Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

This table contains BC Hydro’s responses to comments received during the comment period for the Environmental Impact Statement (EIS). Some of the comments and information requests refer to matters other than the
technical merit or sufficiency of the EIS, and some of the comments raise matters unrelated to the information requested. In some cases, BC Hydro has provided clarification or information in its response. However, where BC
Hydro has remained silent on an assertion made in a comment, this does not indicate BC Hydro’s agreement with that assertion. Some of the comments and information requests related to the identification or implementation
of specific mitigation measures that will be further addressed prior to construction through consultation with regulatory bodies or with Aboriginal groups (where that has been indicated in the EIS).In reviewing BC Hydro’s
responses, interested parties should also refer to BC Hydro’s cover letter dated May 8, 2013 that accompanies this table and BC Hydro’s cover letter of April 29, 2013.

Technical Memos have been prepared for subjects that require lengthy responses and for those subjects that arose as themes common to numerous information requests and comments.
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Information Request / Comment

The following comments are not specific to any particular section of the EIS and
are provided to illustrate general concerns regarding the approaches and
materials used to assess the potential effects of the proposed Site C Project or
to provide clarity regarding the methods taken by the Treaty 8 First Nations
(T8FNs) in reviewing the EIS.

Document Precedence. There are several discrepancies between information
provided in the Executive Summary, the main description and assessment
sections (i.e. 1 through 34), the summary sections (i.e. 35 through 40), and the
appendices to the EIS. The T8FNs have requested clarification on some of these
many discrepancies.

To avoid duplication in our comments, we have reviewed the EIS assuming the
following document precedence:

* EIS main description and assessment sections (1 through 34) take precedence
over the

* EIS summary assessment sections (35 through 39), which take precedence
over the

¢ EIS Appendices, which take precedence over the

e EIS Executive Summary.

Document Readiness. The EIS contains many typographical, formatting,
citation, content, consistency, omission and other errors. Some of these errors
have been corrected where noted in our specific comments on the various
volumes. However, the T8FNs estimate that these errors number in the many
hundreds. In some instances, the errors have prohibited proper review of the
EIS, and these instances have been noted below in the general and specific
comments. In general, however, the presence of this many errors in the EIS
suggest a low standard of attention to care and to accuracy on the part of BC
Hydro.

Interpretation. For brevity, specific comments provided in this review focus

Triage Final Response

Thank you for your input during the comment period on the Environmental Impact Statement
(EIS) for the Site C Clean Energy Project. BC Hydro has addressed topics raised in the cover letter
through the responses to specific information requests provided by T8FNs in tabular format.
Additional information is also provided here.

The EIS was prepared in accordance with the Site C Clean Energy Project Environmental Impact
Statement Guidelines dated September 5, 2012 (the EIS Guidelines), which were issued on
September 7, 2012 by the Minister of Environment of Canada and the Executive Director of the
Environmental Assessment Office of British Columbia in accordance with the BC/Canada
Agreement.

As required by Section 7.2.1 of the EIS Guidelines, BC Hydro prepared a tracking table to
document issues, concerns and interests identified by Aboriginal groups in the course of
consultations on the Project. Volume 1 Appendix H includes a summary of issues, concerns and
interests with respect to the Project raised by Aboriginal groups between December 2007 and
November 30, 2012.

The EIS Guidelines (Preface and elsewhere) required that BC Hydro incorporate additional
baseline information as made available based on concerns raised by Aboriginal groups. The EIS
information is therefore not incomplete, as it does include information that was made available
to BC Hydro by Aboriginal groups in time for inclusion in the EIS. BC Hydro's efforts to obtain
community baseline information from First Nations with respect to the socio-economic effects
assessment is outlined in Volume 3 Appendix B Part 1 - First Nations Community Baseline Reports
- Approach to Gathering and Integrating Community Baseline Information.

The Aboriginal Group Supplemental Report will include consideration of the Blueberry River and
Saulteau First Nations Community Baseline Reports in the findings reported in the EIS. Any
community baseline reports made available to BC Hydro from McLeod Lake Indian Band and
Horse Lake First Nation will be considered if received in a timely fashion. Updated information
will be submitted to CEA Agency and BCEAO.

BC Hydro disagrees with the assertion that materials provided by the T8FNs "were not properly
or not at all integrated or even referred to in the body of the EIS." BC Hydro's review and
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primarily on concerns and requests for larification or information in relation to
the EIS and supporting documentation. Lack of comment by the T8FNs does not
necessarily indicate agreement with the materials presented in the EIS. The
T8FNs anticipate that the issues raised by our comments will be addressed by
BC Hydro. In the instances where the issues raised herein are not addressed, we
anticipate that BC Hydro will duly record these instances, with supporting
justification and clarification, as appropriate and in accordance with the
Environmental Assessment Participation Agreement (EAPA) between the
Parties, in order to provide a basis for further discussion and to track the
resolution of issues discussed. Any comments provided herein may be
supplemented or revised after further review by the T8FNs, and do not in
themselves constitute adequate consultation by BC Hydro, the Provincial Crown
of the federal Crown of the T8FNs with respect to the subject matter or
adequacy of the EIS. The T8FNs reserve all rights to revisit the issues raised in
the EIS or to make further comments on the EIS at any time.

Liability. For greater certainty, and recognizing that BC Hydro is solely
responsible for instructing its consultants, any use, re-use or reliance by BC
Hydro on these comments, including but not limited to any advice or
recommendations, for the purposes of project design, engineering, planning,
management, construction, operation, environmental protection, or
rehabilitation or for any other purpose whatsoever is at the sole discretion and
risk of BC Hydro. The T8FNs, and consultants and advisors to the T8FNs, have
assumed and accept no responsibility or liability for actions taken or not taken
by BC Hydro with respect to these comments.

Misleading Executive Summary. An EIS is intended to be a learning tool and the
Executive Summary is the document most likely to be read by the majority of
readers. The Executive Summary does not accurately reflect the body of the EIS
or the requirements of the EIS Guidelines. Significant residual effects, levels of
certainty or uncertainty, and the ineffectiveness of mitigation measures are
routinely minimised or not mentioned at all in the Executive Summary. In
addition, no information concerning the historical context of hydroelectric
development on the Peace River is provided in the Executive Summary,
including any references to the extensive habitat loss and fragmentation,
downstream effects, or implications for Aboriginal and Treaty rights.

Adequacy of the Environmental Impact Statement. Section 1.1.1 of the EIS
notes the following:

Triage Final Response

consideration of the identified materials is documented in many places in the EIS, including the
Aboriginal Issues, Concerns and Interests Tracking Table (Volume 1 Appendix H), the assessment
of Current Use of Lands and Resources for Traditional Purposes (Section 19), the assessment of
potential impacts of the Project on the exercise of asserted or established Aboriginal and treaty
rights (Section 34), the socio-economic assessment sections of the EIS, the assessments on Fish
and Fish Habitat, Wildlife Resources, Vegetation and Ecological Communities, Heritage Resources
and Human Health. The Part 7 Community Baseline Report and EIS Integration Summary Table -
Doig River First Nation, Halfway River First Nation, Prophet River First Nation, West Moberly First
Nations - was omitted from the EIS filing in error; however, it was used in the preparation of the
EIS. It will be submitted as part of the Aboriginal Group Supplemental Report.

In addition, the referenced materials were incorporated, in full, as appendices to the EIS. Also
included in the appendices was the Aboriginal Land and Resource Use Summary for the T8FNs,
which relied extensively on the results of the TLUS and community baseline reports.

Please see the following Technical Memos:

- Cumulative Effects Assessment

- Consideration of Historical Context in Assessment of Potential Effects and Impacts on Aboriginal
Groups

An assessment of the potential impacts of the Project on the exercise of asserted or established
Aboriginal rights and treaty rights is included in Section 34 of the EIS.
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This Environmental Impact Statement contains a record of a comprehensive
environmental assessment of the Project that:

* Meets the requirements of the EIS Guidelines

* Is sufficient for the purpose of public hearings to be conducted by a Joint
Review Panel

* Provides the basis upon which the Minister of Environment of Canada can
make a decision under Section 52 of CEAA 2012

e Provides the basis upon which the Ministers of Environment and of Forests,
Lands and Natural Resource Operations of British Columbia can make a decision
under Section 17(3) of BCEAA

e Demonstrates that if the Project will result in significant adverse effects, it can
be justified by the benefits of the Project and the need for the Project

The EIS as filed by BC Hydro does not meet any of the above requirements. In
addition to several sections of the EIS that have yet to be provided by the
Proponent, the T8FNs have provided specific comments below to identify the
minimum additional information that is required to address the above
requirements.

Important Technical Studies not Completed. There are large portions of
information clearly required by the EIS Guidelines that remain to be filed by the
Proponent. For example, not only does the EIS not include data from Blueberry
River First Nation (BRFN) and Saulteau First Nation (SFN), two First Nations that
are located in close proximity to the proposed Project, but considerable
information remains to be collected from the T8FNs as a result of unrealistic
time constraints imposed by BC Hydro. It remains unclear as to why BC Hydro
chose to file the EIS without information from several key First Nations. Leaving
aside the many comments and information requests of the T8FNs, other
Aboriginal groups, government and interveners, the necessary information has
not been obtained or filed to undertake a proper effects assessment.

Imbalanced Tone of the Environmental Impact Statement. The T8FNs observed
reluctance on the part of BC Hydro throughout the EIS to refer to adverse and
beneficial effects of the proposed Project with the same language. Potential
adverse effects are often referred to as “changes” or with other neutral
language while potential beneficial effects are referred to as “benefits” or with
other positive language, even in instances where these potential beneficial
effects are highly uncertain. It is misleading (and also not very informative) to
refer to the adverse effects of the proposed Project using vague and value-

Triage Final Response
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neutral terms. An EIS is not a promotional document. It is an informational
document that provides an opportunity for citizens, governments, Aboriginal
Groups and the utility itself to reflect on the public interest of important
decisions.

Imbalanced Content in Describing Adverse and Beneficial Effects. In general,
the potential beneficial effects of the proposed Project are presented in the EIS
with concrete estimates (jobs, potential revenue, etc.), notwithstanding the
substantial uncertainty associated with many of these forecasts. However, the
same degree of clarity is not often provided in the EIS in relation to potential
adverse effects. For example, while habitat loss is often reported, estimates of
the numbers (or population densities) of wildlife, plants and fish lost as a result
of inundation, road construction and other project activities are not reported,
leaving the impression that these adverse effects are less real or less certain
than the purported benefits.

Cumulative Impacts on Aboriginal and Treaty Rights and Interests. The T8FNs
have long raised concerns about the lack of cumulative effects assessment in
Treaty 8 territory, and about the significant adverse effects caused by industrial
development, extending back over a century. The treatment of the cumulative
impacts of industrial development on the rights, interests, land use and
wellbeing, and way of life of the T8FNs is inadequate in the EIS. It is possible to
read the entirety of the main sections of the EIS and learn almost nothing about
the history of the most affected peoples — the Treaty 8 First Nations, or of the
nature and magnitude of the cumulative impacts of prior and proposed
development. One of the very few references to this essential context is a single
paragraph at p. 4-3 of Volume 1, describing the past 60 years of industrial
development, which is provided without any reference to cumulative effects on
Aboriginal peoples.

Contextual baseline and trend-over-time data, including maps of changing land
tenure and other factors affecting meaningful access to traditional lands for the
practice of Treaty and Aboriginal rights, is essential to understanding the
implications of the proposed Project, and to “assessing potential adverse
impacts of the Project on the exercise of asserted or established Aboriginal
rights and treaty rights”, as required by Section 20.3 of the EIS Guidelines.

Without this holistic picture of change, and an understanding of the existing
serious adverse impacts to which the proposed Project would add, cumulative
implications for Aboriginal people cannot be, and have not been, properly

Triage Final Response
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identified. The EIS provides an incomplete and illusory picture of the actual
status of the potentially-affected First Nations and their vulnerability to future
change.

Species at Risk. The purpose of the Species at Risk Act (SARA) is to prevent
Canadian indigenous species, subspecies, and distinct populations from
becoming extirpated or extinct, to provide for the recovery of endangered or
threatened species, and encourage the management of other species to
prevent them from becoming at risk (Government of Canada 2012). The intent
of the SARA is to prevent the risk of further deterioration of at risk species and
this can only be accomplished successfully through conservation, not mitigation.
Viewing the proposed Project within the context of the purpose of the SARA,
the footprint is too large and it affects far too many SARA listed species to make
any reasonable justification for the proposed Project to proceed.

These IR numbers left intentionally blank.

An environmental assessment conducted in accordance with the agreement Thank you for your comment.

between the Ministers of Environment of BC and Canada with respect to the
environmental assessment of the Project and with these EIS Guidelines, which
have been developed under that Agreement, will meet the objectives of these
principles.

Comments The above language was added to Section 1.1 of the final EIS
Guidelines, and was not contained or suggested in earlier versions that were the
subject of consultation with the T8FNs. One of the principles for the
environmental assessment referred to by this section of the EIS Guidelines is
called "Aboriginal Consultation":

BCEAO and Canada are committed to working constructively with Aboriginal
groups to ensure that the Crown fulfills its duties of consultation and
accommodation. The proponent must ensure that it engages with Aboriginal
groups that may be affected by the project, or that have asserted or established
Aboriginal rights or treaty rights in the project area, as early as possible in the
project planning process.

The T8FNs are concerned about the presumption a priori that the proposed
Joint Review Panel Agreement (JRPA) and EIS Guidelines will meet the principle
of adequate consultation with and accommodation of Aboriginal peoples. It is

Triage Final Response

These IR numbers left intentionally blank.
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not possible to draw this conclusion until the process is completed. However, it
is possible to ask the question, based on both experience of other similar
processes and the direction received from the courts, whether the JRPA and the
EISG contain the elements that will support the achievement of the objectives
of these principles and avoid elements that potentially undermine them.

In our letter of December 21, 2012 to the CEA Agency and the BC EAO, we
discussed the supportive and disruptive elements of the JRPA and the EISG that,
in our view, affect the likelihood that Aboriginal consultation and
accommodation will achieve its primary objective, namely reconciliation
between the Crown’s right to take up land with the Aboriginal and Treaty rights
of the affected Aboriginal groups, including the T8FNs.

This EIS demonstrates that globally recognized principles and practices for
corporate social responsibility and sustainability have been incorporated into the
planning of the Project: modifying designs to minimize footprint and avoid
effects where possible; developing mitigation measures and compensation
plans, often in consultation with the public and stakeholders to reduce effects;
working with Aboriginal groups and local communities to reach benefit sharing
agreements and partnerships that would foster economic development.
Comments The T8FNs note the following in relation to the above statement
concerning corporate social responsibility and sustainability:

§§ Modification of Design. Meaningful minimization of the project footprint
and avoidance of environmental effects has been precluded by the refusal to
date by the Proponent to consider alternative hydroelectric schemes that would
not maximize the development of the hydroelectric potential of the Peace River
between Peace Canyon Dam and Fort St. John. §§ Consultation on Mitigation
Measures. There has been very limited consultation between BC Hydro and the
T8FNs concerning mitigation or compensation measures prior to the submission
of the EIS. §§ Benefit Sharing Agreements. The T8FNs are opposed to the
proposed Project and have indicated to the Proponent on numerous occasions
the position that potential benefits available through a benefit sharing
agreement in relation to the proposed Project cannot replace what would be
lost as a result of its development. The adverse effects arising from the
proposed Project for the Peace River valley cannot be accommodated or
compensated by royalties or economic opportunities. The T8FNs have also
indicated a willingness to consider negotiation of a benefit sharing agreement in
relation to alternatives to the proposed Project, which could be developed with
considerably reduced adverse effects, under the proviso that the Proponent

Triage Final Response

The evolution of the Project design since the 1982 BC Utilities Commission application is set out
in Section 4.2. Table 4.1 lists design changes that were made to avoid or mitigate potential
effects of the Project. BC Hydro's consideration of alternative means of carrying out the Project is
described in Section 6.

BC Hydro does not agree with the characterization of its consultation with the T8FNs concerning
mitigation measures as “very limited”. In a series of meetings in summer 2012, BC Hydro sought
input from the T8FNs regarding mitigation options for wildlife, fish/fish habitat, vegetation and
heritage. In each instance, the T8FNs expressed their unwillingness to enter into discussions with
respect to mitigations at that time.

Regarding benefit sharing agreements, BC Hydro provided the T8FNs with an overview of its
benefits mandate on March 27, 2012, and has expressed its willingness to engage in benefit
discussions on several subsequent occasions. BC Hydro will continue to seek input from the
T8FNs regarding mitigation, and remains willing to meet with the T8FNs to engage in benefit
discussions. For a chronological summary of BC Hydro’s consultation with the T8FNs, please see
Volume 5 Appendix A06, Part 2. A description of BC Hydro’s process for resolving outstanding
issues with Aboriginal groups is described in Section 9.2.4.

Globally recognized principles: The globally recognized principles and practices for corporate

social responsibility and sustainability are those described in Section 1.1.4 of the EIS:

¢ Modification of design to minimize the footprint and avoidance of effects where possible

¢ Development of mitigation and compensation measures in consultation with the public and
stakeholders

¢ Working with Aboriginal groups and local communities to reach benefit sharing agreements
and partnerships that would foster economic development

The design changes made to avoid or mitigate potential environmental effects are described in
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first abandon plans to develop the proposed Project, which the Proponent has
steadfastly refused to do. The EIS contains no indication that the Proponent has
reached any benefit sharing agreement in relation to the proposed Project with
any Aboriginal Groups listed in section 20 of the EIS Guidelines.

§§ Free Prior and Informed Consent. The Declaration on the Rights of
Indigenous Peoples addresses the issue of “free, prior and informed consent”
and this recognized principle has not been addressed in the EIS; specifically,
Article 28 states that: Indigenous peoples have the right to redress, by means
that can include restitution or, when this is not possible, just, fair and equitable
compensation, for the lands, territories and resources which they have
traditionally owned or otherwise occupied or used, and which have been
confiscated, taken, occupied, used or damaged without their free, prior and
informed consent.

§§ Alternates Analysis. The T8FNs were not informed of the alternates analysis
conducted by the Proponent (see Section 6) until it was completed and no
information provided by the T8FNs since 2010has yet been incorporated into
the Alternates Analysis. §§ Baseline Integration. Baseline information from
many Aboriginal groups was either unavailable at the time that the EIS was
issued for public review or, where it was available, was often not considered in
the effects assessment. §§ Cumulative Effects. The assessment of cumulative
effects has not considered the ecological baseline prior to the development of
other hydroelectric projects by the Proponent on the same river as the
proposed Project. §§ Past Infringements. The Proponent initiated the
regulatory process for the proposed Project prior to resolving past
infringements of the Proponent’s prior projects on the Aboriginal and Treaty
rights of Aboriginal Groups located upstream and downstream of the proposed
Project. §§ Equity. Issues related to equitable distribution of direct and
cumulative effects (beneficial and adverse) of the proposed Project on
Aboriginals and non-Aboriginals, local and Provincial residents, current and
future generations are not addressed in the EIS. §§ Net Gains. No sustainability
assessment framework is used to guide the impacts assessment process (e.g.
defining metrics associated with Net Gains such as those adopted by the
Kemess North Joint Review Panel.1

Information Request BC Hydro is requested to: a) identify the globally
recognized principles and practices incorporated into the EIS, including the
reference material relied upon, and where they are cited in the EIS; b) explain
how BC Hydro can confidently predict the nature and extent of impacts of the
proposed Project on Aboriginal and Treaty rights in the absence of baseline data

Triage Final Response

Section 4.2 of the EIS. The environmental, social and sustainability benefits of the Project are
described in Section 7.4 of the EIS. Consultation with the public and government agencies is
described in Section 9 of the EIS. Consultation with Aboriginal groups is described in Section 9.2
of the EIS.

BC Hydro ‘s proposals to mitigate and provide other accommodation of potential impacts to the
exercise of treaty rights is described in Section 34.4 of the EIS. BC Hydro’s mandate and
willingness to enter into benefits agreements with Aboriginal groups is described in Section
34.7.1 of the EIS.

FPIC: The concept of Free, Prior and Informed Consent has not been incorporated into the
domestic law of Canada in relation to proposed conduct by the Crown. The obligations of the
Crown in relation to proposed Crown conduct have been explained by the Supreme Court of
Canada in Haida Nation, Taku River, Mikisew, Rio Tinto and Little Salmon.

Alternates Analysis: BC Hydro’s consultation with the T8FNs with respect to alternative means of
carrying out the Project is described in Volume 5 Appendix A06, Part 2. This included a meeting
with the authors of the alternates analysis (Review of Alternate Sites on the Peace River) to seek
input from the T8FNs, as well as subsequent correspondence wherein BC Hydro responded in
writing to the T8FNs’ questions regarding the alternates analysis. Please also see the response to
ab_0001-145.

Baseline integration: The EIS describes BC Hydro’s efforts to gather traditional land use baseline
information by entering into TLUS agreements and other agreements which allowed Aboriginal
groups to assemble and share information with BC Hydro (see Section 9.2, page 9-32), and its
efforts to gather social, economic, land use and human health baseline information by supporting
the preparation of community baseline reports (see: Volume 3, Appendix B). In addition, BC
Hydro has obtained baseline information in meetings and other direct consultation activities with
Aboriginal groups, and has written to Aboriginal groups to request information for consideration
in the preparation of the EIS (see: Section 9.2, page 9-41). Where relevant information was made
available to BC Hydro, it was provided to subject matter experts and technical staff for review
and integration into the effects assessments. Information received after the submission of the EIS
will be considered by BC Hydro.

Cumulative Effects: Please see the Technical Memo on Cumulative Effects Assessment.

Past infringements: The EIS Guidelines do not require BC Hydro to resolve disputes regarding past
projects prior to proceeding with a new project. Please see Section 11.1.4 Historic Grievances
regarding Existing Facilities and the Technical Memo: Consideration of Historical Context in
Assessment of Potential Effects and Impacts on Aboriginal Groups.

Equity: In the EIS, BC Hydro does not make trade-offs between regions of the province or
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for several potentially-affected Aboriginal Groups; c) identify its understanding
of equitable distribution of impacts, the role of equity in environmental impact
assessment, and how equity was considered in the EIS; d) identify BC Hydro’s
policy or approach to the concept of Free, Prior and Informed Consent adopted
by the General Assembly of the United Nations (in the United Nations
Declaration on the Rights of Indigenous Peoples), and how that policy was
applied with respect to the positions of affected Aboriginal Groups toward the
proposed Project; and e) identify any recommended Net Gains or other
sustainability assessment tools, methods, weighting and metrics included in its
EIS to determine that the Project is in the public interest and to be
recommended for adoption by the Joint Review Panel

1. Kemess North Joint Review Panel. 2007. Joint Review Panel Report.
September 17, 2007.

Comments BC Hydro has chosen to provide a brief, primarily Eurocentric
summary of the human environment in the proposed Project area. Modern
anthropologists and other academic researchers are exclusively cited, rather
than Aboriginal elders and storytellers. The decision not to incorporate into the
EIS information that is highly meaningful to the T8FNs could indicate that the
Proponent remains largely unaware or uninterested in the historical, cultural
and spiritual relationships of the T8FNs to the Peace River Valley. Information
Request BC Hydro is requested to: a) explain why information contained in the
Preamble and Sections 3 and 4 of the T8FNs Community Assessment Baseline
Profile’ — that would allow the Joint Review Panel and other reviewers the
ability to understand the historic and cultural context of the Peace River Valley
was not integrated into this sub-section of the EIS or anywhere in the main
sections of the EIS; and b) provide a table showing all points in the EIS main
sections where inputs from the T8FNs Community Assessment Baseline Profile
and Impact Pathways reports are incorporated, and how.

2. Treaty 8 First Nations Community Assessment Team and The Firelight Group
Research Cooperative. 2012. Telling a Story of Change the Dane-zaa Way: A
Baseline Community Profile of Four Treaty 8 First Nations — Doig River First
Nation, Halfway River First Nation, Prophet River First Nation, and West
Moberly First Nations.

This line left intentionally blank

Comments While the Peace Moberly Tract and the proposed Peace River

Triage Final Response

country, and such analysis was not required by the EIS Guidelines and is therefore out of scope of
the environmental assessment. Benefits of the Project were evaluated at three levels: Local
(Sections 7.2.1, 7.3.1, 7.3.2, 7.3.4), Provincial (Sections 7.1, 7.2.2, 7.3.1, 7.3.2), and Federal
(Sections 7.2.2, 7.3.1, 7.3.2). BC Hydro also looked at the economic benefits directly to Aboriginal
groups (Section 7.3.3), and the environmental and sustainability benefits (Section 7.4)

Net gains: The EIS Guidelines did not require the use of a sustainability assessment framework in
the EIS. The environmental and sustainability benefits of the Project are described in EIS Section
7.4. Section 40.14 provides a summary of the environmental, economic, social and sustainability
benefits, and Section 40.15 provides the justification for the potential significant adverse effects.

Section 3.2 (Project Location) of the EIS Guidelines established the information requirements
respecting the concise description of the geographical setting in which the Project will take place.
The information provided is in accordance with the EIS Guidelines and appropriate information
has been provided in the EIS.

Information included in the T8FN (Doig River First Nation, Halfway River First Nation, Prophet
River First Nation, and West Moberly First Nations) community baseline reports was considered,
along with many other information sources, throughout the EIS. In addition, the reports
themselves were appended in their entirety to Volume 3 Appendix B7.

A table identifying the integration of the T8FN information into the EIS was to be included in
Volume 3 Appendix B Part 7 of the EIS but was omitted in error from the January 25, 2013
submission. This update has been added to the List of Errata and Updated Information. The EIS
Integration Summary Table - Doig River First Nation, Halfway River First Nation, Prophet River
First Nation, West Moberly First Nations will be submitted with the Aboriginal Group
Supplemental Report.

This line left intentionally blank.

Section 4.1.2.1 Aboriginal Lands describes, and Figure 4.4 illustrates, the location of the Project in
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Boudreau Lakes areas are described, no discussion of ongoing Treaty Land
Entitlement talks between the Crown and area First Nations is provided. This is
an important contextual consideration. Information Request Provide
information about any ongoing (whether active or in hiatus) Treaty Land
Entitlement negotiations processes between area First Nations and the Crown.

Current land use is a reflection of traditional uses and historic settlement
patterns in combination with more recent activities involving resource extraction
and processing and community development. Comments To be more precise,
from the T8FNs perspective, current land use patterns are also a reflection of
land alienation patterns, development activities and government policies
favouring resource development over Aboriginal traditional land use.

The design of the Project has evolved since the 1982 British Columbia Utilities
Commission (BCUC) application. Comments Throughout the EIS, in its various
descriptions of the proposed Project, BC Hydro provides no summary of the
historical concerns and opposition to the proposed Project by local First
Nations. The response of the affected First Nations to the 1982 BCUC
Application is relevant historical information that forms part of the context for
the current proposal, and to the T8FNs opposition to the proposed Project.
Information Request BC Hydro is requested to: a) indicate at what point in time
it was first made aware of official T8SFNs opposition to the proposed Project; b)
explain why the opposition of the T8FNs to the proposed Project is not included
in the contextual material described in the Project Overview, or anywhere in the
EIS; c) identify its understanding of the key public concerns and reasons for
opposition to the development of the proposed Project; and d) summarize the
historic concerns raised by First Nations with respect to the proposed
development, including those raised in the prior BCUC assessment and hearings
process.

Triage Final Response

relation to Indian Reserves in the vicinity of the Project, and the location of the Project within the
area described in Treaty 8. Figure 4.5 identifies the locations of First Nation communities located
within 100 km of the Project. No Indian Reserves will be affected by the Project.

BC Hydro is aware that several of the First Nations in the Project area are in discussions with
Canada and British Columbia with respect to Treaty Land Entitlement (TLE) claims, and it is BC
Hydro's understanding that the lands under consideration are confidential to those processes.

BC Hydro is not aware of any lands that may be affected by the Project as being subject to any
specific claims, Additions to Reserve, or TLE processes. Further, BC Hydro is not aware of any First
Nation infrastructure that could potentially be affected by the Project.

BC Hydro's Environmental Assessment Participation Agreement with the Treaty 8 Tribal
Association (representing Doig River, Halfway River, Prophet River and West Moberly First
Nations) provides for consideration of potential effects of the Project on lands that the First
Nations may acquire through the TLE process. To date, no such lands have been identified by the
First Nations to BC Hydro.

Thank you for your comment. Commenting on government policies respecting resource
development is outside the scope of the environmental assessment.

BC Hydro's understanding of key public concerns and reasons for opposition to the development
of the Project are described in Volume 1 Appendix G, Part 1 Public and Stakeholder Issues and
Interests Tracking Table.

BC Hydro has been aware of opposition to the Project by the First Nations represented by the
T8TA since the beginning of consultation regarding the Project. A Declaration stating that
opposition and the reasons for it, dated September 17, 2010, is contained at Appendix 1 of the T8
TLUS in Volume 5 Appendix A.06 Part 5 at pages 26-30.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Table 4.1 List of Design Changes Since the 1982 BCUC Application to Avoid or
Mitigate Potential Environmental Effects Comments This table summarizes the
design changes in response to the recommendations of the BCUC in response to
the 1982 Application in relation to a prior incarnation of the proposed Project.
Below is a list of the recommendations of the BCUC from its 1983 report that
remain relevant to the planning process for the proposal and which the
Proponent does not appear to have addressed: §§ #2 — develop forecasts in a
total energy context §§ #4 — analyze relative fuel prices and policies in the
context of a total energy forecast for purposes of estimating interfuel
substitution §§ #9 — provide data on the full rate impact to customers of the
proposed project isolated from the impacts of the projects which may follow,
and fully incorporating all line loss and distribution costs to show the impact on
customers; when comparing projects, Hydro should also provide data on the
different patterns of rate impacts associated with the various alternatives §§
#10 — provide data on the different patterns of rate impact that would result
from the alternative system plans §§ #20 — provide a detailed cost estimate of
the proposed Project using present day budget estimate practice and detailed
enough to identify cost items more precisely than the evidence filed in the
hearings Information Request The Proponent is requested to: a) explain how it
has addressed recommendations 2, 4, 9, 10 and 20 of the BCUC Site C 1983
Report and if it has not addressed these recommendations, explain why not;
and b) provide available information pertaining to the BCUC recommendations
referred to in part a) where such information exists.

Triage Final Response

This question references the British Columbia Utilities Commission’s (BCUC) May 1983 Report &
Recommendations:

* The BCUC'’s Report & Recommendations is now 30 years old. Some of the quoted
recommendations deal with BC Hydro’s September 1982 Load Forecast. Load forecasting
methodology has changed significantly over the course of the last 30 years making comparisons
not instructive and therefore outside the scope of the environmental assessment.

* The BCUC’s 1983 Report & Recommendations concerned BC Hydro’s application for an Energy
Project Certificate, which is the equivalent of a Certificate of Public Convenience and Necessity
(CPCN). The EIS Guidelines are clear on page 2 that “the EIS is not intended to constitute a
Certificate of Public Convenience and Necessity for the Site C Project. The Site C Project is exempt
from the requirement for a Certificate of Public Convenience and Necessity as per Section 7 of
the B.C. Clean Energy Act”. Accordingly, the BCUC’s 1983 Report and Recommendations
concerning Project rate impact analysis are outside the scope of the environmental assessment.

Nevertheless, BC Hydro offers the following to be responsive.

BCUC 1983 Recommendations Nos. 2 and 4: BC Hydro developed the 2012 Load Forecast in a
“total energy context” through analyzing “relative fuel prices ... for purposes of estimating
interfuel substitution”. For example, BC Hydro examined the respective pricing of electricity and
natural gas and their respective penetration rates for the purposes of developing the residential
load forecast generally and residential space and water heating in particular. End-use models are
used for both the residential and commercial sectors. The residential use rate forecast is based
on projections of factors such as housing mix (single family, row house, apartment, etc.), heating
fuel choices (electric versus non-electric), appliance penetration rates, appliance life-span and
changes in electricity demands. Refer to the copy of the 2012 Load Forecast attached to the
Technical Memo on Project Need for more information, and in particular the descriptions of the
residential and commercial forecasts in Sections 6 and 7 of the 2012 Load Forecast.

BCUC 1983 Recommendation Nos.9 and 10: These recommendations address rate impacts of
projects and alternatives, which are outside the scope of the environmental assessment. BC
Hydro notes:

* The impacts of possible future electricity rate (price) increases are reflected in the 2012 Load
Forecast. Refer to the copy of the 2012 Load Forecast attached to the Technical Memo on Project
Need for more information;

e Project rate impact analysis (e.g., “data on the full rate impact to customers of the proposed
project isolated from the impacts of the projects which may follow”) is outside the scope of the
environmental assessment because the EIS “is not intended to constitute” a CPCN for the Project.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

The Project would create an 83 km long reservoir that would be on average two
to three times the width of the current river. Comments The proposed reservoir
also floods significant portions of the Halfway and Moberly Rivers as well as
several other tributaries, as noted by BC Hydro in S.4.3.2. Information Request
BC Hydro is requested to: a) include all of the area tributaries in its
characterization of the size of the reservoir as required in the EIS Guidelines;
and b) clarify whether it will correct this description in subsequent revisions to
the EIS to reflect the complete linear extent of the reservoir.

The substation would have space to allow for additional connections to Fort St.
John and Taylor in the future at either 138 kV or 230 kV. Comments The
configuration of these additional connections is potentially relevant to the
cumulative effects and the consideration of alternatives to the proposed
Project. Information Request The Proponent is requested to clarify whether the
allowance for additional connections at the Peace Canyon Substation
anticipates expansion of the right-of-way on the north side of the River (i.e.
along 1L364), alongside the 500 kV corridor (should it be created for Site C) or in
some other corridor.

Comments The EIS identifies that there will be “general parking” at temporary
accommodations on the north and south side of the Peace River Valley, and that
a shuttle service will be provided “as deemed necessary” — to the Fort St. John

Triage Final Response

BC Hydro provided information concerning ratepayer benefits in Section 7.1 of the EIS, including
information on the effect of the Project on ratepayer costs;

* Rate impact analysis of alternatives (e.g., “Hydro should also provide data on the different
patterns of rate impacts associated with the various alternatives”) is outside the scope of the
environmental assessment because the EIS “is not intended to constitute” a CPCN for the Project.
Figure 7.2 of the EIS provides an indicative cost of service comparison between the Project, and
the Clean Portfolio and the Clean +Thermal Portfolio.

BCUC 1983 Recommendation No. 20: Information concerning the Project cost estimate is found
in EIS Volume 1, Appendix F, Part 1. Table 1 of Appendix F provides a Project cost estimate
breakdown. The Project cost estimate was developed “using present day budget estimate
practice”; for example, the Project cost estimate is a Class 3 degree of accuracy as defined in the
AACE International’s International Recommended Practice No. 10S-90, Cost Estimate Engineering
Terminology (3 December 2012). Please see the Technical Memo on Project Costs for additional
detail.

Section 4.3.2 (Reservoir), Table 4.4, shows the extent and area of flooding in the Peace River and
each tributary.

The comment refers to Section 4.3.3.1, not 4.3.1.1 as stated.

The substation referred to in lines 30 and 31 on page 4-20 is the substation at Site C, not Peace
Canyon. Additional connections to Fort St. John and Taylor referred to in these lines would likely
follow existing rights of way.

Public and worker safety is an objective of the Project Charter (Section 3.1.4, Table 3.1). Section
2.1 of the Project Traffic Analysis Report (Volume 4, Appendix B of the EIS) describes the
assumptions made in estimating the number and routes used by commuting workers. Table 2.1
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

area and Chetwynd area, for commuters and “leisure transport to town”,
among other reasons. It is uncertain how much parking will be available right at
work sites or what BC Hydro’s policy toward self-commuting will be. Long-
distance commuting and driving while drowsy (DWD) may create significant
public safety risks for workers and motorists in other vehicles. More information
is required about worker transportation policy related to the proposed Project.
Information Request The Proponent is asked to: a) provide, in tabular format,
an estimate of average travel distances and transit time by vehicle from all
proposed work sites to: §§ Chetwynd §§ Moberly Lake §§ Hudson’s Hope §§
Dawson Creek §§ Taylor §§ Fort St. John, including Charlie Lake §§ Halfway River
First Nation’s primary residential Reserve §§ Doig River First Nation’s primary
residential Reserve b) provide estimates of how many workers from each of the
above noted communities and their environs are likely to be involved in the
construction stage of proposed Project; c) present lessons learned from
consulting literature on long-distance self-commuting effects and DWD, and any
commitments to minimize public safety risks; d) identify all plans, policies and
programs BC Hydro will have in place to discourage and minimize self-
commuting, including but not limited to parking restrictions, supports for car
pooling and bus/van transportation, and rotation schedules with temporary
accommodation; and e) assess rotational shift work options being considered or
preferred by BC Hydro for the construction stage of the proposed Project,
including whether BC Hydro will set rules related to maximum daily shift lengths
and rotation lengths, for both self-commuters and non-self commuters.

Comments Several temporary accommodations are proposed to house portions
of the construction stage workforce. Given the location of the work sites,
desires to avoid high levels of interaction with community members (and
associated adverse social effects), and the proximity of rural areas throughout
the PRRD, there will be easy access to hunting, fishing and recreation activities
for workers from each temporary accommodation, provided they have access to
transportation. An influx of additional harvesters and recreational land users is
already expected from the portion of the construction workforce (and indirect
and induced in-migrants) who does not live at these temporary
accommodations. While BC Hydro’s suggestion that camp workers are less likely
to hunt, fish or recreate than more permanent in-migrants, no characterization
of the portion of camp workers who will choose to hunt, fish or recreate is
provided.

Information Request BC Hydro is asked to: a) identify all potential contributions
(impact pathways) of the proposed Project to increased impacts on current use

Triage Final Response

presents the predicted distribution of off-site daily commuters by community. Information
regarding travel times and distances is outside the scope of the environmental assessment.
Please see Section 35.2.1.4 for additional information regarding Traffic Management Plan topics
which will address public and worker safety.

In the EIS, BC Hydro has proposed to support carpool programs and shuttles, based on demand,
for workers commuting from off-site communities, including Aboriginal communities (Section
28.4.3.2). BC Hydro would also provide camp beds for the direct Project workers, including to
those in off-site communities who would otherwise experience a long commute.

Potential interactions with the Project were identified at the Project component or activity level
with each of the VCs, as illustrated in Volume 2 Appendix A Project Interaction Matrix, Table 2.
The potential interactions with respect to the Current Use of Lands and Resources for Traditional
Purposes are included in that table, and those interactions that are identified with a '2' ranking
are described in Table 19.2.

The list provided in this comment ("new residents, additional locations for recreational use by
non-Aboriginal people, additional linear developments into new areas inducing recreational
access") does not reflect components of the Project, and as such would not be considered with
respect to the potential interactions with Project components or activities.

As described in Section 25 of the EIS, camp workers could engage in the recreation activities
supported in the region, including fishing, hunting, all-terrain vehicle use, snowmobiling, hiking,
and camping. Participation levels in these activities would be low relative to the local population,
due to limited free time as a result of working extended shifts, access to recreation facilities at
the camp, and limited options for storing or transporting large or specialized outdoor recreation
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

of land and resources for traditional purposes (e.g., new residents, additional
locations for recreational use by non-Aboriginal people, additional linear
developments into new areas inducing recreational access); b) identify any
plans, polices and programs BC Hydro is committed to in order to maximize
T8FNs meaningful use of lands and resources for traditional purposes or to
minimize the adverse effects of increased recreational use by non-Aboriginal
people of areas important to the T8FNs within the general Peace River Valley
area; c) identify any plans, policies and programs BC Hydro is committed to in
order to reduce incentives for their construction workforce to recreate on the
land in the general Peace River Valley area; and d) identify any BC Hydro policies
(and those required of its contractors) related to hunting, fishing and recreation
by camp-based workers. e) [NTD: text absent in submission]

Comments BC Hydro indicates it may “secure use of dedicated long-stay RV
spaces” for its project workforce. It is unclear whether this will merely impose
constraints on the availability of existing RV sites, increase the total number of
RV sites, or both. No details are provided on the specific potential locations or
potential impacts of increasing RV spaces in T8FNs traditional territory.
Additional RV spaces may require additional physical disturbance of the land,
would quite possibly last beyond the construction stage of the proposed Project
(inducing additional recreational users to come into the area), and the
construction workforce staying there may be much more likely to actively hunt,
fish and travel than a camp-based workforce. Information Request The
Proponent is requested to: a) identify the expected and maximum number of RV
sites BC Hydro may “secure” for its workforce; b) identify any case studies of the
effects of — and lessons learned from — major industrial projects that saw a large
RV site expansion as a result of workforce accommodation demand; and c)
assess the effects of the maximum number of RV sites BC Hydro would consider
“securing” in relation to wildlife, fish and current use of lands and resources for
traditional purposes.

Comments

The EIS makes reference to areas of “controlled access” (e.g. S.4.3.7.1),
“restricted activity zones (e.g. S.4.4.3), and “environmental protection zones”.
More detailed information on all access constraints that would occur during
both construction and operations is required to understand the effects of the
proposed Project on Aboriginal land use. Information Request BC Hydro is
requested to: a) provide a map (or series of maps showing changes over time)
and accompanying table of all terrestrial “off limits areas” that would be

Triage Final Response

equipment.

Changes in public hunting and fishing areas during construction are described in Section 24.4.1.1
and 24.4.4.1 of the EIS. Associated mitigation measures are described in Section 24.4.3 and
24.4.6

Section 4.3.6.4, page 4-36 and Section 29.4.2.1, page 29-28 describes BC Hydro's interest in
adding long-stay RV spaces in the Fort St. John-Taylor and Hudson's Hope areas, in accordance
with local allowable zoning, that would be available for use by the Project workforce.

The number of sites, and the specific location of long-stay RV spaces will be determined in Project
implementation with local governments and private operators, and any such spaces would be
subject to applicable regulations and permits.

The use of RVs by workers is common, and the long-term stay use of regional RV sites is
commonly observed. BC Hydro has expressed interest in securing long-stay RV spaces for its
workforce in order to allow for this type of RV use to be planned and in permitted locations, and
it is anticipated that these would be new spaces if permitted.

As described in the EIS, “the sites could include temporary camp units and RV spaces. Local site
selection would be done to find a suitable and permissible site, which could be on BC Hydro-
owned land, Crown land, or leased private land. Camp facilities and utilities would be designed,
constructed, operated, decommissioned, and permitted to be compliant with all applicable
regulations” (Section 4.3.6.4, page 4-36, lines 11-18).

The scope of the effects assessment is in accordance with the EIS Guidelines and appropriate
information is provided in the EIS. The following information is provided for clarification.

The overriding objective of restricting access is the safety of the public during construction. The
timing of the construction activities is shown on the schedules contained in Section 4.4

Section 4.3.7.1 describes the access to the dam site area from the north bank and Figure 4.34
shows the potential locations of the controlled access points. Controlled access to the dam site
area is required throughout construction.
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Submitted by BC Hydro on May 8", 2013

IR # Organization EIS Section Information Request / Comment Triage Final Response

13. associated with the proposed Project, including road checkpoints, gates,
security measures, fencing and other access provisions, including the estimated
time period during which these areas will be “off limits”, and the rationale for
the closure, throughout the construction and operations phases of the
proposed Project; b) provide a map (or series of maps showing change over
time) and accompanying table of all aquatic “off limits areas” that would be
associated with the proposed Project, including the time period when closures
would be in effect, type of barriers and warnings to be set up, security
measures, and rationale for the closure, throughout the construction and
operations phases of the proposed Project; and c) provide a map and tabular
description of all “environmental protection zones” proposed in relation to the Section 4.3.7.2.1 describes that access to the dam site area via the Project Access Road would be
proposed Project. controlled 24 hours a day, seven days a week throughout the construction period, so that only

authorized traffic would use the road. The Project Access Road would be constructed by BC
Hydro for access to the site during construction. Access would be restricted during construction
due to the heavy vehicle traffic on the road, construction of the adjacent 500 kV transmission
lines and the need to limit access to the dam site area.

As described in Section 4.4.3, within the dam site area (Figure 4.36), environmental protection
zones (EPZs) and restricted activity zones (RAZs) would be established to minimize or avoid
potential construction effects in those areas. Construction activities would not be conducted
within the EPZs, while limited construction activities would be conducted within the RAZs. These
zones would apply to the construction contractors to mitigate environmental effects and would
be enforced throughout construction. Examples of EPZs and RAZs are given in Section 4.4.3. The
intent is to mitigate the environmental effects within the dam site area by limiting construction
activities to only those areas that are required. As construction contracts are awarded, additional
EPZs and RAZs may be added and the EPZs and RAZs described in Section 4.4.3 may be expanded.

Access to operating gravel pits and quarries would be restricted for the duration that material
extraction activities are underway.

Access restrictions during reservoir clearing will be consistent with current forestry practices in
those areas where clearing is underway.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

A drawdown to elevation 442 m for inspection, maintenance, and repairs in the
approach channel would likely be scheduled for the summer between the flood
hazard season and high winter flows for generation. The approach channel
lining would be designed and constructed to have a life of over 100 years;
therefore, a drawdown for repairs is unlikely. ...

The reservoir could be drawn down below the minimum normal reservoir level
for unusual system requirements or system emergencies. The current
expectation is the lowest reservoir level at which the generating station could
operate during a system emergency would be elevation 455 m. The spillway
undersluices have been designed so that the reservoir could be lowered to an
elevation of 440 m for inspection and repairs of the dam, generating station, or
spillways, but this would be a rare occurrence.

Information Request The Proponent is requested to provide further
information, based on experience at similar facilities, concerning the potential
for drawdown of the reservoir to 442 metres elevation: a) the frequency of
reservoir draw down for i) repairs; ii) system emergencies; and iii) inspection or
maintenance; b) the typical duration of the drawdowns from initiation to return
to normal reservoir operating levels for i) repair, ii) system emergencies, and iii)
inspection or maintenance; and c) the potential environmental changes and the
effects of these changes as a result of drawdown, including in relation to bank
stability.

Triage Final Response

As stated in the EIS, a drawdown of the reservoir below the minimum normal reservoir level is
unlikely. Nevertheless, it is feasible and prudent to incorporate the ability and redundancy in the
design. The following information is provided for clarification of why a draw down below the
minimum normal reservoir level would be a rare occurrence.

Please see the Technical Memo: Dam Safety.
Approach Channel Repairs

As described in Section 4.5.1.3, the spillway gates and undersluices would be capable of drawing
the reservoir down to elevation 442 m so that inspections, maintenance and repairs could be
made if required.

BC Hydro is aware of two projects in B.C. where drawdowns were required for channel repairs:
the Arrow Lakes Generating Station (ALGS) and Kootenay Canal.

Repairs at ALGS were required because of damage to the concrete lining caused by a hydraulic
condition. The Project has been designed so that a similar hydraulic condition cannot occur in the
Project's approach channel.

Repairs at Kootenay Canal were required because of damage to the concrete lining caused by
seepage through the liner and subsequent fill migration from behind the liner leading to liner
settlement. The Project has been designed so that similar damage cannot occur.

As described in Section 4.3.1.2, the Project's approach channel has an impervious lining to reduce
seepage into the underlying bedrock. The approach channel lining would be designed and
constructed to have a life of over 100 years; therefore, a drawdown for inspection, maintenance
and repairs would not be a planned event, and is unlikely.

The permeability of the intact bedrock is lower than that of the impervious fill used for the lining.
The purpose of the lining is to limit inflow into the discontinuities (e.g. joints and fissures) in the
bedrock. The design of the impervious lining is redundant with four seepage barriers:

¢ A geomembrane

¢ A layer of compacted impervious fill

* Discontinuities exposed in excavated rock surfaces would be sealed before placing the
impervious fill

¢ A grout curtain from the RCC buttress to seal discontinuities within the bedrock

As described in Section 4.3.1.3, the RCC buttress would have a system to drain any seepage from

the rock. As described in Section 37.1.8.1.4, the approach channel lining and the drainage system
would be designed to be functional after the deformations (movements) expected to occur under
all loading conditions, including the earthquake design ground motion. Nevertheless, the buttress
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Information Request / Comment

In exceptional circumstances such as extreme floods, the proposed reservoir
could rise above the maximum normal level for short periods. As described in
Section 4.5.1, this would be a very rare occurrence. Comments Section 4.5.1
does not provide the indicated information. Information Request The
Proponent is requested to provide the following, based on historical knowledge
of extreme flood events: a) the frequency of reservoir rise above maximum
normal levels; b) the typical duration of flooding from initiation to return to
normal reservoir operating levels; and c) the potential environmental changes
and the effects of these changes as a result of flooding, including in relation to
bank stability.

Triage Final Response

has been designed to withstand a severe loading condition, which represents a complete failure
of the lining and drainage system.

System Emergencies

In the context of a reservoir drawdown, unusual system requirements or a system emergency
would be a condition on the integrated system, such as outage(s) of major transmission line(s) or
generating station(s) at a time when sufficient capacity support was not available through inter-
ties with neighboring utilities, so that maximum output from the Project generating station
would be required to prevent cascading blackouts of all or a major part of the BC Hydro system.
BC Hydro has never experienced a system emergency that led to blackouts of all or a major part
of the system. Therefore, it is not possible to state a frequency for such a drawdown and there is
no "typical" duration. Such a condition is unprecedented and it would be speculative to provide a
probability or frequency.

Bank Stability
As described in Section 4.5.1.3, drawdown to elevation 442m would take approximately 15 days.

A description of the potential influence of emergency reservoir drawdown scenarios on the
stability of the reservoir shoreline is described in Volume 2, Appendix B, Part 2, Section 9.0, and
in Appendix G of the reservoir impact lines technical report. The influence of drawdown on
reservoir shoreline stability is most pronounced in deposits of bedrock colluvium that might
experience an increase in landslide activity under drawdown scenarios.

Section 4.5.1.3 Spillway operation states: "As described in Section 4.3.1.5, the spillway would
have a capacity of 10,100 ma/s at the maximum normal reservoir level. Extrapolation of flood
frequency relationships beyond 1,000 years is generally discouraged (CDA 2007); however,
extrapolation suggests that the annual probability of exceeding the maximum normal reservoir
level with all spillway gates open is less than 1 in 10,000." This means that the probability of the
reservoir rising above the maximum normal reservoir level (MNRL) is about 1% in 100 years.

Routing of the probable maximum flood through the reservoir indicates that in this extremely
unlikely event (see Section 37.1.11.3 for likelihood of the probable maximum flood), the reservoir
would be above the MNRL of 461.8 for 3 days. This would consist of one day of rising reservoir
levels, peaking at about elevation 466 m, followed by two days of falling reservoir levels until the
reservoir is again at the MNRL.

The likelihoods of wind-generated waves and reservoir surcharge as a result of floods that cause
the water levels to exceed the maximum normal reservoir level on the stability of the reservoir
shoreline are described in Volume 2, Appendix B, Part 2 Preliminary Reservoir Impact Lines,
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

BC Hydro expects that the Project would be operated for over 100 years, and
that decommissioning of permanent structures is not currently contemplated.
Should a proposal be made to decommission the Site C dam and generating
facilities in the future, BC Hydro would address a plan for decommissioning and
restoration in accordance with the applicable regulations at that time.
Comments The T8FNs remain concerned that the Proponent has not properly
considered the options for dam decommissioning and is not considering the
possibility that the dam could be abandoned as a result of it no longer being
required by future generations, too expensive to continue to maintain or for
other reasons. Increasingly larger dams are being abandoned in North America,
including the following in the past two years: §§ Condit Dam, Washington State
(144 m long, 38 m high) §§ Elwha Dam, Washington State (33 m high) §§ Glines
Canyon Dam, Washington State (64 m high) Information Request The
Proponent is requested to: a) provide the range of options that exist for
decommissioning hydroelectric facilities, including information on
environmental planning and mitigation measures, socio-economic mitigation
measures, public health and safety procedures and estimated costs; b) explain
how dam decommissioning would change environmental conditions, whether
the pre-Project river system and associated habitats could be re-established,

Triage Final Response

Section 6.0. The potential influence of wind-generated waves on the stability of the reservoir
shoreline is captured in the erosion modeling and the erosion impact line described in Volume 2,
Appendix B, Part 2 Preliminary Reservoir Impact Lines, Sections 7.0 and 11.0, respectively. Floods
of sufficient magnitude to cause more than 1 metre of surcharge of the reservoir would have
return periods on the order of 1,000 years upstream of River Kilometre 40 and within the
Halfway River reach; measureable surcharge is not predicted for 1,000 year floods downstream
of River Kilometre 40. Because the probabilities of these flood events are very low, an explicit
determination of the influence of such flood events on the stability of the reservoir shoreline has
not been made. However, upstream of Hudson’s Hope, the proposed reservoir shoreline is in
bedrock and changes in stability are expected to be less than those predicted as a result of the
creation of the reservoir, as described in Volume 2, Appendix B, Part 2 Preliminary Reservoir
Impact Lines, Section 9.0. Downstream of Hudson’s Hope, changes in stability are also expected
to be low since flooding would be a short-term transient condition with water levels rising faster
at the onset of the flood than they would fall while the flood subsides. Such an event is not
expected to result in rapidly receding water levels that could result in a reduction in slope
stability.

The probability of the reservoir exceeding the MNRL is low; therefore, adverse environmental
effects of extreme flood events are unlikely and no further assessment is required.

As described in Section 1.1, the EIS Guidelines were developed through a process that included
participation by the public, aboriginal groups and agencies.

BC Hydro has no plans to decommission the dam. The EIS Guidelines require that the “EIS should
state the Proponent’s commitment, should a proposal be made in the future to decommission
the Site C dam and generating station, to address a plan for decommissioning and restoration in
accordance with applicable regulations at that time”.

Section 4.6 provides the commitment required by the EIS Guidelines and also states: “An
Environmental Protection and Monitoring Plan would be developed for decommissioning to
implement applicable measures for environmental protection, and to restore the area to
conditions deemed acceptable at the time of decommissioning. Further details on
decommissioning would depend on regulations and practice at the time of a decision to
decommission.”

As described in Section 5.5.4.3, the financial attributes for the analysis of alternatives to the
Project was done “by comparing the present value of the costs between portfolios with and
without the Project.” Net present values are calculated by discounting future costs based on BC
Hydro’s cost of capital. This discounting increases for costs that are further into the future.

In the present value calculation, costs that may be incurred more than 100 years in the future
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

what enhancement measures could be available to encourage this and how long
this might take; and c) explain how project abandonment would change
environmental conditions, what safety issues could result, whether the pre-
Project river system could be established and how this might occur.

To begin this discussion, it is important to underscore BC Hydro’s obligation to
serve its customers in accordance with standards established by the British
Columbia Utilities Commission (BCUC) pursuant to a number of sections in the
B.C. Utilities Commission Act (R.S.B.C., 1996, c.473), including Sections 25, 28,
29, and 30. Comments S.25 empowers the BCUC to order a utility to provide
“reasonable, safe, adequate and fair service”. S.28 obliges a utility to provide
service to a customer whose premises are within 200 m of its supply line, unless
the Commission relieves it of this obligation on terms “the commission
considers proper and in the public interest”. S. 29 empowers the Commission to
order a utility to provide service to premises greater than 200 m from a supply
line on terms it directs. S. 30 empowers the Commission to order a utility to
extend its services to an area it “may properly be considered responsible for
developing”, if doing so “is feasible and required in the public interest” and if it
“will not necessitate a substantial increase in rates to others.”

Information Request Describe BC Hydro’s obligations, citing the relevant
provisions of the BCUC Act and other statutes and regulations, to serve
additional load from existing and new customers, in existing and new premises,
indicating any limitations on such obligations, whether based on magnitude of
load, distance from supply lines, or any other factors.

DSM delivery risk — the risk that the response to DSM is less than planned or
required Comments No mention is made of the possibility that response to DSM
might be greater than planned. Information Request The Proponent is
requested to: a) evaluate the implications of scenarios where response to DSM
is greater than planned, including descriptions of these scenarios and detailed
results; b) indicate whether and when prior response to DSM in BC Hydro’s
service territory has been greater than planned, including detailed data, past
projections of DSM performance as well as actual response for each year; and c)
provide examples of other jurisdictions in Canada or the US where response to
DSM has been greater than planned, including details as to the year of the
projection, the year-by-year projected results and the corresponding actual
results.

Triage Final Response

would be discounted by more than 99% when evaluating the Project economics and analysis of
alternatives. As a result, any potential decommissioning would not have a material effect on the
evaluation of Project alternatives in Section 5.

The existence of BC Hydro’s service obligation is noted in the EIS to assist with understanding
why BC Hydro forecasts customer electricity demand and develops energy and capacity load
resource balances (LRBs) to determine if new resources are required.

BC Hydro serves its customers in accordance with tariffs (rates) filed with and approved by the
BCUC pursuant to sections 58-61 of the Utilities Commission Act. The scope of BC Hydro’s service
obligation, and in particular the manner in which BC Hydro would serve “additional load from
existing and new customers, in existing and new premises, indicating any limitations on such
obligations, whether based on magnitude of load, distance from supply lines, or any other
factors” is outside the scope of the environmental assessment.

Past performance with respect to meeting past Demand-side Management (DSM) targets is not
likely to be indicative of the delivery risk associated with the current DSM target because the
current DSM target is a significant step up from DSM targets BC Hydro set before 2009. Given BC
Hydro’s reliance on the current DSM target to deliver 1,400 MW of anticipated dependable
capacity savings in about an eight year timeframe, there is a greater consequence if the response
to DSM programs and other initiatives is less than anticipated, as compared to a scenario where
the response is greater than anticipated.

The information requested to “provide examples of other jurisdictions in Canada or the US where
response to DSM has been greater than planned, including details as to the year of the
projection, the year-by-year projected results and the corresponding actual results” is outside the
scope of the environmental assessment as it is not relevant to a determination of the need for
the Project.

Please see the following Technical Memos
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Information Request / Comment

The 2012 Load Forecast has been prepared in accordance with the BCUC’s
Resource Planning Guidelines (...), using the same methodological approach for
the mid-forecast accepted by the BCUC in long-term resource plan proceedings,
including a sector-by-sector analysis of load. Information Request The
Proponent is requested to: a) provide document(s) presenting in detail the BC
Hydro “2012 Load Forecast, including the year-by-year results for each sector
and sub-sector, with explanatory text, for the mid-load forecast as well as for
the other load growth scenarios prepared”; and b) provide a copy of the 2013
version of the 2011 Electric Load Forecast (Appendix 2A to the 2012 Draft
Integrated Resource Plan), if it has been finalized and, if not, provide the 2012
version of this document, if it is different from the document provided in
response to part a), and indicate in what month the 2013 version will be
finalized.

The BCUC endorsed the use of the mid-load forecast for purposes of determining
need in its 2008 Long-Term Acquisition Plan Decision (BCUC Order G-91-09,
Reasons for Decision, page 54 and Directive 6). Comments: On page 54, the
BCUC rejected a request for an updated load forecast and “accepts the 2008
Load Forecast Update (Exhibit B10) for the purposes of its review of the 2008
LTAP.” On p. 48 of Order G-91-09, the BCUC states that: BC Hydro states that its
Load Forecast is sensitive to a number of factors, including economic conditions,
weather, DSM, electricity rate structures, electricity rates and elasticities. A
composite sensitivity analysis using a Monte Carlo model is included in this
forecast, the results of which are represented as the High, Medium and Low
Load Forecasts (Exhibit B--1--1, Appendix D, pp. 10--12 of 103). On page 10 of
the 2008 Load Forecast Update (Exhibit B-10), BC Hydro states: As with the 2007
Load Forecast, the 2008 Load Forecast Update includes uncertainty bands
around the mid load forecast estimated using a Monte Carlo model that
examines the uncertainty in a set of key drivers including economic activity,
weather, electricity rates and rate elasticities. These uncertainty bands
represent a reasonable range around the mid 2008 load forecast to account for
relatively predictable yearly perturbations in future loads around the mid
forecast.Directive 6 of Order G-91-09 reads in full: The Commission Panel
accepts BC Hydro’s 2008 Load Forecast Update for the purposes of its review of
the 2008 LTAP. The Commission Panel also notes that BC Hydro agrees with
IPPBC that there is some potential for double counting of DSM in the forecasting

Triage Final Response

— Project Need
— Demand-side Management

Refer to the copy of the 2012 Load Forecast, dated December 2012, which is provided as an
attachment to the Technical Memo on Project Need. The 2012 Load Forecast is the most recent
BC Hydro Load Forecast. The 2013 Load Forecast will likely be finalized in December 2013.

The requested “textual cites” are provided in both the quoted EIS reference and the extract set
out in the “Comments” leading to this question. The description of BC Hydro’s load forecasting
methodology can be found on pages 46 to 55 of the BCUC’s 2008 LTAP (Long-Term Acquisition
Plan) Decision. BC Hydro notes the BCUC statement on page 47 concerning the 2007 and 2008
Load Forecasts:

“were developed using substantially the same methodology used for the 2006 Load Forecast,
which had been the subject of extensive review in the 2006 IEP/LTAP proceeding, and where the
Commission had found that “BC Hydro’s Load Forecast has generally been prepared in accordance
with the [BCUC’s] Guidelines and accepts that the results of the 20-year forecast are reasonable
for purposes of the 2006 IEP/LTAP”.

Directive 6 states that the BCUC “accepts BC Hydro’s 2008 Load Forecast Update for the purposes
of its review of the 2008 LTAP”. The LRBs, and thus the energy and supply gaps in the 2008 LTAP,
were based on the mid-level 2008 Load Forecast Update.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

coefficients and requires BC Hydro to address this in its next LTAP. Information
Request BC Hydro is asked to: a) provide the textual cite from p. 54 of Order G-
91-09 to which BC Hydro is referring in the citation, in which “the BCUC
endorsed the use of the mid-load forecast for purposes of determining need”;
and b) provide the textual cite from Directive 6 of G-91-09 to which BC Hydro is
referring in the citation, in which “the BCUC endorsed the use of the mid-load
forecast for purposes of determining need.”

Use of the mid-load forecast is consistent with other public electric utilities.
Information Request BC Hydro is requested to identify other public electric
utilities that use the high and/or low load scenarios as well in their planning
processes, if any, and to describe the use of the high and low forecasts in these
utilities” planning procedures.

Liquefied Natural Gas Load The 2012 mid-load forecast presented in this section
does not include potential LNG load, which is discussed in Section 5.2.3.
Comments The inclusion of this statement and the underlined emphasis implies
that there is high potential for inclusion of electricity load from liquefied natural
gas export terminals in the load forecast. Also, it is unclear whether “LNG Load”
includes load in addition to that required for the liquefaction process such as for
extraction, transportation, and other ancillary services. Information Request
The Proponent is requested to: a) specify which of the existing LNG liquefaction
terminals throughout the world uses grid electricity for the energy-intensive
liquefaction process; b) specify whether either the Douglas Channel LNG Project
or the Pacific Northwest Gas LNG facility are considering grid electricity; c)
estimate the likelihood that LNG liquefaction in British Columbia will be
powered by electricity from the grid and justify this estimate; and d) clarify what
electric loads, if any, in relation to LNG export are included in the “no LNG” load
that has been excluded from the forecast used in the EIS.

Table 5-1 Mid-Energy Load Forecast Before DSM Table 5.2 Mid-Peak Demand
Load Forecast Before DSM Information Request The Proponent is requested to:
a) provide annual data from F2012 to F2031 on an annual basis for both energy
and peak demand; and b) clarify whether the demand includes the entirety of
Provincial domestic demand or only demand met by BC Hydro.

Triage Final Response

The requested information is outside the scope of the environmental assessment. The need for
the Project is based on the mid-level forecast for the three reasons described in Section 5, page
5-5, including the legally binding requirement set out in the Electricity Self-Sufficiency Regulation
(B.C. Reg. 315/2010). The need for the Project is not based on the high or low load bands
described in the 2012 Load Forecast (Section 5, ‘Sensitivity Analysis’), a copy of which is attached
to the Technical Memo on Project Need. Information concerning which, if any, other public
utilities (which would have different service areas, demographics, available resources, etc.) use
high and low load scenarios in their planning processes is not relevant to the determination of
the need for the Project.

As stated in the 2012 Load Forecast, there is currently a single Liquefied Natural Gas (LNG) facility
in the world that uses electricity to power liquefaction compressors for making LNG.

The information requested in parts (b) and (c) is outside the scope of the environmental
assessment. In addition, BC Hydro will not release the information requested in parts (b) and (c)
because BC Hydro is currently in negotiations with LNG proponents and the requested
information is of a confidential nature and is commercially sensitive.

Regarding (d), as set out in Section 5.2, the Project is needed whether or not new LNG projects
proceed.

Please see the Technical Memo: Project Need.

The 2012 Load Forecast (both energy and capacity) consists of BC Hydro’s forecasted obligations
within its service area, which consists of: (1) the BC Hydro integrated system (interconnected by
transmission lines, distribution lines and substations linking generation stations to one another
and customers); and (2) non-integrated areas, which are isolated regions not connected directly
to the BC Hydro integrated system. BC Hydro’s service area does not include the entirety of the
Province, and thus the 2012 Load Forecast is not a forecast of ‘the entirety of Provincial domestic
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Information Request / Comment

The drivers of the residential forecast are the average annual use of electricity
per account and the number of accounts, which is driven by population growth
and housing starts. Information Request BC Hydro is asked to: a) clarify
whether electric heating penetration is used as a driver in the residential
forecast, and if so, to explain the procedures used, and if not, why not; b)
provide annual data with respect to electric heating penetration in B.C. since
F1982; and c) provide the forecasts for residential electric heating penetration
used in the medium, high and low load forecasts.

In addition, trends in residential electricity use per account have been slowing.
This is due to several factors that include recent slower economic growth, the
effects of conservation, BC Hydro’s electricity rate changes, and an increasingly
efficient appliance fleet. The average use per account is expected to grow slowly
at less than 1% per year. Information Request The Proponent is asked to
provide: a) the average annual residential electricity use per account since
F1982; b) the average annual residential electricity use per account used in the
medium, high and low load forecasts; and c) the historical and forecast annual
residential electricity use per account for major utilities in i) the American
Northwest, and ii) Canada.

Sales to the commercial distribution sector before DSM are expected to grow by
about 2.0%, 1.9%, and 1.8% over the next five, 10, and 20 years, respectively.
Information Request Provide the annual forecast energy and capacity sales for
the commercial sector, before and after DSM, from F2012 to F2031, under the
medium, high and low load forecasts.

Triage Final Response

demand’.

Annual data from F2012 to F2031 on an annual basis are provided in the 2012 Load Forecast
document, a copy of which is attached to the Technical Memo: Project Need.

Electric heating penetration is used as a driver in the residential load forecast. Please see the
response to ab_0001-022 and to Section 6 of the 2012 Load Forecast, a copy of which is attached
to the Technical Memo: Project Need.

The information requested in (b) and (c) is outside the scope of the environmental assessment.
As described in the response to ab_0001-022, over the course of the last 30 years (i.e., since
F1982), BC Hydro’s load forecasting methodology has changed significantly, thereby making
comparisons not instructive. As described in the response to ab_0001-036, the need for the
Project is based on the mid-level forecast for the three reasons described in Section 5, page 5-5,
including the legally binding requirement set out in the Electricity Self-Sufficiency Regulation. The
need for the Project is not based on the high or low load uncertainty bands described in the 2012
Load Forecast document (Section 5 — ‘Sensitivity Analysis’).

The BC Hydro 2012 Load Forecast document has been attached to the Technical Memo: Project
Need. Details on the residential sector load forecast can be found in Chapter 6 of the 2012 Load
Forecast. Section 6.4 specifically deals with the trends and factors influencing use per account.

All values in the 2012 Load Forecast are before the application of DSM savings reductions.

Please see the forecast use per account for the Reference (base) forecast. BC Hydro's high and
low forecast bands do not use residential use per account as one of the drivers, nor can this
parameter be isolated or reported out from the models used to generate these. Residential use
per account is one of the main factors driving the Reference (mid) residential load forecast, but
the high and low forecast bands are developed on a more aggregated, top-down basis that does
not factor the complete range of variables that drives the mid Forecast.

The request for historical information on electricity use is outside the scope of the environmental
assessment for the reasons described in the response to ab_0001-022. BC Hydro does not archive
information requested on other utilities. Even if this information was available on a consistent
basis, each jurisdiction will have unique characteristics such as space heating fuel mix, climate
(heating and air conditioning demand), and building practices that would make a useful
comparison challenging.

The BC Hydro 2012 Load Forecast document has been attached to the Technical Memo: Project
Need. Details on the commercial sector load forecast can be found in Chapter 7 of the 2012 Load
Forecast. All values in the 2012 Load Forecast are before the application of DSM savings
reductions.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

This growth reflects relatively stable provincial economic growth and no
significant changes in average commercial end use efficiency. Information
Request BC Hydro is requested to explain why it has assumed no significant
changes in average commercial end use efficiency over the 20-year analysis
period.

Sales to the forestry sector before DSM are expected to shrink by about 2.4%,
1.2%, and 0.6% over the next five, 10, and 20 years, respectively. Information
Request Provide the annual forecast energy and capacity sales for the forestry
sector, before and after DSM, from F2012 to F2031, under the medium, high
and low load forecasts.

Sales to the oil and gas sector before DSM are expected to grow by about 19.0%,
14.3%, and 7.5% over the next five, 10, and 20 years, respectively. Information
Request Provide the annual forecast energy and capacity sales for the oil and
gas sector, before and after DSM, from F2012 to F2031, under the medium, high
and low load forecasts.

Sales to the mining sector before DSM are expected to grow by about 11.8%,
7.1%, and 2.8% over the next five, 10, and 20 years, respectively. Information
Request Provide the annual forecast energy and capacity sales for the mining
sector, before and after DSM, from F2012 to F2031, under the medium, high

Triage Final Response

With respect to 'capacity sales', specific to the Commercial sector, BC Hydro does not prepare a
forecast of capacity requirements to this sector. These customers are intermixed with residential
and industrial customer loads and are largely but not exclusively served at distribution voltages.
For the details of BC Hydro's distribution peak load forecast, please refer to the Load Forecast
document referenced above, specifically Section 10.3.1. The transmission peak demand forecast
is available in Section 10.3.2.

The BC Hydro 2012 Load Forecast document has been attached to the Technical Memo: Project
Need. Details on the commercial sector load forecast can be found in Chapter 7 of the 2012 Load
Forecast. All values in the 2012 Load Forecast are before the application of DSM savings
reductions. Sections 7.4, 7.5 and 7.6 of the 2012 Load Forecast present the material factors
involved in the creation of the commercial forecast. As to the assumptions used in the forecast,
BC Hydro has used the most recent available information on sector efficiencies and new
electricity uses. Beyond these assumptions, BC Hydro does not further speculate as to future
changes in technologies or regulatory standards that may result in changes to future efficiencies.
Similarly, BC Hydro does not anticipate unknown technologies or unanticipated new demands
that may substantially increase future demand for electricity.

The BC Hydro 2012 Load Forecast document has been attached to the Technical Memo: Project
Need. Details on the industrial sector load forecast can be found in Chapter 8 of the 2012 Load
Forecast. All values in the 2012 Load Forecast are before the application of DSM savings
reductions. Section 8.4.1 of the 2012 Load Forecast presents in detail the material factors
involved in the creation of the forestry forecast.

BC Hydro's high and low forecast bands are developed on a more aggregated, top-down basis
that do not isolate forestry sector load. Therefore, it is not possible to report on these
separately.

The BC Hydro 2012 Load Forecast document has been attached to the Technical Memo: Project
Need. Details on the industrial sector load forecast can be found in Chapter 8 of the 2012 Load
Forecast. All values in the 2012 Load Forecast are before the application of DSM savings
reductions. Section 8.4.2 of the 2012 Load Forecast covers the oil and gas sector forecast.

BC Hydro's high and low forecast bands are developed on a more aggregated, top-down basis
that do not isolate oil & gas sector load. Therefore, it is not possible to report on these
separately.

The BC Hydro 2012 Load Forecast document has been attached to the Technical Memo: Project
Need. Details on the industrial sector load forecast can be found in Chapter 8 of the 2012 Load
Forecast. All values in the 2012 Load Forecast are before the application of DSM savings
reductions. Section 8.4.2 of the 2012 Load Forecast covers the mining sector forecast.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

and low load forecasts.

‘Water conditions’ refers to how much water BC Hydro has in its reservoirs, and
‘average water conditions’ refers to the mean output of the BC Hydro Heritage
hydroelectric resources over the 60-year recorded period of stream flows
between October 1940 and September 2000. Information Request BC Hydro is
asked to: a) clarify whether ‘water conditions’ refers to inflows or to the
amount of water stored in BC Hydro reservoirs; and b) explain and justify the
use of the period 1940 to 2000.

The energy LRBs in this EIS are based on firm energy capability — for the heritage
hydroelectric resources, this capability is defined under average water
conditions; for all non-heritage hydroelectric resources, like run-of-river hydro,
BC Hydro uses critical water conditions (the most adverse sequence of stream
flows occurring within the same 60-year period). Information Request The
Proponent is asked to explain why different criteria (average water conditions
vs. critical water conditions) are used to evaluate the firm energy capability of
heritage and non-heritage hydroelectric resources.

BC Hydro used Effective Load Carrying Capability (ELCC) to represent the
capacity contribution from intermittent clean or renewable IPP resources such as
wind and run-of-river resources in Table 5.5 below, and the capacity LRBs in
Tables 5.7 and 5.9. The ELCC method for evaluating wind and run-of-river
capability uses a probabilistic approach that is sensitive to wind and run-of-river
availability, rather than relying on a deterministic value for available
dependable capacity. Information Request The Proponent is requested to
clarify whether the method used for estimating the capacity contribution of
wind power explicitly takes into account the observed degree of coincidence of
wind generation to system peak, and if so, to explain in detail how and, if not,
why not.

The ELCC method may overstate the capacity contribution of these intermittent
clean or renewable resources. The incremental ELCC contributions of
intermittent clean or renewable resources will decrease as more of these
intermittent resources come into service. Information Request BC Hydro is
requested to: a) explain why the ELCC method “may overstate the capacity

Triage Final Response

BC Hydro's high and low forecast bands are developed on a more aggregated, top-down basis
that do not isolate mining sector load. Therefore, it is not possible to report on these separately.

“Water conditions” refers to inflows into the BC Hydro reservoirs. The period 1940 to 2000
includes a wide variation of stream flows (including the “Critical Period” of minimal inflows for
the BC Hydro system) and is considered to be representative of the range of inflows that could be
expected to occur in the future. In addition, system-wide modeling studies require a consistent
set of inflows as well as Columbia River Treaty (CRT) operating plan, which is one of the key
factors to the BC Hydro operation and has to be jointly approved by the CRT Operation
Committee consisting of members from BC Hydro, Bonneville Power Administration (BPA) and US
Army Corps of Engineers (USACE). 1940 is the first year for which BC Hydro has reliable system-
wide inflow data, and 2000 was the last year for which BC Hydro has a consistent dataset with
BPA and USACE at the time of the FELCC study.

The Clean Energy Act requires BC Hydro to be self-sufficient by meeting its energy supply
requirements solely from generating facilities within the Province. For heritage hydro, the
“Electricity Self-sufficient Regulation” (B.C. Regulation 315/2010) prescribes heritage energy
capability to meet self-sufficiency as being under average water conditions. For IPPs, BC Hydro
uses its energy reliability criteria to assess the maximum reliance that can be placed upon IPP
output without relying upon the markets. To rely upon IPPs for a volume greater than the firm
energy amount, BC Hydro would need to rely on market purchases which would not meet the
self-sufficiency requirement.

The method used for estimating wind capacity contribution (i.e., the ELCC) assumes that wind
generation output is independent of either system load requirements or other system generation
output. This means that wind could show up at any time with equal probability. BC Hydro
continues to gather wind data and analyze its likelihood of being available to meet peak load
conditions. Neighbouring jurisdictions have shown that at times very cold weather periods are
characterized by low wind conditions and very low wind contribution to system load
requirements.

Please see the response to ab_0001-048.

Page 23 of 550



IR#

ab_0001-
050

ab_0001-
051

ab_0001-
052

ab_0001-
053

Organization

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

EIS Section
34,

V.1,S5.5.2.1.2;
page(s) 5-10;
line(s) 33
EISGS.4.1.1
Comment 1-
35.

V.1,8.5.2.1.2;
page(s) 5-11;
line(s) 1
EISGS.4.1.1
Comment 1-
36.

V.1,8.5.2.1.2;
page(s) 5-11;
line(s) 1
EISGS.4.1.1
Comment 1-
37.

V.1,S8.5.2.2;
page(s) 5-11;
line(s) 8-9
EISGS.4.1.1
Comment 1-

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

contribution of these intermittent clean or renewable resources”; b) explain
whether (and why) it is also possible that the ELCC method may understate
their capacity contribution; and c) explain why BC Hydro continues to use this
approach, given these uncertainties, and whether other methods for estimating
capacity contributions of intermittent resources were considered.

Table 5.4 Energy Capability in F2022 Information Request Present the data
described in Table 5.4 for each year from F2012 to F2031.

Table 5.5 Dependable Capacity in F2022 Information Request Present the data
described in Table 5.5 for each year from F2012 to F2031.

Table 5.5 Dependable Capacity in F2022 Information Request BC Hydro is
requested to: a) justify the choice of a 14% reserve requirement; b) justify the
choice to subtract reserve requirement from planned capacity, rather than
adding it to requirements and c) indicate and justify the reserve requirements
applied to each of the three resource categories mentioned in the table
(heritage hydro, heritage thermal and IPP supply;

First, in Section 5.2.2.1, the LRBs are depicted without future DSM or Revelstoke
Unit 6. Information Request BC Hydro is requested to: a) explain the reason for
presenting LRBs without future DSM; and b) explain the reason for presenting
LRBs without Revelstoke 6, given that it is not an alternative to the proposed
Project (p. 5-14, line 11).

Triage Final Response

Please see the Technical Memo: Project Need.

Please see the Technical Memo: Project Need.

BC Hydro’s generation capacity planning reliability criterion is designed to ensure that there is
sufficient installed generation capacity to reliably serve the instantaneous demand of the system.
BC Hydro applies a standard Loss of Load Expectancy (LOLE) methodology for its evaluation of
capacity reliability. An ‘adequate’ generation system is defined as one that has an annual
expectation of being unable to serve the daily peak demand of less than one day in ten years. The
one day in ten years LOLE methodology has widespread use in industry. BC Hydro calculates the
difference between the system generating capacity and the maximum load that can be carried
which results in 14% as a percentage of system generating capacity.

The reserve requirement was calculated as a percentage of the system generating capacity;
hence, it should be applied as a percentage of the planned system generating capacity.

The 14% reserve requirement is derived taking the whole generating system into account
including intermittent resource ELCC contribution, and therefore, it is equally applied across all
three resource categories.

Consistent with the BCUC’s Resource Planning Guidelines, there are three steps to developing the
LRBs:

¢ Steps 1 and 2 are to develop LRBs based on the most recent gross load forecast (in this case the
2012 Load Forecast), and existing and committed resources. The result is the LRBs presented in
Section 5, Tables 5.6 and 5.7, which do not include any potential future resources such as the
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Submitted by BC Hydro on May 8", 2013

Information Request / Comment

BC Hydro has conservation rates in place (or with planned implementation) for
over 90% of its domestic load. Over the past five years, BC Hydro implemented
four conservation rate structures for residential, commercial, and industrial
customers. Estimates of energy savings from rate structures is uncertain,
particularly in a low electricity rate jurisdiction such as BC Hydro’s service area.
Information Request The Proponent is requested to provide a detailed
description of the conservation rates that are in place, indicating for each: i) if it
is mandatory or optional; ii) how long it is has been in place; iii) how much
energy savings are estimated to result from it; and iv) whether or not any
modifications are under consideration.

BC Hydro’s current DSM target is 7,800 GWh/year of energy savings, with
associated capacity savings of 1,400 MW, in F2021. Comments On p. 5-19, lines

39-40, it is indicated that the current DSM target corresponds to Option 2. On p.

5-26, lines 24-25 it is indicated that the information presented in the EIS
concerning alternatives derives in large part from the 2010 Resource Options
Report. The Draft IRP also presents five DSM options, which are also drawn
from the 2010 Resource Options Report. According to Figures 3-1 and 3-2 of the
Draft IRP, Option 2 corresponds to targets of approximately 11,000 GWh/year
of energy and 1,700 MW of capacity. According to Figures 4-1 and 4-2 of the
2010 Resource Options Report, Option 2 also corresponds to targets of
approximately 11,000 GWh/year of energy and 1,700 MW of capacity.
Information Request BC Hydro is requested to: a) confirm that the current DSM
target used in the EIS corresponds to Option 2, and that this corresponds to the
same Option 2 of the Draft IRP and of the 2010 Resource Options Report; b)
specify any changes in Option 2, compared to the Option 2 presented in i) the

Triage Final Response

current DSM target and Revelstoke Unit 6;

e Step 3 is to reflect anticipated future DSM savings into the LRBs. BC Hydro also conservatively
included Revelstoke Unit 6 in this third step. The need for the Project is established based on the
energy and capacity LRBs which include the current DSM target and Revelstoke 6; refer to Section
5.2.2.2 and Tables 5.8 and 5.9.

Please also see the Technical Memo: Project Need.

There are five classes of conservation rates currently in place:

- Residential Class rates are composed of a two-step inclining block, and were implemented in
October 2008. The GWh savings estimate for F2021 is 1,172 GWh.

- Large General Service rates are composed of a two-part baseline rate, and were implemented in
January 2011. The GWh savings estimate for F2021 is 1,216 GWh.

- Medium General Service rates are composed of a two-part baseline rate, and are planned for
implementation in Fiscal 2013/14. The GWh savings estimate for F2021 is 423 GWh.

- Small General Service rates are composed of a two-part baseline rate, and are planned for
implementation in Fiscal 2018. The GWh savings estimate for F2021 is 95 GWh.

- Transmission rates are composed of a customer baseline rate, and were implemented in Fiscal
2006. The GWh savings estimate for F2021 is 199 GWh.

The estimates are from the F12-14 DSM section 44.2 Utilities Commission Act expenditure
request in BC Hydro’s November 2011 Amended Revenue Requirement Application to the BCUC.

Whether or not “any modifications are under consideration” to these rate structures is outside
the scope of the environmental assessment.

The need for the Project is based on, among other things, BC Hydro’s current DSM target. Refer
to Section 5.2.2.2 and Tables 5.8 and 5.9.

In the EIS there are four alternatives to the current DSM target - DSM Options 1, 3, 4 and 5. The
alternatives described are generally equivalent to the DSM Options 1, 3, 4 and 5 as described in
BC Hydro’s 2010 Resource Options Report, and included in BC Hydro’s draft Integrated Resource
Plan of May 2012. Differences are generally due to a change from presenting savings with a
different base year for calculation of savings. Please note that for the purposes of the EIS, the
DSM Options 1, 3, 4 and 5 described in Sections 5.2.2.2 and 5.4.2.3 of the EIS update and replace
the DSM Options 1, 3, 4 and 5 described in the 2010 Resource Options Report.

¢ The EIS description of DSM Option 1 is found at pages 5-19 and 5-20 of the EIS. The savings
associated with DSM Option 1 are lower than the current DSM target — 7,500 GWh/year of
energy savings and 1,200 MW of capacity savings by F2021.

¢ DSM Option 3 is described at page 5-20 of the EIS, and is expected to deliver 9,200 GWh/year
of energy savings and 1,400 MW of dependable capacity savings in F2021. DSM Option 3 is
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Draft IRP and ii) the 2010 Resource Options Report; c) explain in detail why the
targets of Option 2 have been revised downward from the figures stated in the
Draft IRP and the 2010 Resource Options Report; and d) provide a current
version of Figures 4-1 and 4-2 of the 2010 Resource Options Report, with a
detailed explanation of any variance from that document.

Table 5.8 Energy Deficit/Surplus (GWh) with DSM Target and Revelstoke Unit 6
(No LNG) Information Request Provide historical energy data for LRB with and
without DSM from F1982 through F2011.

Table 5.9 Capacity Deficit/Surplus (MW) with DSM Target and Revelstoke Unit 6
(No LNG) Information Request Provide historical capacity data for LRB with and
without DSM from F1982 through F2011.

Factors that can lead to lower load than forecast include: ® An increase in the
value of the Canadian dollar, which would slow commodity exports from B.C.
Information Request BC Hydro is requested to clarify whether it has carried out
sensitivity analyses to understand the effects of different USD exchange rates
on its future loads, and if so, to explain these effects in detail, and provide the
supporting studies or reports.

BC Hydro addresses load forecast uncertainty by developing high and low
forecast bands. The intention of this analysis is the creation of high and low
forecast bands with approximately 10% and 90% exceedance probabilities,
respectively. As stated above, for planning purposes, BC Hydro uses its mid-load
forecast. The high and low forecast bands are used to provide an indication of
the magnitude of load uncertainty. Figure 5.1 and Figure 5.2 at the end of this
section depict the 2012 midenergy and capacity load forecasts, respectively, and
the high and low uncertainty band forecasts before DSM. Information Request
BC Hydro is requested to: a) provide the data represented in Figure 5.1 and

Triage Final Response

described further in the Technical Memo on Demand-side Management;

¢ DSM Options 4 and 5 are described in Section 5.4.2.3 of the EIS. DSM Option 4 targets 9,500
GWh/year of energy savings and 1,500 MW of dependable capacity savings by F2021; the
corresponding figures for DSM Option 5 are 9,600 GWh/year of energy savings and 1,600 MW of
dependable capacity savings by F2021. DSM Options 4 and 5 are described further in the
Technical Memo on Demand-side Management.

The requested information is outside the scope of the environmental assessment. The 2012 Load
Forecast reflects the impact of savings from BC Hydro’s past DSM initiatives such as energy
conservation achieved through F2012. Future projected DSM savings from F2013 onward are
accounted for separately in Section 5.2.2.2 of the EIS as part of development of the overall
energy and capacity LRBs. As described in the response to ab_0001-033, past performance with
respect to meeting past DSM targets is not likely to be indicative of the delivery risk associated
with the current DSM target because the current DSM target is a significant step up from DSM
targets BC Hydro set before 2009. Please also see the Technical Memo: Demand-side
Management.

For the reasons described in the response to ab_0001-056, the requested information is outside
the scope of the environmental assessment.

BC Hydro has not carried out load sensitivity analyses specifically with respect to the USD
exchange rates. BC Hydro's high and low forecasts do incorporate the effect of a stronger or
weaker provincial economy, one of the key influences of which is exchange rates. BC Hydro
considers the high and low forecasts bandwidth to be sufficiently wide to contain a range of
plausible economic outcomes.

Please also see the response to ab_0001-142.
The data have been provided in a format appropriate for the EIS.

Please refer to the copy of the 2012 Load Forecast attached to the Technical Memo on Project
Need. The high and low load uncertainty bands are described in Section 5 of the 2012 Load
Forecast.

Page 26 of 550



IR#

ab_0001-

060

ab_0001-
061

ab_0001-

062

ab_0001-

063

ab_0001-
064

Organization

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

EIS Section

V.1,8.5.2.3;
page(s) 5-19;
line(s) 26-27
EISGS.4.1.1

Comment 1-
45.

V.1,8.5.2.3;
page(s) 5-20;
line(s) 10-13
EISGS.4.1.1

Comment 1-
46.

V.1,8.5.2.3;
page(s) 5-20;
line(s) 26-29
EISGS.4.1.1

Comment 1-
47.

V.1,8.5.2.3;
page(s) 5-21;
line(s) 21
EISGS.4.1.1
Comment 1-
48.

V.1,5.5.2.3;
page(s) 5-21;
line(s) 23
EISGS.4.1.1

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Figure 5.2 in Excel format; and b) provide documentation adequate to
understand the hypotheses used in producing the high and low forecasts.

This is one of the reasons why BC Hydro develops contingency resource plans
that can provide dependable capacity to meet its customers’ requirements.
Information Request BC Hydro is requested to describe in detail its contingency
resource plans, indicating at what frequency they are updated, and provide a
copy of the most recent one.

BC Hydro notes that DSM Option 3 on its own is not an alternative to the Project
because, on its own, Option 3 defers the energy LRB gap by five years and does
not defer the capacity LRB gap. Information Request BC Hydro is requested,
given that it uses a portfolio analysis approach, to explain the significance of the
statement that Option 3 is not, “on its own”, an alternative to the proposed
Project.

BC Hydro assumes for purposes of the LRBs presented in this EIS that, with the
exception of EPAs with bioenergy generation facilities, a portion of the EPAs with
IPPs (about 75% of clean or renewable IPPs) will be renewed upon expiry, and
that those IPP facilities will continue to provide the same amount of electricity to
BC Hydro. Information Request The Proponent is requested to: a) justify the
choice of 75% for the portion of EPAs with IPPs that will be renewed upon
expiry; and b) confirm that, for the 25% of EPAs with IPPs that will not be
renewed upon expiry, it is assumed that these projects will provide no energy to
BC Hydro upon expiry.

Figure 5.3 Contingency Resource Plan: capacity shortfall risks (MW) Information
Request BC Hydro is requested to present a similar graph showing, in addition,
the Capacity Surplus/Deficit with: i) Low Load and Expected DSM Plan; ii) Mid
Load and High DSM Deliverability; and iii) Low Load and High DSM Deliverability

Table 5.12 BC Hydro Contingency Resource Plan Shortfalls Comment According
to information presented in BC Hydro’s Annual Reports (see Appendix A to this
submission), domestic load growth over the past fifteen years has been less
than 1.0% per year, four years saw negative load growth, and total domestic

Triage Final Response

Section 5.2.3 sets out the shortfall risks that drive BC Hydro’s Contingency Resource Plans, and
have been provided to inform the risks associated with the energy and capacity LRBs set out in
Tables 5.8 and 5.9. BC Hydro’s Contingency Resource Plans are updated periodically and filed
with the BCUC for approval pursuant to Directive 3 of BCUC Order G-58-05 concerning its Open
Access Transmission Tariff. The need for the Project is not based on BC Hydro’s Contingency
Resource Plans, and thus the request to provide a copy of the most recent Contingency Resource
Plan is outside the scope of the environmental assessment.

Please see the response to ab_0001-082.

Please see the Technical Memo: Demand-side Management.

For a group of run-of-river IPPs which have EPAs expiring over the next 5 years, based on
communications with IPP developers and professional investigation and analysis, BC Hydro
assessed the likelihood of being able to renew these contracts on a cost-effective basis. Based
upon this assessment, BC Hydro estimated that 75% of these EPAs would be renewed (as stated
in Section 5.2.3) with the excluded 25% accounting for a reduction in supply of 82 GWh/year.

BC Hydro has previously assumed that existing bio-mass EPAs would not be renewed due to fibre
supply constraints. To be conservative, BC Hydro has revised this assumption and included
renewal for 50% of existing bio-mass EPAs (as stated in Section 5.2.3). BC Hydro will continue to
monitor developments that may impact future bio-mass EPA renewals such as the annual
allowable cut reductions that could result from the Pine Beetle wood kill.

BC Hydro plans to a mid-load forecast and develops Contingency Resource Plans (CRPs) to have
additional resources available should the 50% risk that the mid-load forecast is exceeded
materialize. The BC Utilities Commission is required to approve BC Hydro’s CRPs prior to being
included in BC Hydro transmission plans and has previously approved both the method (e.g.,
CRPs are to address shortfall risks) and plans, most recently in the 2008 Long-Term Acquisition
Plan. As such, the requested graphs are not appropriate to be considered as CRPs.

BC Hydro in its 2012 Load Forecast has considered the potential that peak load and energy
requirements might decrease as a result of either sustained low growth or moderate to high
temperatures at winter peak.

Similarly, and equally, the potential for an increase in peak load and energy requirements due to
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

load remains below its peak in 2008. Table 5.12 does not consider the potential
that peak load and energy requirements might decrease as a result of either
sustained low growth or moderate to high temperatures at winter peak.
Information Request BC Hydro is requested to assess the potential that peak
load and energy requirements might decrease as a result of either sustained low
growth or moderate to high temperatures at winter peak, and to provide
indications of the potential additional capacity and energy surpluses that might
result in F2022 and F2031.

Table 5.12 BC Hydro Contingency Resource Plan Shortfalls Information Request
BC Hydro is requested to consider the possibility that DSM results might
overshoot the results forecasted by the BC Hydro DSM target, and to provide
indications of the potential capacity and energy surpluses that might result in
F2022 and F2031.

Comment As discussed in Section 5.5.2.8 below, if BC Hydro were to choose
natural gas-fired generation such as SCGTs in lieu of the proposed Project, it
would deprive itself of being able to rely on SCGTs as a contingency resource if,
for example, DSM does not deliver the anticipated capacity savings. Information
Request BC Hydro is requested to clarify whether it interprets the statement of
energy objectives in s. 2(c) of the Clean Energy Act to mean that, if 93% of the
electricity in British Columbia is expected to be generated from clean or
renewable resources, BC Hydro would be prohibited from relying on gas-fired
generation to respond to unexpected contingencies, and if so, to explain in
detail its reasons for this interpretation.

Table 5.13 Energy Surplus/Deficit (GWh) with DSM Target, Revelstoke Unit 6 and
the Project (No LNG) Table 5.13 shows an energy surplus with the proposed
Project throughout the planning period. Information Request The Proponent is
requested to: a) explain in detail the assumptions used in the financial analysis
regarding the disposition of the energy surplus identified in Table 5.13; b)
specify and explain the revenues associated with the energy surplus identified

in Table 5.13; c) clarify whether it has carried out sensitivity analyses concerning
the implications of different market price scenarios with respect to the
disposition of these surpluses; and d) describe in detail the results of any such
sensitivity analyses, and provide copies of the relevant documents.

Table 5.14 Capacity Surplus/Deficit (MW) with DSM Target, Revelstoke Unit 6

Triage Final Response

sustained high growth or low winter temperatures has been considered. The results of these
assessments have been included in the results of the Reference (mid) Forecast.

BC Hydro considers its Reference (mid) Forecast to be the most likely outcome with a 50%
probability of exceedance. That is, this forecast is designed so that the likelihood of actual
demand being lower is equal to the likelihood of demand being higher.

Please see the response to ab_0001-033.

As described in Section 5.5.2.8 of the EIS, energy objective s. 2(c) of the Clean Energy Act requires
BC Hydro to plan for and operate its system such that 93% of the generation will be from clean or
renewable resources. If BC Hydro were to use the full headroom available within the 93% to
meet expected loads and a contingency event were to occur that required additional gas, BC
Hydro would no longer be planning and operating its system 93% clean. As a result, if BC Hydro
uses gas for meeting expected load, it would need to find other contingency resources to meet
its need. Other generation is typically less able to provide capacity support and would be
expected to take much longer to construct. BC Hydro is of the view that gas-fired generation
resources are best left for use in its contingency resource plans.

Please see Section 5.5.3.5, page 5-65, line 6 to 17 for a description of the market energy price
assumptions used in the financial analysis regarding the disposition of the energy surplus. BC
Hydro used Ventyx’s Spring 2012 mid-level (expected) market price scenario, which is closer to
the low market price scenario than to the high price scenario. Please see the response to
ab_0001-128 for a discussion of market prices.

The revenue associated with the energy surplus was evaluated as part of the portfolio analysis
described in Section 5.5.3.2 of the EIS. The portfolio model calculates the revenue taking into
account factors such as the variation of market prices over different times of the year, the
dispatchability of certain generating resources that allows the shaping of energy in to the periods
with highest prices or allows them to be shut down during times of unfavorable prices, must run
requirements, non-firm energy associated with certain resources, and transmission constraints.

There is no open capacity-only market in the Western Electricity Co-ordinating Council (WECC)
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Submitted by BC Hydro on May 8", 2013

Information Request / Comment

and the Project (No LNG) Comments Table 5.14 shows a capacity surplus with
the proposed Project until 2031. Information Request BC Hydro is request to: a)
explain in detail the assumptions used in the financial analysis regarding the
disposition of the capacity surplus identified in Table 5.14. b) specify and explain
the revenues associated with the capacity surplus identified in Table 5.14; c)
describe in detail the markets for the sale of surplus capacity, the expected
prices in these markets, and the uncertainties surrounding these estimates; d)
clarify whether it has carried out sensitivity analyses concerning the implications
of different market price scenarios with respect to the disposition of these
capacity surpluses; and e) describe in detail the results of any such sensitivity
analyses, and provide copies of the relevant documents.

BC Hydro developed the Project objectives listed in Table 3.1 in Section 3 Project
Overview, from the Clean Energy Act and the 2007 Energy Plan. BC Hydro’s
objective to ensure a long-term source of energy and capacity and to optimize
existing assets on the Peace River system is supported by the B.C. Government’s
reservation of Crown land in the Peace River watershed for the purposes of
hydroelectric development through an Order-in-Council in 1957 (further
described in Section 6.2 in Section 6 Alternative Means of Carrying Out the
Project). This Order-in-Council was subsequently amended and the Site C Flood
Reserve described in Section 6.2 of this EIS defines the bounds within which the
Project can be developed. As a result, to fulfill the Project objectives, the specific
purpose of the Project design is to cost-effectively maximize the development of
the hydroelectric potential of the Site C Flood Reserve to meet the need and
maximize the benefits to British Columbia. Table 3.1 Site C Clean Energy Project
Charter Objectives

Comments At a meeting with BC Hydro on October 20, 2011, BC Hydro
representatives informed the T8FNs that it was “constrained” by Provincial
policy direction to consider only those site alternatives that developed the
entire available head (i.e. maximize the hydroelectric potential) between Peace
Canyon dam and the location of the proposed Project. In a letter to the T8FNs
dated March 18, 2013, the BC EAO indicated that it is “not aware of any formal,
explicit policy statement [to maximize the hydroelectric potential]”. No
evidence is provided in the EIS to indicate that there is any need to “maximize
the hydroelectric potential”, and there is no evidence to substantiate such a
policy direction. An approach of maximization of the hydroelectric potential on
this stretch of the Peace River also precludes — from the outset — the potential
to reconcile the rights of the Crown to take up land with the Treaty rights of the

Triage Final Response

region. Capacity-only sales are infrequent, prices can be unpredictable and capacity contracts
are highly customized, as evidenced by the fact that there is no capacity index in the WECC
region. BC Hydro has conservatively not attributed a value to surplus capacity in the portfolio
analysis. In Certificate of Public Convenience and Necessity (CPCN) applications to the BCUC, BC
Hydro noted that there is a broad range of ‘market-based capacity’ values of $37/kW-year to
$107/kW-year based on recent Bonneville Power Administration tariffs, transactions and market
analysis, and potential U.S. market access transmission constraints. Applying even the low end of
the capacity market value range would result in the Project portfolio looking even more cost-
effective than the Clean and Clean +Thermal portfolios.

BC Hydro has not carried out sensitivity analysis regarding the market value of capacity for
reasons described above.

The purpose of the Alternates Study, contained in Volume 1 Appendix E Dam Alternative Means
Report, was to analyze alternate means of maximizing the development of the hydroelectric
potential of the Peace River within the Site C Flood Reserve in a cost effective manner, taking into
account the effects of each alternate site in a multi-attribute analysis.

The study of alternate means presented on October 20, 2011 and described in Section 6 was not
constrained to develop the entire head. Three alternates were considered that would not fully
develop the head in the Site C Flood Reserve, namely a dam at Wilder Creek, a dam at Site C1 and
a dam at Site C2. This was done to analyse the costs and benefits of moving the dam upstream
and by avoiding flooding of the lower portions of the Moberly River.

Reducing the development of the head by lowering the dam at Site C or moving

upstream of Wilder Creek would proportionately reduce the generation since

the generation is directly related to head. No sites were found upstream of Site C where

the reduction in cost due to a lower dam would offset the reduction in generation due to the
lower head.

The alignment of the Project with the relevant Clean Energy Act objectives is described in Section
5.3.2.

As described in Section 5.3.2 the specific purpose of the Project design is to cost-effectively
maximize the development of the hydroelectric potential of the Site C Flood Reserve to meet the
need and maximize the benefits to British Columbia. The Alternates Study summarized in Section
6 and contained in Volume 1 Appendix E clearly demonstrates that the Project meets the specific
purpose as it provides the most amount of energy and the lowest energy cost.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

T8FNs. The right of the Crown to take up land is maximized, and the rights of
the T8FNs under the Treaty are minimized. The Joint Review Panel for the Lower
Churchill Hydroelectric Generation Project rejected the Proponent’s assertion in
that instance that the purpose of that Project was, in part, to develop the
available hydroelectric potential of the lower Churchill River: The Panel has also
considered the concerns and comments put forward by participants and notes
that Nalcor, by including the development of the hydroelectric resources of the
river as a need, did not allow for the proper consideration of potential
alternatives for addressing the other elements of its stated need. The Panel
concludes that, for its assessment, it considers the Project need to consist of
three elements: address the future demand for electricity in Newfoundland and
Labrador; secure a sustainable future for the Province; and generate long-term
revenues for the people of Newfoundland and Labrador. * Information Request
BC Hydro is requested to indicate the specific requirement in the Clean Energy
Act or in any current law, regulation or policy that necessitates the
maximization of the hydroelectric potential of the Site C Flood Reserve.

3. Joint Review Panel. August 2011. Report of the Joint Review Panel — Lower
Churchill Hydroelectric Generation Project, at p.23.

In light of these uncertainties, BC Hydro decreased the wind turbine price by 15%
from the original assumption used in the 2010 Resource Options Report.
Information Request Provide the wind turbine prices (in $/kW, or any other
measure used by BC Hydro) used in the 2010 Resource Options Report, as well
as those used in the EIS.

Figure 5.4 Comparison of onshore wind 2010 Resource Options Report and
onshore wind supply curve based on updated turbine efficiency and cost
information (in SF2013) Information Request BC Hydro is requested to: a)
provide the data underlying Figure 5-4 in Excel format; and b) confirm that,
according to Figure 5-4, 5100 GWh of wind power can be obtained at a supply
cost of approximately $105/MWh.

Triage Final Response

The capital cost assumptions for onshore wind projects are described in Appendix 7 of the 2010
Resource Options Report. A wind turbine price of $1,900/kW and $1,660/ kW was assumed for
the 2010 Resource Options Report and the EIS, respectively.

The data have been provided in a format appropriate for the environmental assessment.

It is confirmed that based on BC Hydro’s wind cost update described in Section 5.4.1.2 of the EIS,
and according to Figure 5-4, there is about 5,100 GWh of wind power at a POI UEC of
approximately $105/MWh. However, Figure 5-4 may not be indicative of what BC Hydro could
secure through a power acquisition process, and the UEC is only one element to determine if
wind is an economic alternative to the Project. The cost effectiveness of wind resources should
be compared in portfolio analysis, the results of which are summarized in Section 5, Table 5.41
and Table 5.42. For a more realistic comparison of wind UECs to the Project, the POl UEC must be
converted to an Adjusted UEC inclusive of delivery to the Lower Mainland, wind integration costs
and costs of supplemental dependable capacity.

Please see the Technical Memo: Alternatives to the Project.
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Information Request / Comment

Sections 10 and 11, and Schedule 2, of the Clean Energy Act prohibit the
development of the following large hydroelectric projects: Murphy Creek,
Border, High Site E, Low Site E, Elaho, McGregor Lower Canyon, Homathko River,
Liard River, Iskut River, Cutoff Mountain, and McGregor Diversion. Information
Request BC Hydro is requested to: a) provide its understanding of why the
projects mentioned were prohibited in the Clean Energy Act; and b) clarify
whether prior to the enactment of the Clean Energy Act, BC Hydro provided any
analysis or recommendation to the Government of British Columbia with
respect to some or all of these projects, and provide relevant details, dates and
relevant documents.

Pursuant to Section 6 of the Clean Energy Act, BC Hydro is required to achieve
electricity self-sufficiency by the year 2016 (i.e., F2017) by holding the rights to
an amount of electricity that meets its electricity supply obligations, taking into
account DSM and electricity ‘solely from electricity generating facilities within
the Province’. Information Request BC Hydro is request to: a) provide its
understanding of why the year F2017 was chosen for the self-sufficiency
requirement in the Clean Energy Act; and b) clarify whether prior to the
enactment of the Clean Energy Act, BC Hydro provided any analysis or
recommendation to the Government of British Columbia with respect to the
self-sufficiency requirement, providing relevant details, dates and titles of
relevant documents.

As a result of the self-sufficiency legal requirement, the following external
market/import energy and capacity resources are not alternatives to the Project
because they do not result ‘solely from electricity generating facilities within the
Province’: ... » The Canadian Entitlement, which is the Canadian portion of the
additional electricity produced in the Columbia River in the western U.S. as a
result of provisions of the Columbia River Treaty of 1961, because the Canadian
Entitlement is produced from electricity generating facilities in the U.S. and is
delivered to the U.S.-B.C. border. Information Request BC Hydro is requested to:
a) clarify whether it or the Province has undertaken any legal analysis as to
whether or not the Canadian Entitlement is eligible to contribute to meeting the
self-sufficiency requirement under the Clean Energy Act, and if so, to provide
copies of the relevant legal opinions; b) clarify whether, prior to the enactment
of the Clean Energy Act, BC Hydro provided any analysis or recommendation to
the Government of British Columbia with respect to applicability of the self-
sufficiency requirement to the Canadian Entitlement, providing relevant details,
dates and titles of relevant documents; and c) clarify whether it or the Province

Triage Final Response

The requested information is outside the scope of the environmental assessment. The B.C.
Environmental Assessment Office, the Canadian Environmental Assessment Agency, other
government agencies and indeed any Joint Review Panel must recognize existing legislative
parameters. Thus, consistent with Section 4.2.1 of the EIS Guidelines, BC Hydro identified those
potential resources that are legislatively barred in Section 5.4.2.1 of the EIS, including the large
hydro projects prohibited pursuant to Sections 10 and 11, and schedule 2, of the Clean Energy
Act.

The requested information is outside the scope of the environmental assessment, for the reason
described in the response to ab_0001-072.

The requested information is outside the scope of the environmental assessment. Please see the
response to ab_0004-008.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

intends to renegotiate or terminate all or portions of the Columbia River Treaty
at the earliest opportunity in 2024 by providing the 10-year advance notification
to the American parties to the Treaty.

There is uncertainty with respect to the cost of carbon capture and storage, and
with respect to what impact carbon capture and storage will have on a large
coal-fired generating station’s efficiency. Information Request BC Hydro is
requested to: a) provide its most recent information with respect to the costs of
carbon capture and storage (CCS) as of F2020, F2025, F2030 and F2035; b)
clarify whether it has carried out any analysis of the application of CCS to
natural gas-fired generation, and if so, to describe the work carried out and
provide a copy of the resulting study or studies, and if not, to explain why not;
and c) clarify whether BC Hydro is aware of any third-party review of the
application of CCS to natural gas-fired generation that could be applicable to
British Columbia, and if so, to describe the work carried out and provide a copy
of the resulting study or studies.

Table 5.18 Summary of Wave Potential Information Request The Proponent is
requested to: a) provide detailed information concerning the 15 wave projects
identified in the Vancouver Island region, indicating for each: the installed
capacity, the annual energy, the capital cost and the annual O&M cost; b)
provide the input data and calculations used to generate the upper and lower
UEC values for each line of the table (range from $479-$844/MWh); and c)
explain the factors that would determine whether the costs of a given project
would fall at the low or high end of the range.

Table 5.19 Summary of Tidal Potential Information Request The Proponent is
requested to: a) provide detailed information concerning the 12 tidal projects
identified in the Vancouver Island region, indicating for each: the installed
capacity, the annual energy, the capital cost and the annual O&M cost; b)
provide the input data and calculations used to generate the upper and lower
UEC values for each line of the table (range from $275-5605/MWh); and c)
explain the factors that would determine whether the costs of a given project
would fall at the low or high end of the range.

Triage Final Response

Coal-fired generation with Carbon Capture and Storage (CCS) was a technically screened resource
as per page 5-32, lines 1-24 of the EIS. The most recent information on this technology is
contained in the 2010 Resource Options Report.

Natural gas-fired generation within B.C. is not required to meet a zero greenhouse gas (GHG)
emission standard through capture and sequestration of emissions. Per Policy Action No. 18 of
the Provincial Government’s 2007 Energy Plan, new natural gas-fired generation is required “zero
net greenhouse gas emissions”, which means that natural new gas-fired generation GHG
emissions must be fully offset. This is why BC Hydro has factored in a $30/tonne offset cost
(based on the carbon tax) for natural gas-fired generation in the Section 5.5 EIS portfolio analysis.
Additionally, the capture and storage of carbon emissions is still a developing technology that is
not currently viable on a large commercial scale. Hence, BC Hydro has not carried out any
analysis of the application of CCS to natural gas-fired generation nor is it aware of any
substantive third-party review of the application of CCS to natural gas-fired generation that could
be applicable to B.C.

The level of detail requested is not material to the environmental assessment. Section 4.2 of the
EIS Guidelines provide that the “EIS will contain an analysis of the technically and economically
feasible alternatives to the Project”. The Unit Energy Cost (UEC) range for wave resources is
between $479/MWh to $844/MWh; refer to Table 5.18 of the EIS. The wave resource UECs
derive from the 2010 Resource Options Report, which was the subject of input from a variety of
sources, including members of the independent power producer (IPP) industry; refer to section
5.4.1.1 of the EIS. Even at the low end of this range, wave resources are not an economically
feasible alternative to the Project. Inclusion of wave resources in any portfolio would only
increase the cost-effectiveness of the Project as compared to the portfolio.

Please also see the Technical Memo: Alternatives to the Project.

The level of detail requested is not material to the environmental assessment. Section 4.2 of the
EIS Guidelines provide that the “EIS will contain an analysis of the technically and economically
feasible alternatives to the Project.” The Unit Energy Cost (UEC) range for tidal resources is
between $275/MWh to $605/MWh; refer to Table 5.19 of the EIS. The tidal resource UECs derive
from the 2010 Resource Options Report, which was the subject of input from a variety of sources,
including members of the independent power producer (IPP) industry; refer to Section 5.4.1.1 of
the EIS. Even at the low end of this range, tidal resources are not an economically feasible
alternative to the Project. Inclusion of tidal resources in any portfolio would only increase the
cost-effectiveness of the Project as compared to the portfolio.
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Information Request / Comment

Globally, the costs [of solar] have achieved dramatic decline and are projected
to continue to decline, but are not expected to become cost-competitive in
Canadian jurisdictions over the next 10 years in the absence of price support.
Information Request BC Hydro is requested to: a) present the historical
evolution of solar power costs and the projections concerning cost
competitiveness; b) describe the price support for solar power in other
Canadian jurisdictions and in British Columbia (if applicable); c) clarify whether
BC Hydro has ever considered offering price support for solar power, and if so,
provide details and, if not, why not; and d) clarify, to the knowledge of BC
Hydro, whether the British Columbia government ever considered offering price
support for solar power, and if so, provide details and, if not, why not.

The solar resource assessment examined commercial installations on the utility
side of the meter with commercial scale solar installations sized at 5 MW.
Information Request BC Hydro is requested to: a) clarify whether it considers 5
MW to be an optimal project size, from a cost perspective, in each of the 10
transmission regions mentioned in Table 5.20; and b) indicate the land area
required for a 5 MW solar power project in each of the 10 transmission regions
mentioned in Table 5.20.

Table 5.20 Summary of Solar Potential Information Request The Proponent is
requested to: a) provide detailed information concerning the 10 solar power
sites identified, indicating for each the capital cost and the annual O&M cost; b)
provide the input data and calculations used to generate the upper and lower

Triage Final Response

Please also see the Technical Memo: Alternatives to the Project.

The historical evolution of solar power costs is not material to the environmental assessment. As
described in the response to ab_0001-080, the $382/MWh to $879/MWh range of solar resource
UECs presented in Section 5, Table 5.20 result from the 2010 ROR, which was the subject of,
among other things, third part consultant and industry input. Even at the low end of this range,
solar resources are not an economically feasible alternative to the Project. Inclusion of solar
resources in any portfolio would only increase the cost-effectiveness of the Project as compared
to the portfolio.

A proper economic assessment of alternatives should not compare the costs of subsidized
resources to resources that are fully costed. As such, the results of feed-in-tariff (FIT) programs
should not be compared; rather, the resources composing such a program should be compared
as applicable. In assessing the incentive programs in other jurisdictions, the experience in
Ontario, with the microFIT program, provides the best insight into the current potential of
residential solar power. The microFIT program has been offered since October 2009, initially with
an incentive of $800/MWh, subsequently reduced to $550/MWh. In approximately 3 % years the
program has achieved less than 100 MW in contracts or accepted applications for rooftop PV
installations. [Source: PUB_0428-004_Attachment: OPA microFIT Report as of April 1, 2013.
Based on the PV Rooftop source technology, Version 2.0 progress to target (43 MW) plus
Versions 1.3-1.6 projects in the Pending LDC, Conditional Offer, Connected and Contract
Executed categories (53 MW)]. Based on this uptake, and recognizing that the B.C. household
market is two and a half times smaller than Ontario, this would represent less than 40 MW in the
B.C. market. As a result, the current potential for residential PV to be considered as an alternative
to the Project is very limited, even at the sizable microFIT incentive levels provided in Ontario and
is not an available alternative to the Project.

The level of detail requested is not material to the environmental assessment for the reasons set
out in response to ab_0001-078.

Nevertheless, to be responsive, BC Hydro offers the following:

During the 2010 ROR process, BC Hydro examined the operating utility-scale solar projects in the
U.S. and found that the average size was approximately 5 MW. The land area required fora 5
MW solar power project is estimated to be about 12.6 Hectares.

The level of detail requested is not material to the environmental assessment. Section 4.2 of the
EIS Guidelines provide that the “EIS will contain an analysis of the technically and economically
feasible alternatives to the Project”. The UEC range for solar resources is between $382/MWh to
$879/MWh; refer to Table 5.20 of the EIS. The solar resource UECs derive from the 2010
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Information Request / Comment

UEC values for each line of the table (range from $382-$879/MWh); and c)
explain the factors that would determine whether the costs of a given project
would fall at the low or high end of the range.

BC Hydro concludes that commercial solar is not an economically feasible
alternative to the Project, although solar generation will continue to be used on
the customer side of the meter. BC Hydro is requested to: a) explain why solar
generation will continue to be used on the customer side of the meter, if it is
“not an economically feasible alternative to the proposed Project”; b) provide
historical data concerning solar generation in B.C. on the customer side of the
meter dating back to F1982 (or to the date when records were first kept); c)
clarify whether BC Hydro has prepared projections of the evolution of solar
generation use on the customer side of the meter, and if so provide these
projections, and if not, explain why not; d) explain how BC Hydro’s planning
process more broadly takes into account distributed generation (on the
customer side of the meter); e) provide historical data concerning distributed
generation in B.C.; f) provide BC Hydro's past projections concerning distributed
generation in B.C.; and g) provide BC Hydro’s most recent projections
concerning distributed generation in B.C.

Triage Final Response

Resource Options Report, which was the subject of input from a variety of sources, including
members of the IPP industry; refer to s.1 of the EIS. Even at the low end of this range, solar
resources are not an economically feasible alternative to the Project. Inclusion of solar resources
in any portfolio would only increase the cost-effectiveness of the Project as compared to the
portfolio.

Please also see the Technical Memo: Alternatives to the Project.

The solar resource option referenced in Section 5.4.2 application focuses on utility-scale
photovoltaic (PV) systems, particularly commercial installations sized at 5 MW. As noted in this
section, such commercial solar projects are not viewed as being economically feasible given that
their Unit Energy Cost (UEC) ranges between $382 to $879 per MWh. On the other hand, BC
Hydro expects that small-scale solar PV will continue being used on the customer side of the
meter given that this has been the primary form of generation (below 50 kW) adopted to date by
BC Hydro’s Net Metering Program customers.

Since the Net Metering program was implemented in 2004 (via Rate Schedule 1287), a total of
206 solar PV generation projects have been installed by BC Hydro’s residential and commercial
customers, including 66 projects that came into service during F2013. These solar PV generators
have aggregate installed capacity of 886 kW, or an average of about 4.3 kW for each customer
installation.

BC Hydro does not have projections regarding the evolution of solar generation on the customer
side of the meter. As noted in BC Hydro’s Net Metering Evaluation Report No. 3 (filed with the
BCUC on April 30, 2013), its Net Metering uptake to date has been relatively low at 0.01 per cent
of total customers. As further stated in the filed Report, BC Hydro expects a steady and modest
growth of its Net Metering participation rate and number of small-scale projects (including solar
PV) due to the removal of barriers, streamlining of interconnection processes and decreasing cost
of distributed generation technologies.

BC Hydro defines distributed generation (DG) as smaller-scale electricity generation which is
located closed to the load being served, usually located at customer sites and connected to the
distribution system. DG is not a single resource type but rather a composite of resource options
reviewed in Section 5.4 of the EIS. DG can be either a demand-side or supply-side resource, or a
combination of both. For residential customers, DG is typically used to offset some or all of the
power provided by BC Hydro for load purposes. For commercial and industrial customers, DG can
be used for load displacement and/or the sale of excess generation to BC Hydro.

For planning or Load Resource Balance (LRB) purposes, DG is treated in the following ways:
e Existing demand-side DG affects the load in BC Hydro’s Load Resource Balance to the extent
that DG reduces the amount of energy delivered by BC Hydro to such customers (and the amount

Page 34 of 550



Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

IR # Organization EIS Section Information Request / Comment Triage Final Response

of energy billed at the customer meter). Historical sales to BC Hydro’s customers, including DG
customers are one of the key drivers for forecasting future expected electricity demand; refer to
Section 5.2.1.1 of the EIS.

¢ Future demand-side DG is included in the DSM target which effectively reduces the electricity
load that BC Hydro is required to serve.

e Existing and committed supply-side DG with industrial customers is reflected in BC Hydro’s
existing and committed resources. To date, supply-side DG resources have included contracts
signed with customers pursuant to BC Hydro’s power acquisition initiatives such as the Customer-
Based Generation Call, the Bioenergy Call and the Standing Offer Program.

e Future supply-side DG with industrial customers is not included in the LRB but is considered in
the analysis of the various available resource option alternatives described in Section 5.5.2 to the
extent that the resource options analyzed are representative of DG.

e Existing and committed and future supply-side DG with residential and commercial customers
is not reflected in the LRB or in the analysis of alternatives. BC Hydro's current Net Metering
tariff has, to date, resulted in about 1 MW of installed capacity from about 228 projects, and
therefore Net Metering is not an alternative to the Project.

BC Hydro has not provided DG data or projections on a historical basis because such information
is not material to the environmental assessment for the following reasons: (1) as described
above, material levels of existing and committed DG have been factored into the Project need
analysis set out in the LRB Tables 5.8 and 5.9 of the EIS; and (2) historical data on DG will not
further inform the analysis of alternatives set out in Section 5.5.2.

ab_0001- Treaty 8 V.1,S8.5.2.3; BC Hydro has developed a number of DSM options. BC Hydro’s traditional DSM As described in the Demand-side Management (DSM) Technical Memo, the current DSM target
082 Tribal page(s) 5-34 ; initiatives (the DSM target, and DSM Options 1 and 3) are expected to deliver and information concerning potential DSM alternatives presented in the EIS supplants the 2010
Association line(s) 21-25 both energy and capacity savings. The following section discusses the two Resource Options Report (ROR):
€542 | addionl more cgresive D5 auin s ol delverbth o 47| 1 e ot Prfcs asdon th ety and cpaly o s el resnd
7 . . . ’ . depicted in Tables 5.8 and 5.9 of the EIS, which include BC Hydro’s current DSM target of 7,800
67. Hydro is requested to: a) provide estimated unit energy and capacity costs for

gigawatt hours per year and 1,400 megawatts by F2021. Therefore, the unit energy cost (UEC) of
the current DSM target is not relevant given that the current DSM target is not an alternative to
the Project;

the energy and capacity savings under Option 2; and b) provide estimated unit
energy and capacity costs for the additional savings of Option 3, compared to
Option 2.
¢ DSM Option 2 is essentially the same DSM Plan as the current DSM target. The alternatives to
the current DSM target are DSM Options 3, 4 and 5. Therefore, the UEC of the 2010 ROR “Option
2” is not relevant as it is not an alternative to either the current DSM target or the Project.

DSM Option 3 by itself is not an alternative to the Project because on its own, DSM Option 3
cannot meet the need for the Project identified in Section 5.2 of the EIS. DSM Option 3 would
need to be combined with supply-side resources to be a potential alternative to the Project. In
planning to meet need, BC Hydro first determines the amount of DSM to target; regardless of
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Submitted by BC Hydro on May 8", 2013

Information Request / Comment

BC Hydro also examined DSM options specifically designed to deliver capacity
savings during BC Hydro’s peak load periods on the electrical system through
management and control of customers’ electricity demand; refer to part 5.4.2.4.
Information Request The Proponent is asked to: a) explain the relationship
between the DSM Capacity Initiatives referred to here, and Capacity-Focused
DSM Options in the Draft IRP (s. 3.3.2, pages 3-16 to 3-17); and b) clarify
whether Capacity-Focused DSM Options of the Draft IRP are identical to the
DSM Capacity Initiatives discussed in s. 5.4.2.4 of the EIS

DSM Option 4 targets about 9,500 GWh/year of energy savings and 1,500 MW
of dependable capacity savings by F2021 Comments Figure 3-1 of the Draft IRP
shows that Option 4 will result in approximately 13,000 GWh/year of energy
savings by F2021, and Figure 3-2 of the Draft IRP shows that it will result in
approximately 2,000 MW of associated capacity savings by the same year.
Information Request BC Hydro is requested to: a) explain in detail why the
estimated energy and capacity savings in the Draft IRP for Option 4 have been
substantially reduced, for F2021; b) provide estimates of the energy and
capacity savings for Option 4 for F2031; c) provide estimated unit energy and
capacity costs for the additional savings of Option 4, compared to Option 2; and
d) if the current estimates of the energy and capacity savings for Option 4 for
F2031 are lower than those in the Draft IRP, explain in detail all the reasons
contributing to the changed estimates.

DSM Option 5 targets 9,600 GWh/year of energy savings and 1,600 MW of
dependable capacity savings by F2021. Comments Figure 3-1 of the Draft IRP
shows that Option 5 will result in approximately 14,500 GWh/year of energy
savings by F2021, and Figure 3-2 of the Draft IRP shows that it will result in
approximately 2,350 MW of associated capacity savings by the same year.
Information Request BC Hydro is requested to: a) explain in detail why the
estimated energy and capacity savings in the Draft IRP for Option 5 have been

Triage Final Response

whether the Project proceeds, it is highly unlikely that BC Hydro would increase its current DSM
target. Therefore, the only alternatives to the Project are supply-side resources.

Nevertheless, to be responsive BC Hydro offers the following. The incremental cost (in F2013S)
from the current DSM target to Option 3 is about $102/MWh (with a capacity adder based on
pumped storage); and $96/MWh (with a capacity adder based on a blend of simple cycle gas
turbines up to the Clean Energy Act’s 93% clean or renewable target and pumped storage for the
remainder.

Please see the Technical Memo: Demand-side Management.

The DSM Capacity Initiatives described in Section 5.4.2.4 are identical to those described as
Capacity-Focused DSM Options contained in the draft Integrated Resource Plan.

The alternatives described in the EIS are generally equivalent to the DSM Options 1, 3,4 and 5 as
described in BC Hydro’s 2010 Resource Options Report, and included in BC Hydro’s draft
Integrated Resource Plan of May 2012. Differences are generally due to a change from presenting
savings with a different base year for calculation of incremental future DSM savings.

The F2031 DSM savings forecast for Options 4 and 5 is 14,500 GWh and 15,000 GWh for energy
and 2,500 MW and 2,700 MW for capacity respectively.

BC Hydro has not calculated the incremental costs of DSM Options 4 or 5 because these options
were screened from the analysis of alternatives and are not viable alternatives to the Project
based on the reasoning set out in Section 5.4.2.3.

Please also see the Technical Memo: Demand-side Management.

Please see the response to ab_0001-084.
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Information Request / Comment

substantially reduced for F2021; b) provide estimates of the energy and capacity
savings for Option 5 for F2031; c) provide estimated unit energy and capacity
costs for the additional savings of Option 5, compared to Option 2; and d) if the
current estimates of the energy and capacity savings for Option 4 for F2031 are
lower than those in the Draft IRP, explain in detail all the reasons contributing to
the changed estimates.

DSM Option 4 is founded on new or more aggressive conservation rate
structures, and significant government intervention and regulation in the form
of codes and standards, to generate additional savings. For example, all BC
Hydro customers would be exposed to a much larger degree to marginal cost
price signals, and rate structures may also need to be tied to a house or
building’s rated energy performance. Each industrial customer would need to
meet a government mandated certified plant minimum efficiency level to take
advantage of BC Hydro’s Heritage hydroelectric lower priced electricity;
otherwise, electricity would be supplied at marginal (market-based) rates. These
tactics go well beyond the current DSM target, and would be new and untested.
It is uncertain whether they would be accepted by government, customers, and
the BCUC. Comments Section 4.2 of the 2010 Resource Options Report,
included as Appendix 3A-1 of the Draft IRP, describes five options of “Energy-
Focused Demand-Side Management Options”. The section concerning
conservation rate structures for Option 4 in the 2010 Resource Options Report
reads as follows (page 411): Conservation Rate Structures For residential and
industrial distribution customers, conservation rate structures remain the same
as in Option 3. For large industrial customers, the TSR changes from a 90/10 to
an 80/20 split between Tier 1 and Tier 2 prices, thereby increasing the amount of
energy consumption that is subject to the higher Tier 2 price. For commercial
customers, two new placeholder concepts are added relative to Option 3: e
Connection fee tied to building energy performance; and ® An initial energy
baseline rate structure for new buildings. Information Request BC Hydro is
requested to: a) clarify whether the five Energy-Focused Demand-Side
Management Options described in the 2010 Resource Options Report are the
same as the five options described in the EIS, and if not, describe in detail any
differences; b) clarify whether Option 4, described in section 4.2.4 of the 2010
Resource Options Report, is the same as Option 4 described in the EIS, and if
not, describe in detail any differences; c) confirm whether the conservation rate
structures described on page 4-11 of the 2010 Resource Options Report are the
same as those described in the quoted passage from the EIS, and if not, describe
in detail any differences; d) describe BC Hydro’s reasons for believing that the

Triage Final Response

As described the response to ab_0001-055, the difference between DSM Option 4 as presented
in the EIS and the 2010 ROR is the different base year for calculating savings. The description of
DSM Option 4 rate structures is as described in the 2010 ROR. DSM Option 4 rate structures are
different than the rate structures in DSM Option 3 and the current DSM target for industrial and
commercial customers. Industrial and commercial customers would be subject to energy
performance and/or increased marginal pricing through DSM Option 4 rate structures. BC Hydro
set out its reasons underpinning its view that DSM Option 4 is not viable, including acceptance
issues, in Section 5.4.2.3 of the EIS. Please refer also to the Technical Memo: Demand-side
Management. The information requested with respect to the cost of implementing the DSM
Option 4 rate structures, and the associated energy and capacity savings of only those rate
structures, is outside the scope of the environmental assessment given that DSM Option 4 is not
a viable alternative. BC Hydro provided the overall energy and capacity savings for DSM Option 4
at page 5-35 of the EIS.
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more aggressive conservation rate structures included in Option 4 in the EIS
would not be accepted at the present time by i) government, ii) customers, and
iii) the BCUC; e) describe BC Hydro’s reasons for believing that the more
aggressive conservation rate structures included in Option 4 of the 2010
Resource Options Report would not be accepted at the present time by i)
government, ii) customers, and iii) the BCUC; f) describe BC Hydro's reasons for
believing that the more aggressive conservation rate structures described in the
2010 Resource Options Report would not be accepted sometime before 2031 by

Triage Final Response

i) government, ii) customers, and iii) the BCUC; g) estimate the additional
energy and capacity savings that would result from implementing the
Conservation Rate Structures foreseen in Option 4; h) indicate the cost of
implementing the Conservation Rate Structures foreseen in Option 4; and i)
estimate the Unit Energy Cost and Unit Capacity Cost of the Conservation Rate
Structures foreseen in Option 4.

Option 5 includes a fundamental shift in BC Hydro’s approach to saving
electricity, one that places much greater emphasis on government regulation
and rate structures to change market parameters and societal norms and
patterns that influence electricity consumption and conservation. As a new and
untested approach to saving electricity, Option 5 is subject to considerable
uncertainty regarding government, customer, and BCUC acceptance and,
ultimately, its effectiveness at generating additional cost-effective electricity
savings. Comments Section 4.2 of the 2010 Resource Options Report, included
as Appendix 3A-1 of the Draft IRP, describes five options of “Energy-Focused
Demand-Side Management Options”. Table 4-4 of the 2010 Resource Options
Report (page 4-15) presents the Codes and Standards Changes for Option 5.
Table 4-5 (page 4-16) presents the Conservation Rate Structure Changes for
Option 5. Table 4-6 (page 4-17) presents the Program Changes for Option 5.
Information Request BC Hydro is requested to: a) clarify whether the
conservation rate structures described in Table 4-5 on page 4-16 of the 2010
Resource Options Report are the same as those referred to in the quoted
passage from the EIS, and if not, describe in detail any differences; b) describe
BC Hydro’s reasons for believing that the more aggressive conservation rate
structures included in Option 5, as described in the EIS, would not be accepted
at the present time by i) government, ii) customers, and iii) the BCUC; c)

As described in the response to ab_0001-055, the difference between DSM Option 5 as
presented in the EIS and the 2010 ROR is the different base year for calculating savings. The
description of DSM Option 5 rate structures is as described in the 2010 ROR. DSM Option 5 rate
structures are different than the rate structures in DSM Option 3 and the current DSM target for
BC Hydro’s residential, commercial and industrial customers. BC Hydro customers would be
subject to energy performance and/or increased marginal pricing through DSM Option 5 rate
structures. BC Hydro describes the reasons underpinning its view that DSM Option 5 is not viable,
including acceptance issues, in Section 5.4.2.3 of the EIS. Please also see the Technical Memo:
Demand-side Management. The information requested with respect to the cost of implementing
the DSM Option 5 rate structures, and the associated energy and capacity savings of only those
rate structures, is outside the scope of the environmental assessment given that DSM Option 5 is
not a viable alternative. BC Hydro provided the overall energy and capacity savings for DSM
Option 5 in Section 5, page 5-35 of the EIS.

describe BC Hydro’s reasons for believing that the more aggressive conservation
rate structures included in Option 5 of the 2010 Resource Options Report would
not be accepted at the present time by i) government, ii) customers, and iii) the
BCUC; d) describe BC Hydro's reasons for believing that the more aggressive
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Information Request / Comment

conservation rate structures described in the 2010 Resource Options Report
would not be accepted sometime before 2031 by i) government, ii) customers,
and iii) the BCUC; e) estimate the additional energy and capacity savings that
would result from implementing the Conservation Rate Structures foreseen in
Option 5; f) indicate the cost of implementing the Conservation Rate Structures
foreseen in Option 5; and g) estimate the Unit Energy Cost and Unit Capacity
Cost of the Conservation Rate Structures foreseen in Option 5.

BC Hydro has implemented a load curtailment program targeted at shorter term
(one to three years) capacity needs in recent years, and customers have
delivered as requested. However, it is not clear how easily these can be
translated into long-term agreements that can reliably reduce peak demand
over the long-term when needed. Information Request The Proponent is
requested to: a) indicate the amount of industrial capacity under load
curtailment programs in 2012; b) indicate BC Hydro’s estimation of the
industrial load which is or will be technically suitable to participate in a load
curtailment program, in F2012, in F2021 and in F2031; c) indicate the price
offered by BC Hydro for participation in industrial load curtailment programs in
F2012; and d) indicate BC Hydro’s estimation of the industrial load that would
likely participate in load curtailment programs if the price offered were increase
by i) 10%, ii) 25%, iii) 50% and iv) 100%.

Capacity programs: This DSM option contains programs that leverage
equipment and load management systems to enable peak load reductions to
occur automatically or with intervention. Programs may involve payment for
customer equipment and a financial payment for participation in the program.
... Thus capacity-focused programs are a collection of several activities; both
demand response and load control, spread across different customer classes.
The participation rates and savings per participant are key aspects of the
uncertainty of capacity savings. Information Request BC Hydro is requested to:
a) define clearly the distinction between demand response and load control; b)
indicate separately, for demand response and load control, the prices offered by
BC Hydro in 2012 in kW-yr and, if appropriate, program costs in kW-yr; c)
indicate separately, for demand response and load control, the capacities
contracted in 2012; d) indicate separately, for demand response and load
control, its estimation of the capacities which are or will be technically suitable
to participate in such programs, in F2012, in F2021 and in F2031; e) indicate
separately, for demand response and load control, its estimation of the
capacities which would likely participate in such programs if the price offered

Triage Final Response

As described in Section 5.4.2.4 of the EIS, DSM capacity initiatives are not viable alternatives to
the Project. As a result, the information requested in items b), c) and d) is not material to the
environmental assessment.

Please see the Technical Memo: Demand-side Management for a description of the current
industrial capacity under load curtailment programs.

Capacity programs include both demand response and load control components. Demand
response activities are those which rely on a customer initiated response (or intervention), while
load control activities leverage equipment that is automated or pre-programmed.

Capacity programs are in the concept exploration phase, so BC Hydro has not yet launched
capacity programs. BC Hydro has studied the capacity savings potential, but pilot initiatives would
be required to determine the savings achieved through individual components of programs and
adjustments.

There was no capacity program offer in 2012. See the Technical Memo: Demand-side
Management in regard to BC Hydro’s experience with load curtailment programs.

Comparison to other jurisdictions is not material to the environmental assessment because
performance within one jurisdiction is not necessarily an indication of the potential within
another jurisdiction given differing demand profiles, demographics, etc. BC Hydro’s reasons for
concluding the DSM capacity initiatives are not a viable alternative to the Project are described in
Section 5.4.2.4 of the EIS.
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Information Request / Comment

were to increase by i) 10%, ii) 25%, iii) 50% and iv) 100%; and f) provide
separately, for demand response and load control, comparisons to the forecasts
used by major utilities in i) the American Northwest, and b) elsewhere in
Canada, including Ontario.

Table 5.21 Savings from Capacity DSM and Uncertainty Information Request
Provide the source document from which Table 5.21 was drawn.

BC Hydro concludes that DSM capacity options are not viable alternatives to the
Project, given the number of significant uncertainties underlying such DSM
initiatives described above. Information Request BC Hydro is requested to
clarify whether it has also concluded that a supply-and demand-side portfolio
including DSM capacity options could not constitute a viable alternative to the
proposed Project and, if so, on what basis has it reached this conclusion.

VAN

The definitions of “need for”, “purpose of” and “alternatives to”, and the
following discussions, are consistent with the Agency’s “Policy Statement —
Addressing the Need for, Purpose of, Alternatives to and Alternative Means
under the Canadian Environmental Assessment Act” (Agency Need/Alternatives
Operational Policy Statement).

Comments In its Introduction to Section 5 of the EIS and again in sub-section
5.5.1, the Proponent makes reference to the Agency’s policy statement N
concerning Alternatives. This policy statement includes both general and
specific direction concerning the conduct of the alternatives analysis in
environmental assessment. In general, the policy notes that the consideration
of "need for" the project, "purpose of" the project, "alternatives to" the project
and "alternative means" of carrying out the project will help to establish the
conditions under which significant adverse environmental effects may or may
not be justified in the circumstances, should such a determination subsequently
be required. [our emphasis] Specifically, recommendations concerning the
approach to addressing “alternatives to” a project are as follows:  "alternatives
to" a project should be established in relation to the project need and purpose
and from the perspective of the proponent; and ¢ analysis of "alternatives to" a
project should serve to validate that the preferred alternative is a reasonable
approach to meeting need and purpose and is consistent with the aims of the
Act. [our emphasis] Section 4.1 of CEAA 2012 lists nine (9) aims, the first two of

Triage Final Response

The source document from which Table 5.21 was drawn from is Chapter 5 of the May 2012 draft
2012 Integrated Resource Plan (Table 5-13).

As provided in both the quoted EIS reference and the extract set out in the comments leading to
this question, the DSM initiatives described in Section 5.4.2.4 are not viable alternatives to the
Project for the reasons stated Section 5, page 5-37, lines 11-20. Please see the Technical Memo:
Demand-side Management for a review of BC Hydro’s experience with load curtailment.

The comment suggests that the scope of the alternatives analysis be broadened in a manner that
is untenable. The scope of the assessment of the alternatives to the Project described in Section
5 meets the requirements of Section 4.2 of the EIS Guidelines and the Canadian Environmental
Assessment Agency’s Operational Policy Statement for alternatives analysis. Please see the
Technical Memo: Alternatives to the Project for additional detail. No explanation is given for how
such an analysis would be undertaken for alternatives that are not being proposed by the
Proponent. Further, given the many assessments that have been conducted without such a
hypothetical exercise, it cannot be said it is required to determine whether the Project is likely to
result in a significant adverse effect.

The consideration of the effects of the Project is provided in Volumes 2, 3, 4, and 5 of the EIS.
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Information Request / Comment

which are most relevant to the assessment of alternatives: 4. (1) The purposes
of this Act are (a) to protect the components of the environment that are within
the legislative authority of Parliament from significant adverse environmental
effects caused by a designated project; [our emphasis] (b) to ensure that
designated projects that require the exercise of a power or performance of a
duty or function by a federal authority under any Act of Parliament other than
this Act to be carried out, are considered in a careful and precautionary manner
to avoid significant adverse environmental effects; [our emphasis] All of the
above is to emphasize that the consideration of the potential significant
environmental effects of the proposed designated Project and alternatives to
the Project is central to an alternatives assessment within an environmental
assessment under CEAA 2012. It appears that the Proponent has instead used
an “environmental attributes” approach that is not consistent with Agency
policy. Information Request The Proponent is requested to: a) compare how
the portfolio containing the proposed Project and alternative portfolios protect
the components of the environment from significant adverse environmental
effects; and b) explain how the proposed Project, which is identified as the
preferred alternative, has been considered in a careful and precautionary
manner to avoid significant adverse environmental effects making reference to
the findings of the comparison carried out in part a)

4. Canadian Environmental Assessment Agency. November 2007. Addressing
“Need for”, “Purpose of”, “Alternatives to” and “Alternatives Means” under the
Canadian Environmental Assessment Act. www.ceaa-
acee.gc.ca/default.asp?lang=En&n=5C072E13-1 (accessed March 15, 2013)

Attributes are the measurement criteria by which impacts of resource
alternatives are measured. There are several reasons why BC Hydro considered a
broad set of attributes for purposes of the EIS: o ... ® As part of the IRP and
Project-related First Nations and public engagement processes, BC Hydro found
that First Nations and the public are interested in a broad set of effects beyond
financial impacts Comments The Proponent is correct in noting that First
Nations are interested in a broad set of comparative attributes. However, this
knowledge does not seem to have held much sway with the Proponent. During
the consultation on the Draft IRP, the T8FNs provided the following comments
to BC Hydro in a letter dated August 13, 2012: The attributes appear be almost
entirely biophysical in nature. For example, no attributes address matters
related to heritage, First Nation land use and rights, or agricultural lands. This is

Triage Final Response

The analysis of alternatives in Section 5 meets the requirements of Section 4.2 of the EIS
Guidelines. Environmental and economic development attributes were developed for resource
options as a way of characterizing and comparing, at a high level, different portfolios. These high-
level environmental footprints and economic development attributes are used for comparison of
resource options across provincial-scale portfolios, and act as proxies for more detailed
environmental, social, and heritage effects of potential projects. Since detailed site-specific
information is unknown for the majority of the potential sites in the database, detailed
environmental, social, and heritage attributes are not possible, appropriate, or intended to be
used, for individual site-specific resource option evaluations and comparisons. Please note that
the financial attributes are a component of the economic costs and benefits of the alternatives.
Please see the Technical Memo: Alternatives to the Project.

A regional evaluation of attributes is not relevant to the environmental assessment. The BC
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the result of the criteria for attribute selection being limited to attributes that
can be quantitatively measured. In addition, no consideration appears to have
been given to equitable distribution of adverse environmental effects of the
resource options into the future or to consideration of adverse environmental
effects already incurred. The authors argue that the selected “high-level
environmental footprints are appropriate for comparison of resource options
across provincial-scale portfolios.” (p. 3-8 [of the Draft IRP]). However, it
appears that there is sufficient information to predict with considerable
accuracy which regions of the Province are most adversely affected by which
resource options. ... Overall, the use of the attribute approach only indicates how
to minimize adverse quantifiable effects. The approach does not indicate what
needs to be protected in the Province or within regions of the Province. As
indicated above, the outcome of this kind of approach is incremental and
continual environmental degradation. Looked at another way, the use of
attributes to compare alternatives is relativistic, and tells us which resource
options or portfolios are better than others — it does not tell us whether any of
them are good enough to meet the requirements of sustainability. To
summarize, the approach to multi-attribute comparison used in the draft IRP
and brought forward into the EIS suffers from many shortcomings: §§ there are
no attributes addressing heritage, social, First Nation land use, agricultural or
other VCs used to assess the proposed Project in the EIS; §§ there are few
attributes to address the VCs proposed by the T8FNs in the T8FNs Community
Assessment Baseline Profile; §§ issues of equity —a central component of
sustainability — including between local and Provincial residents, current and
future generations, and Aboriginal and non-Aboriginal people are not addressed
in the comparative analysis; and §§ there is no consideration of limits or
thresholds for determining whether any of the alternative portfolios meet the
requirements of sustainability. We note that S.4.2 of the EIS Guidelines requires
the Proponent to: Develop criteria to identify the major environmental,
economic and technical costs and benefits of the alternatives To these criteria,
the Proponent has seen fit to add a “financial” criterion, which is a useful
addition and also confirms that the three criteria in S.4.2 were not intended to
be exhaustive, but that other criteria could be included by considering the
broader context, including the EIS Guidelines, the requirements of the CEAA
2012 and the BCEAA, and obligations to consultation and accommodation of
Aboriginal peoples. As noted later in S.4.2 of the EIS Guidelines: This analysis
must be done to a level of detail which is sufficient to compare the proposed
project with its alternatives. The approach used by the Proponent does not

Triage Final Response

Hydro system is an integrated system that serves load throughout BC Hydro’s service area, with
the exception of isolated non-integrated areas, and provides benefits to all BC Hydro customers.
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achieve this objective. Information Request The Proponent is requested to: a)
develop a comprehensive set of attributes to an appropriate level of detail to
allow comparison of the proposed Project (or portfolios containing the
proposed Project) with alternatives to the proposed Project (or alternative
portfolios excluding the proposed Project); b) give consideration to the
following in the set of attributes developed in part a), explaining in each
instance how the proposed attribute was accepted or rejected: §§ the VCs
identified in the EIS, including (intangible and tangible) heritage resources and
First Nations land use, rights and interests; §§ the VCs idenfitied by the T8FNs
(in the T8FNs Community Assessment Baseline Profile); §§ ecosystem resilience
and current stresses; §§ equitable distribution of adverse and beneficial effects
(i.e. between generations, regions of the Province, Aboriginal and non-
Aboriginal peoples, etc. §§ financial, including inter-generational financial
benefits and risks; §§ technical considerations, including system adaptability
and reliability; and §§ establishment of a culture of conservation and efficiency.

Table 5.23 Generation Reliability Assumptions and Methods Comments The
table indicates that the ELCC of onshore and offshore wind is equal to 24% of
installed capacity. Information Request BC Hydro is requested to: a) provide a
detailed explanation, including underlying data, methodology and specific
calculations, of the value used of 24% of installed capacity; and b) clarify
whether historical data concerning the coincidence of wind production and
system peak in British Columbia were used in determining this value and, if so,
explain in detail how they were used and, if not, why not.

As described below in Section 5.5.2, run-of-river and wind resources provide very
little dependable capacity. For example, run-of-river and wind resources made
up virtually all of the 25 EPAs awarded pursuant to BC Hydro’s most recent
power acquisition process, the Clean Power Call. While these resources are to
provide over 3,000 GWh/year of firm energy, they only provide 9 MW of
dependable capacity. Information Request BC Hydro is requested to provide the

Triage Final Response

ELCC, the Effective Load Carrying Capability, is the maximum peak load that a system of
generating units can supply such that the loss of load expectation will be no greater than one day
in ten years. Typically, the ELCC calculation uses the dependable capacity rating and forced
outage rates of various generators to establish the likelihood that the system can meet peak load
on each day. Using this method for calculating the contribution of wind results in a very low
capacity contribution. As an alternative method to assess what wind resources might be able to
contribute, BC Hydro and other utilities have calculated the ELCC contribution from wind by
combining the availability of wind resources with the forced outage rates and assessing how
much wind may add to the overall system. By combining wind resources with a large and reliable
system the analysis indicated the 24% result. The more wind that is added, the less it will
contribute as the overall system becomes less reliable.

This wind ELCC analysis is based upon the limited wind resource data that BC Hydro has either
collected itself or obtained from IPPs and assumes that the wind resource is completely
independent of the timing of load requirements and the availability of any other generation.

Please also see the response to ab_0001_048.

BC Hydro’s system peak demand typically occurs in the 4-month period from November to
February between the hours of 6 am to 10 pm. In its long-term planning, BC Hydro requires an
hourly firm commitment during this period for an IPP project to be considered to provide
dependable capacity.

In the Clean Power Call, hourly firm commitments were sought for sub-periods in each month:
off-peak (10 pm — 6 am); peak (6 am —4 pm and 8 pm — 10 pm); and super peak (4 pm — 8 pm).
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Information Request / Comment

data and calculations underlying the statement that “While these resources are
to provide over 3,000 GWh/year of firm energy, they only provide 9 MW of
dependable capacity.”

Table 5.26 Summary of Run-of-River Potential Comments Technical and financial
results concerning run-of-river potential are presented in the 2010 Resource
Options Report, S.5.2.7.3, and in the Draft IRP, S.3.4.1.6. Supply curves per
region are presented in both documents. Information Request The Proponent is
requested to: a) explain the differences between the data presented here and
those found in the 2010 Resource Options Report, Table 5-8, p. 5-49; b) present
a cumulative supply curve (for all regions combined); c) provide the input data
and calculations used to generate the upper and lower UEC values for each line
of the table (range from $82-$600/MWh); and d) explain the factors that would
determine whether the costs of a given project would fall at the low or high end
of the range.

Figure 5.6 Sample wind generation during freshet period (June 2011) Figure 5.7
Sample wind generation during wintertime (January 2012) Wind generation
resources can have highly variable output over a time frame of minutes, hours,
and days. Figures 5.6 and 5.7 show a sample wind resource generation profile
over a sample eight-day period in June 2011 and January 2012, respectively.
Information Request BC Hydro is requested to: a) provide the source of the
data presented in Figure 5.6 and Figure 5.7; b) if the data presented in Figure
5.6 and Figure 5.7 are actual production data from one or more operating wind
farms, identify these wind farms, indicating the size and the degree of
geographic diversity they contain (if any); c) if the data presented in Figure 5.6
and Figure 5.7 consist of simulation data, provide the underlying data and
describe in detail its source, as well as the simulation methodology and
calculations used; d) present graphs showing the estimated production during
the months of June 2011 and January 2012 of the wind fleet used in the Clean
Generation and Clean and Thermal Generation portfolios, assuming substantial
geographical diversity; and e) present historical wind data, produced by the
same method as Figure 5.6 and Figure 5.7, for the months of January and June,
in order to put the data presented into context.

Due to this variability and the difficulty of accurately forecasting wind energy
output, wind resources that are acquired by BC Hydro will result in new
operating requirements and procedures. While BC Hydro has a large, flexible
hydroelectric-based generation system that can manage this variability, the
total system flexibility is limited. As a result, there are costs associated with

Triage Final Response

Consistent with the winter peak period defined above and the minimum hourly firm commitment
during that period, only one of the accepted 2010 Clean Power Call projects provides dependable
capacity, and the amount of this capacity is about 9 MW.

Please see the Technical Memo: Alternatives to the Project for a description of the differences
between the 2010 Resource Options Report and the EIS, as well as the requested supply curve.

The factors that would determine whether the costs of a given project would fall at the low or
high end of the range are:

e Underlying hydrologic data used in the resource potential assessment;
e Distance to the existing transmission infrastructure;

* Distance to the existing road infrastructure;

* Remoteness of the construction location;

e Terrain of the construction location.

The data presented in Section 5, Figure 5.6 and Figure 5.7, are actual production data from one of
the operating wind farms in BC.

Production data from independent power producers are confidential because the data are
commercially sensitive. The wind production data in Figures 5.6 and 5.7 were presented in such a
way to make the wind project unidentifiable.

As described in the Technical Memo on Alternatives to the Project, almost all wind projects in the
Clean Generation and Clean and Thermal Generation portfolios are located in the Peace Region;
as such, there is minimal geographical diversity in the wind production modelled in the portfolios.

BC Hydro does not understand the question posed in part e.

As described in Section 7.4.3.1, a preliminary analysis has been completed to determine the
maximum amount of wind power that can be integrated into the BC Hydro system without
impacting the reliability and security of the system. The analysis assumes that only dispatchable
generation from automatic generation control (AGC) plants can be used to manage wind
variability and ramps and that there are no restrictions on being able to export power to the US
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managing wind variability that need to be recognized. Information Request The
Proponent is requested to: a) indicate, on a quantitative basis, the limits to the
flexibility of BC Hydro’s large, flexible hydroelectric-based generation system for
managing the variability of wind power output; b) specify the costs incurred by
BC Hydro in 2012 to manage this variability; and c) estimate these costs in the
event that wind outputs were to grow by i) 25%, ii) 50%, iii) 100% or iv) 200%.

Triage Final Response

either for transmission availability or market adequacy reasons. The analysis is based on actual
hourly system operations data for the period October 2007 to September 2008 including load,
generation, max/min generation limits, outages and tie line schedules. Actual wind data are not
used in this analysis, but instead the assumption is made that the intra-hour wind power
fluctuations may range from minimum to maximum output (worst case scenario) and that the
dispatchable resources have to be able to respond to these fluctuations. The analysis shows the
BC Hydro system to be most constrained during the freshet period, when the available
dispatchable AGC generation drops to approximately 3,000 MW. Hence, 3,000 MW has been
assumed as the wind integration limit for the existing BC Hydro system.

Since the analysis is based on historical data, it does not include the more recent addition of
Revelstoke Unit 5 which would likely increase the available dispatchable AGC. However, the
analysis also does not include any limits on the transmission interties with the US and Alberta, or
the impacts of wind penetration level on market depth or electricity prices. It is expected that the
inclusion of the existing intertie limits in the analysis would lower the 3,000 MW wind integration
limit, or require wind curtailment at certain periods. The wind integration limit will be updated as
further studies are completed and BC Hydro’s experience with integrating wind energy continues
to evolve.

As described in Section 7.4.3.1, additional analysis has been completed to determine the amount
that the Project could increase the maximum amount of wind power that can be integrated into
the BC Hydro system without affecting the reliability and security of the system. The results of
the analysis show that the wind integration limit could increase up to 900 MW with the addition
of the Project.

Based on system modelling studies, BC Hydro assumes a wind integration cost of $10/MWh. This
cost is added to wind UECs in planning studies and acquisition processes to recognize the cost of
managing wind variability and to place all resource options on equal footing. Once wind projects
become operational, the cost of managing the associated variability is internalized.

In 2011, BC Hydro completed a detailed wind integration study. This study considered 12 wind
integration scenarios, consisting of:

e Two study years, F2011and F2021, representing different load and system generation
configurations.

¢ Two wind diversity levels: Economic Dispatch and High Diversity. For the Economic Dispatch
case, wind farms are ranked and chosen according to their estimated cost. As the lowest cost
wind resources generally come from the Peace River region, this case also represents low wind
diversification. In the High Diversity case, wind farms are chosen equally from all regions in B.C.
e Three wind penetration levels: 15 per cent, 25 per cent, and 35 per cent corresponding to
1,500MW, 2,500MW and 3,500MW of wind respectively. The wind penetration level is defined as
the percentage of installed wind capacity to peak load.
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Information Request / Comment

Adding wind resources will require the carrying of appropriate additional
reserves to compensate for sudden fluctuations in wind power in three different
planning horizons: 1) regulation (minute to minute), 2) load following (minutes
to hours), and (3) unit commitments/scheduling (hours to days). BC Hydro
estimates that the wind integration cost is about $10/MWh generated. This
total wind integration cost estimate is slightly higher than that used by
Manitoba Hydro, but is comparable to the total wind integration cost estimates
proposed by Hydro Quebec, the U.S. Pacific Northwest electric utility PacifiCorp,
and the Bonneville Power Administration. Information Request Provide
breakdowns of the wind integration costs cited from Hydro-Quebec, PacifiCorp
and BPA, indicating which of the cost elements are relevant to BC Hydro.

Table 5.27 Summary of Onshore Wind Potential Comments Technical and
financial results concerning onshore wind potential are presented in the 2010
Resource Options Report, section 5.2.4, and in the Draft IRP, s. 3.4.1.4. Supply
curves per region are presented in both documents. Information Request The
Proponent is requested to: a) explain the differences between the data
presented here and those found in the 2010 Resource Options Report, Table 5-

Triage Final Response

The total wind integration costs for the twelve scenarios are shown below in S/MWh for two
study years — F2011 and F2021.

* Economic dispatch scenario, 15% wind penetration: $10.79 (F2011), $12.75 (F2021)
* High diversity scenario, 15% wind penetration: $5.39 (F2011), $6.02 (F2021)
* Economic dispatch scenario, 25% wind penetration: $15.63 (F2011), $19.44 (F2021)
* High diversity scenario, 25% wind penetration: $6.35 (F2011), $7.26 (F2021)
* Economic dispatch scenario, 35% wind penetration: $13.57 (F2011), $16.54 (F2021)
* High diversity scenario, 35% wind penetration: $7.64 (F2011), $8.52 (F2021)

Due to differences in cost component assumptions and study parameters, it is difficult to draw
exact comparisons between different jurisdictional studies. However, at a high level, the wind
integration cost of $10/MWh used by BC Hydro is within the range of costs which have been
considered by other jurisdictions.

BC Hydro’s total wind integration cost of $10/MWh is similar to the transmission integration and
wind balancing integration fee of $9/MWh originally proposed by Hydro-Quebec Production in
2004. Hydro-Quebec Production subsequently reduced the fee to $5/MWh after receiving
considerable negative feedback from the wind industry regarding the high cost.

Bonneville Power Administration, in its 2010 Rate Case, proposed a total cost of $1.29/kW per
month for regulating, following and imbalance reserves. Assuming a capacity factor of 30%, this
translates to an operating reserve cost of $5.89/MWh. In the BC Hydro Wind Integration Study
Phase Il, the operating reserve costs varied between $3.24/MWh to $7.68/MWh, depending on
study year, diversification scenario, and wind penetration level.

In its 2008 Wind Integration Study, PacifiCorp estimated its total wind integration costs to range
between $9.95/MWh and $11.85/MWh, depending on the cost of CO2. This is again similar to
the $10/MWh assumed by BC Hydro.

BC Hydro notes that PacifiCorp has recently dropped their integration tariff to reflect market
surpluses, but this may be a short term phenomena and not be reflective of longer term price
decreases. BC Hydro will continue to monitor and review wind integration practices and studies
from other jurisdictions.

The 2010 ROR was the source report for the identification of alternatives to the Project. Source
information for the 2010 ROR is described in Section 5.4.1.1 of the EIS.

This EIS supplants information presented in the 2010 Resource Options Report. For additional
information, including a summary of the differences between the EIS and 2010 Resource Options
Report (2010 ROR), please see the Technical Memo: Alternatives to the Project.
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5, p. 5-28, and in the Draft IRP, Table 3-10, page 3-32; b) present a cumulative
supply curve (for all regions combined); c) provide the input data and
calculations used to generate the upper and lower UEC values for each line of
the table (range from $96-5332/MWh); d) explain the factors that would
determine whether the costs of a given project would fall at the low or high end
of the range; and e) provide the average wind speed of the underlying resource
in each line of Table 5.27.

As noted above in Section 5.4.1.2, the 2010 Resource Options Report wind UECs
have been revised (lowered) to take into account the changes in turbine
efficiencies and wind turbine prices that have occurred over the past three years.
Comments The Unit Energy Costs shown in Table 5.27 are in many cases higher
than those found in the 2010 Resource Options Report, Table 5-5, p. 5-28.
Information Request BC Hydro is asked to explain all differences between Table
5.27 of the EIS and Table 5-5 of the 2010 Resource Options Report.

As noted above in Section 5.4.1.2, the 2010 Resource Options Report wind UECs
have been revised (lowered) to take into account the changes in turbine
efficiencies and wind turbine prices that have occurred over the past three years.
Comments The Unit Energy Costs shown in Table 5.28 are in many cases higher
than those found in the 2010 Resource Options Report, Table 5-6, p. 5-32.
Information Request Explain all differences between Table 5.28 of the EIS and
Table 5-6 of the 2010 Resource Options Report.

Table 5.28 Summary of Offshore Wind Potential Technical and financial results
concerning off-shore wind potential are presented in the 2010 Resource
Options Report, section 5.2.5, and in the Draft IRP, s. 3.4.1.5. Supply curves per
region are presented in both documents. Information Request The Proponent is

Triage Final Response

Please see Figure 5.4 of the EIS for the cumulative supply curve for onshore wind resources.

The factors determining whether the costs of a given on-shore wind project fall at the low or high
end of the range are:

¢ Wind resource potential, and

e Remoteness of project (road and transmission costs).

Mean wind speeds (at 80 m) for onshore wind projects by transmission region are provided
below.

Annual wind speed by transmission region:
e Peace River: 6.4—-9.9 m/s

e North Coast: 6.9 —7.2 m/s

e Central Interior: 6.3 -7.2 m/s

e Kelly/Nicola: 6.4 - 7.7 m/s

* Revelstoke: 6.4 — 7.3 m/s

¢ Vancouver Island: 6.3 — 8.2 m/s

e Lower Mainland: 7.2 m/s

e Selkirk: 6.4 — 6.9 m/s

e East Kootenay: 6.5—-6.7 m/s

Please see the Technical Memo: Alternatives to the Project for a summary of the differences
between the EIS and 2010 Resource Options Report (2010 ROR).

Please see the Technical Memo: Alternatives to the Project for a summary of the differences
between the EIS and 2010 Resource Options Report (2010 ROR).

Please see the Technical Memo: Alternatives to the Project for a description of the differences
between the 2010 Resource Options Report and the EIS, as well as the requested supply curve.

The factors determining whether the costs of a given off-shore wind project fall at the low or high
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requested to: a) explain the differences between the data presented here and
those found in the 2010 Resource Options Report, Table 5-6, p. 5-32, and in the
Draft IRP, Table 3-11, page 3-33; b) present a cumulative supply curve (for all
regions combined); c) provide the input data and calculations used to generate
the upper and lower UEC values for each line of the table (range from $190-
734/MWh); and d) explain the factors that would determine whether the costs
of a given project would fall at the low or high end of the range.

Table 5.29 Summary of Wood-Based Biomass Potential Comments Technical
and financial results concerning wood-based biomass potential are presented in
the 2010 Resource Options Report, section 5.2.1, and in the Draft IRP, s. 3.4.1.1.
Supply curves per region are presented in both documents. Information
Request The Proponent is requested to: a) explain the differences between the
data presented here and those found in the 2010 Resource Options Report and
in the Draft IRP; b) present a cumulative supply curve (for all regions combined);
c) provide the input data and calculations used to generate the upper and lower
UEC values for each line of the table; and d) explain the factors that would
determine whether the costs of a given project would fall at the low or high end
of the range.

Table 5.30 Summary of MSW Biomass Potential Comments Technical and
financial results concerning MSW biomass potential are presented in the 2010
Resource Options Report, section 5.2.3, and in the Draft IRP, s. 3.4.1.3. Supply
curves per region are presented in both documents. Information Request BC
Hydro is requested to: a) explain the differences between the data presented
here and those found in the 2010 Resource Options Report and in the Draft IRP;
b) present a cumulative supply curve (for all regions combined); c) provide the
input data and calculations used to generate the upper and lower UEC values
for each line of the table; and d) explain the factors that would determine
whether the costs of a given project would fall at the low or high end of the
range.

Table 5.31 Summary of Biogas Potential Comments Technical and financial
results concerning biogas potential are presented in the 2010 Resource Options
Report, section 5.2.2, and in the Draft IRP, section 3.4.1.2. Supply curves per
region are presented in both documents. Information Request BC Hydro is
asked to: a) explain the differences between the data presented here and those
found in the 2010 Resource Options Report and in the Draft IRP; b) present a
cumulative supply curve (for all regions combined); c) provide the input data
and calculations used to generate the upper and lower UEC values for each line

Triage Final Response

end of the range include:

¢ Wind resource potential;

e Water depth, as project costs are assumed to be a function of water depth. This is described in
Section 5.2.5.2 of the 2010 Resource Options Report; and

e Remoteness of project (transmission and access costs).

Please see the Technical Memo: Alternatives to the Project for a description of the differences
between the 2010 Resource Options Report and the EIS, as well as the requested supply curve.

The key factors that would affect the cost of wood based biomass energy projects include
distance from the fuel source, the price of fuel supply which varies by types and by region, and
the size of the project.

Please see the Technical Memo: Alternatives to the Project for a description of the differences
between the 2010 Resource Options Report and the EIS, as well as the requested supply curve.
The factors determining whether the costs of a given MSW project fall at the low or high end of
the range are

* Project size, as both capital and O&M costs are modelled as functions of plant size; and

¢ Tipping fee (cost for lumber), as a function of region.

Please see the Technical Memo: Alternatives to the Project.

Note that biogas was not a resource included in the portfolio analysis in Section 5.5 of the EIS for
reasons set out in Section 5.5.2.6. Please also refer to the response to ab_0001-107. As a result,
BC Hydro has not provided a cumulative supply curve for biogas.

There is a wide range of variability in the cost of biogas projects due to variations in site
locations, site configurations and gas production ranges. Biogas projects with existing
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Information Request / Comment

of the table; and d) explain the factors that would determine whether the costs
of a given project would fall at the low or high end of the range.

Biogas is not included in the portfolio analysis in Section 5.5.4 because there has
been only one biogas project with a small volume of energy bid into a 2003 BC
Hydro power acquisition process, resulting in two EPAs. Information Request
Explain in detail why, in BC Hydro’s view, the fact that only one biogas project
with a small volume of energy was bid into a 2003 BC Hydro power acquisition
process means that biogas should not be considered in a portfolio analysis for
the period 2012-2031.

Only conventional hydrothermal resources using flash or binary technologies are
considered within BC Hydro’s resource option assessment. There may be
potentially significant unconventional resources that could increase the
potential geothermal resource base of B.C., including hot dry rock or low
temperature hydrothermal resources in the sedimentary basin. Information
Request The Proponent is asked to explain in detail the reasons for excluding
unconventional geothermal resources from its resource assessment.

Table 5.32 Summary of Geothermal Potential Comments Technical and financial
results concerning geothermal potential are presented in the 2010 Resource
Options Report, S.5.2.6, and in the Draft IRP, S.3.4.1.8. Supply curves per region
are presented in both documents. Information Request BC Hydro is requested
to: a) explain the differences between the data presented here and those found
in the 2010 Resource Options Report and in the Draft IRP; b) present a
cumulative supply curve (for all regions combined); c) provide the input data
and calculations used to generate the upper and lower UEC values for each line
of the table; and d) explain the factors that would determine whether the costs
of a given project would fall at the low or high end of the range.

Despite its relatively low cost (an unadjusted UEC of S88/MWh in SF2013),
geothermal resource developers have never bid into BC Hydro’s power
acquisition processes. From the 2010 Resource Options Report, BC Hydro
understands that there are some challenges with geothermal development in
B.C. related to the risk/reward of making a significant upfront capital
investment at the early exploration and initial production drilling stages.

Triage Final Response

capture/flare systems generally have lower costs than those without. Biogas projects with
microturbine equipment generally have higher costs than those with internal combustion
turbines. Please see Chapter 5 of the 2010 Resource Options Report for more details.

The energy and capacity potential identified for biogas is small, totally only 134 GWh of firm
energy and 16 MW of dependable generating capacity across the Province. The biogas potential,
if included in the Section 5.5 EIS portfolio analysis, would not have material impact to the
analysis.

Unconventional geothermal resources are a developing technology that are not readily available,
face the same constraints as conventional geothermal development in terms of proving out the
energy source, and are expected to be more expensive than conventional technologies. See the
Technical Memo: Alternatives to the Project.

e The Hot Dry Rock (HDR) resource was excluded because the enhanced geothermal system (EGS)
required to tap into this resource was currently in the early phases of development with only a
largely speculative timeline for its technical viability.

¢ The co-produced fluids resource was excluded because the presence of geo-pressured fluid
resource is currently unknown in B.C.

Please see the Technical Memo: Alternatives to the Project.

Note that geothermal was not a resource in the portfolio analysis in Section 5.5 of the EIS for the
reasons set out in Section 5.5.27. As a result, BC Hydro has not provided a cumulative supply
curve for geothermal.

The factors that would determine whether the costs of a given project would fall at the low or
high end of the range are the number of wells that would be needed to confirm and develop the
resource (if at all successful), whether the site has sufficient temperature to use flash vs. binary
technology, and remoteness (proximity to the existing transmission infrastructure).

BC Hydro has been previously involved in the exploration and development of the South Meager
Creek geothermal resource dating to the 1970s and 1980s. BC Hydro is not currently considering
any new direct investment in further exploration activities.

BC Hydro is currently providing financial support to the B.C. Ministry of Energy, Mines and
Natural Gas for creation of a geothermal expert position whose 2-year workplan includes:
e Refining the Geothermal Resources Map of British Columbia, working with Geological Survey of
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Comments It is not unusual for utilities and governments to undertake or
contract studies, field investigations or other activities designed to encourage
the development of a new energy industry. In the case of run-of-river
hydroelectric development, these activities included, among many other
initiatives: §§ Development of a “Handbook for Developing Micro Hydro in
British Columbia” (BC Hydro); §§ Creation of an “Inventory of Undeveloped
Opportunities at Potential Micro Hydro Sites in British Columbia (BC Hydro); §§
Maintenance of a network of climate and hydrometric stations (Environment
Canada); §§ Creation of geological mapping (Natural Resources Canada); and §§
Creation of topographical mapping (BC Ministry of Forests). Information
Request BC Hydro is requested to: a) clarify whether it has considered investing
in an initial exploration of potential geothermal sites within the Province as part
of an effort to overcome the “significant upfront capital investment costs” in
order to identify an inventory of sites for development by the geothermal
industry; and b) describe specific steps taken in the past decade by the utility
and, to the extent known by BC Hydro, by others to support the development of
a geothermal electricity industry in British Columbia.

Because there is future natural gas price uncertainty, BC Hydro does not rely on
a single natural gas price forecast. Rather, BC Hydro uses a scenario-based
approach employing a range of future natural gas prices developed by Ventyx.
The mid Ventyx forecast for natural gas at the Sumas, B.C., hub price is between
about $3 per gigajoule (GJ) to S7/GJ (SF2013) over the next 30 years and is used
in the portfolio analysis in Section 5.5.4. Information Request Provide, in Excel
format, the year-by-year gas price forecast for each gas price scenario used in
the portfolio analysis.

Triage Final Response

Canada and other researchers to develop a better quality updated digital product;

e Publishing and updating geothermal activities maps and land sale results;

¢ In advance of future land sales compiling available digital data for distribution for industry
evaluation of tenure available;

e Publishing geothermal resource potential map of Northeast British Columbia;

* Developing resource estimate of Geothermal Energy in Northeastern British Columbia;

e Compiling historical data sets relevant to geothermal exploration for digital delivery via the
web.

BC Hydro is also currently co-sponsoring with Geoscience BC the development of a BC
geothermal favourability map that will help identify an inventory of sites for development by the
geothermal industry.

BC Hydro uses a scenario approach in the development of its IRP. For the EIS, BC Hydro based
the analysis on the mid-gas price forecast, which is closer to the low gas price forecast than the
high gas price forecast. Below is this year by year gas forecast as used in the portfolio analysis in
F2013 Canadian dollars/GJ.

Sumas Gas forecast (Calendar Average Real F2013 CAD/G))
2014 3.60
2015 3.66
2016 3.77
2017 3.91
2018 3.99
2019 4.10
2020 4.14
2021 4.25
2022 4.39
2023 451
2024 4.72
2025 4.82
2026 4.94
2027 5.00
2028 5.04
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The financial risks associated with GHG regulatory actions — the market price for
GHG offsets — turns on the flexibility of compliance mechanisms. For example, is
there flexibility to offset GHG emissions outside the Province of British
Columbia? While the B.C. Greenhouse Gas Reduction (Cap and Trade) Act (S.B.C.
2008, c.32) contemplates such flexibility through eventual linkage of a B.C.-
based cap-and-trade system (the B.C. cap-and-trade system would come into
force by issue of a government regulation, which is currently in the consultation
stage) to other systems, to date there is no western regional or continent-wide
GHG cap-andtrade system. A GHG market confined to B.C. is likely to be more
costly than a larger market. Information Request The Proponent is requested
to: a) clarify whether it views the Western Climate Initiative (WCl) as a regional
GHG cap-and-trade system; b) describe the relationship, if any, between British
Columbia and the WCI; and c) clarify whether full participation in the WCl would
permit participation in a larger GHG market.

BC Hydro adopted a scenario approach to the impact of GHG offset price
variability based on Ventyx’s GHG price forecast. The GHG price forecasts
provide a wide range of possible future GHG offset prices that capture a range of
economic and policy scenarios. The low GHG price is the carbon tax at
S$30/metric tonne of CO2e, and is used in the portfolio analysis in Section 5.5.4.
The high GHG price is about 5173/metric tonne of CO2e (SF2013, levelized
between 2022 and 2046) and is reflected in the upper financial attribute values

Triage Final Response

2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044

5.06
5.09
5.17
5.29
5.43
5.58
5.73
5.83
5.89
5.95
6.01
6.07
6.13
6.19
6.25
6.32

Yes, in theory the Western Climate Initiative (WCI) could be considered a regional greenhouse
(GHG) cap-and-trade system. However, all the original western U.S. state founding members
other than California have decided not to implement GHG cap-and-trade at this time. BC Hydro
monitors developments regarding the WCI, the Regional Greenhouse Gas Initiative, California
and other jurisdictions that may adopt or implement GHG cap-and-trade, such as Quebec.

BC Hydro uses a scenario approach in the development of its IRP. The carbon costs and GHG
offset prices as used in the EIS are at the lower end of the spectrum of what might be seen given
the abundant shale gas and slow movement on managing carbon emissions. To the extent that
carbon and GHG costs had been higher, the costs of the Clean + Thermal portfolios would have
increased relative to the Clean and Site C portfolios.

The carbon dioxide equivalent (CO2e) price of $30 per metric tonne is the BC Carbon tax. The
CO2e price of $173 per metric tonne is the levelized price of the GHG price in Market Scenario D
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page(s) 5-57 ;
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Comment 1-
100.
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page(s) 5-57 ;
line(s) 15
EISG S.4.2
Comment 1-
101.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

for CCGTs (UEC, Table 5.34) and SCGTs (UCC, Table 5.35). Information Request
BC Hydro is asked to: a) explain in detail how the values of $30 and $173 per
metric tonne of CO2e for low and high prices were obtained, and what
hypotheses underlie each; and b) explain in detail how these scenarios were
used to project resource costs for natural gas-fired generation.

Table 5.34 Summary of CCGT and Small Cogen Gas-Fired Generation Potential
Comments Technical and financial results concerning CCGT and small cogen gas-
fired generation potential are presented in the 2010 Resource Options Report,
S.5.2.11, and in the Draft IRP, S.3.4.1.9. Information Request BC Hydro is
requested to: a) explain the differences between the data presented here and
those found in the 2010 Resource Options Report and in the Draft IRP; b)
provide the input data and calculations used to generate the upper and lower
UEC values for each line of the table; and c) explain the factors that would
determine whether the costs of a given project would fall at the low or high end
of the range.

Table 5.35 Summary of SCGT Potential Comments Technical and financial results
concerning SCGT potential are presented in the 2010 Resource Options Report,
section 5.2.11, and in the Draft IRP, s. 3.4.2.2. Information Request The
Proponent is requested to: a) explain the differences between the data
presented here and those found in the 2010 Resource Options Report and in
the Draft IRP; b) provide the input data and calculations used to generate the
upper and lower UEC values for each line of the table; c) explain the factors that
would determine whether the costs of a given project would fall at the low or
high end of the range; d) explain why the option of a 100 MW SCGT on
Vancouver Island, included in the ROR and the draft IRP, was excluded from the
EIS; e) explain why the unit capacity cost of 100 MW SCGT in Kelly-Nicola
increased from 70$ (2011$) in the draft IRP to $89-121 (2013S) in the EIS; and f)
provide the capital cost per MW.

Table 5.35 Summary of SCGT Potential Notes: UCCs for SCGTs are based on an
18% capacity factor and include associated fuel and GHG costs Information
Request BC Hydro is asked to explain and justify the choice of an 18% capacity
factor for capacity resources.

Triage Final Response

as described in Chapter 4 of the draft IRP. These CO2e prices were used to give a range of UEC
and UCC prices in Table 5.34 and 5.35. Note that the Section 5.5 EIS portfolio analysis used the
lower $30/tonne B.C. carbon tax-based GHG cost.

Please see the Technical Memo: Alternatives to the Project.

The factors that would determine whether the costs of a given project would fall at the low or
high end of the range are fuel price and GHG cost.

* Note that the Section 5.5 portfolio analysis for clean and thermal is based on the mid gas price
forecast and low end $30/tonne GHG cost. Please see the response to ab_0001-113.

¢ The UECs in Table 5.34 of the EIS reflect the $30/tonne to $173/tonne GHG cost range.

Please see the Technical Memo: Alternatives to the Project.

The factors that would determine whether the costs of a given project would fall at the low or
high end of the range are fuel price and GHG cost.

* Note that the Section 5.5 portfolio analysis for clean and thermal is based on the mid gas price
forecast and low end $30/tonne GHG cost. Please see the response to ab_0001-113.
» The UECs in Table 5.34 reflect the $30/tonne to $173/tonne GHG cost range.

The 100 MW SCGT on Vancouver Island is significantly higher in cost compared to a 100 MW
SCGT located at Kelly Nicola. This is primarily due to the cost of contracting for firm gas
transportation costs to a gas-fired generator on Vancouver Island.

The direct capital cost per MW is approximately F2013$ 830,000.

BC Hydro’s load is at its highest during the four month period from November through February,
between 6 am to 10 pm during weekdays and Saturday. A capacity resource should at a minimum
be capable of meeting BC Hydro’s load during this peak load period. A generator running at full
capacity during this time period would have a capacity factor of 18%.

While resources such as gas-fired generation can run uninterrupted during this time period,
Pumped Storage facilities with daily storage would not be able to do the same due to the need to
pump and recharge the upper reservoir. BC Hydro assumed a similar 18% capacity factor both to
make the resources comparable. In addition, it would be expected that the pumped storage
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Comment 1-
102.
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; page(s) 5-60 ;
line(s) 9

EISG S.4.2
Comment 1-
103.

V.1,S.5.5.3.1;
page(s) 5-61 ;
line(s) 16-17

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

There are no commercial pumped storage facilities in B.C., and only one pumped
storage facility operating in Canada, which was permitted in the 1950s. Table
4.2 Earthfill Dams Built on Bedrock Similar to Site C Comments The Proponent’s
comments seem to imply that the lack of pumped storage facilities in Canada
may be a reason to discount this capacity alternative. It is important to note
that Table 4.2, a list of shale foundation dams provided in support of the
proposed Project also contains only a single dam in Canada, constructed in
1967. Interestingly, the first dam listed in Table 4.2, the Bath County Upper
Dam, is a pumped storage facility. The number and total installed capacity of
large-scale pumped storage facilities throughout the world > vastly exceeds the
number and installed capacity of shale foundation facilities. Information
Request BC Hydro is requested to: a) confirm that the location of the pumped
storage facility operating in Canada is at the Sir Adam Beck Il Generating
Station; and b) describe other pumped storage projects that are under study in
Canada, including an overview of the projects currently in the planning or
review stage, indicating i) the project stage of each, and ii) the expected capital
costs and unit capacity costs.

5.
www.eia.gov/cfapps/ipdbproject/iedindex3.cfm?tid=2&pid=82&aid=7&cid=ww,
&syid=2004&eyid=2010&unit=MK

Table 5.37 Summary of Pumped Storage Potential Comments Technical and
financial results concerning pumped storage potential are presented in the 2010
Resource Options Report, section 5.2.10, and in the Draft IRP, s. 3.4.2.1.
Information Request BC Hydro is requested to: a) explain the dramatic
increases in costs in the EIS, compared to those found in the draft IRP; b)
provide the input data and calculations used to generate the upper and lower
UEC values for each line of the table; c) explain the factors that would
determine whether the costs of a given project would fall at the low or high end
of the range; and d) provide the capital cost for each entry in S/MW.

In general, portfolios were created in this analysis for the planning period from
F2015 to F2041. Each portfolio contains BC Hydro’s current DSM target.
Information Request The Proponent is requested to: a) explain in detail the

Triage Final Response

could operate at other times of the year.

It is confirmed that the Sir Adam Beck Il Generating Station is the only pumped storage facility
known to be operating in Canada.

Note that the Sir Adam Beck Il Generating Station in Ontario: (1) has a nameplate capacity of 174
MW, which is smaller than the Pumped Storage resources that would be required to meet the
need identified in Section 5.2 of the EIS. In the Clean Generation portfolios, the Pumped Storage
resource is 1,000 MW; in the Clean + Thermal portfolios, the Pumped Storage resource is 500
MW); and (2) was constructed prior to 1958. BC Hydro notes that Pumped Storage technology is
mature and available, but that the permitting of upper and lower reservoirs is untested and could
be time consuming.

BC Hydro has not conducted a review of Pumped Storage projects in Canada in the development
process given that BC Hydro commissioned studies to identify Pumped Storage potential in the
Lower Mainland, Vancouver Island, and North Coast regions of B.C., as well as at BC Hydro’s Mica
generating station. Refer to Section 5.4.1.1 of the EIS for a list of the three pumped storage
studies. The studies conducted by third party consultants describe expected costs and
development timelines of the potential Pumped Storage sites. BC Hydro notes that there is
currently no pumped storage proposal in the B.C. Environmental Assessment Office’s Project
Registry. BC Hydro is also aware that FortisBC had been considering Pumped Storage in the
Nicola Lake region in its 2009 resource plan.

The pumped storage costs in the EIS are comparable to those shown in the 2010 ROR and the
Draft 2012 IRP. However, in the EIS the costs to operate the pumped storage units have
appropriately included the 30% loss of energy between storing and releasing the energy, which
was not reflected in the 2010 ROR and draft IRP. Please see the Technical Memo: Alternatives to
the Project.

Data for a total of 194 potential pumped storage sites are summarized in Table 5.37 of the EIS.
The capital costs of the potential sites depend on factors such as whether the sites are
freshwater or saltwater sites, the distance and elevation difference between the upper and lower
reservoir, the extent of the dams required, and the distance to roads and existing transmission
infrastructure. The variation in capital cost determines the upper and lower end of the Unit
Capacity Costs (UCC) shown in Table 5.37. The capital costs of some of the most economical sites
are shown in Appendix 3 of BC Hydro’s 2010 Resource Options Report.

In general, the suite of models and the approach taken in creating the portfolios in the EIS
analysis and in the Draft IRP are the same. The major differences are 1) updated input data was
used in the EIS analysis, and 2) BC Hydro has enhanced the modeling of pumped storage in the
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Comment 1-
107.
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page(s) 5-63 ;
line(s) 4-17
EISG S.4.2

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

similarities and differences, if any, between the portfolios created in this
analysis and those examined in the Draft IRP; b) explain in detail why no DSM
scenarios other than the current DSM target were used in these portfolios; and
c) explain how portfolios which are all constructed with the same DSM scenario
can help BC Hydro and the reader understand the consequences if, in the
future, DSM performance is greater or less than this scenario.

This analysis was conducted by comparing portfolios including the Project
against portfolios of resources that excluded the Project but combining available
resources that provide approximately the same amount of energy and capacity.
Information Request Explain how an analysis conducted in this manner can
exclude the possibility that a portfolio with greater or lesser amounts of energy
or capacity might meet reliability and other constraints at a lower cost and/or in
terms of other evaluation parameters.

Resource portfolios were developed using System Optimizer, a product of Ventyx
that has been adopted by several utilities in North America. Comments Other
Canadian utilities have used a Ventyx product called Strategist. Information
Request Describe the differences between System Optimizer and Strategist,
explaining the strengths and weaknesses of each.

BC Hydro used a 6% real discount rate in the portfolio cost assessments.
Information Request Justify the choice of a 6% real discount rate for the
portfolio cost assessments.

Policy Action #13 of the Provincial Government’s 2002 Energy Plan (page 30)
provides that the private sector (i.e., IPPs) will develop new electricity
generation, with BC Hydro restricted to improvements at existing plants (such as
Resource Smart projects) and the Project. The BCUC in its 2006 IEP/LTAP

Triage Final Response

Site C EIS analysis, reflecting the cost of the 30% energy loss associated with operating pumped
storage.

Please see the Technical Memo: Demand-side Management. In particular, with the exception of
DSM Option 3, the alternatives to the current DSM target are not viable and therefore not
included in the Section 5.5 EIS portfolio analysis. As set out in the Technical Memo: Demand-side
Management, the consequences associated with the current DSM target not delivering the
anticipated 1400 MW of dependable capacity savings are greater than any potential for the
current DSM target to over-deliver.

Regardless of whether the Project proceeds, it is unlikely that BC Hydro would increase its
current DSM target due to the corresponding increase in deliverability risk. Therefore, the only
alternatives to the Project are supply-side resources. Please also refer to BC Hydro’s response to
ab-0001-142

Please see the response to ab_0001-142.

The requested information is outside the scope of the environmental assessment. There are a
number of portfolio modeling tools marketed by several software vendors. BC Hydro has not
recently undertaken an evaluation of the differences between portfolio modelling tools nor has it
evaluated Strategist.

The 6% real discount rate is based upon BC Hydro’s Weighted Average Cost of Capital (WACC),
which is an estimate of the expected future blended cost of equity and of debt.

The B.C. Environmental Assessment Office, the Canadian Environmental Assessment Agency,
other government agencies and indeed any Joint Review Panel must recognize existing provincial
energy policy, including the 2002 Energy Plan. Section 5, page 5-63 of the EIS refers to a BCUC
2006 decision to indicate that BC Hydro is following germane findings of the BCUC in prior
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Comment 1-
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Decision, page 205, found: “...the [BCUC] panel agrees with BC Hydro [and the
customer interveners] that project evaluation methodology must consider the
actual costs, benefits, risks and other characteristics of individual projects that
may be relevant to cost-effectiveness, and should not seek to artificially
compensate for real differences in projects costs, including possible differences
in the cost of capital between BC Hydro and other developers. With respect to
the cost of capital, BC Hydro projects will clearly have an advantage as a result
of...access to the Province’s high credit rating.” [Emphasis added]. Information
Request The Proponent is asked to: a) provide context to explain whether and
to what extent BC Hydro considers the Provincial Government’s 2002 Energy
Plan to be binding or in effect in the present environmental assessment process;
b) provide context to explain whether and to what extent BC Hydro considers
the BCUC decision in the 2006 IEP/LTAP proceeding to be binding or in effect in
the present environmental assessment process; c) indicate to whom BC Hydro
would communicate its findings, if it were to learn through its planning
processes that there existed a superior alternative to the proposed Project that
required institutional relationships different from those foreseen in the 2002
Energy Plan d) clarify whether BC Hydro has made such a finding further to part
c) and provide copies of all related communications.

Assumptions about the U.S. to Canadian dollar are required for the conversion of
market price forecasts. The conversion rate assumption is 50.97 U.S/Cdn.
Information Request BC Hydro is requested to: a) clarify whether any sensitivity
analyses were carried out with respect to market price forecasts and, if so, to
provide detailed results and, if not, explain why not; b) explain, in the event that
the USD/CAD rate varies significantly from $0.97 USD/CAD during the 2015-
2041 planning period, the consequences for the financial analyses presented in
the EIS; and c) quantify BC Hydro’s degree of confidence that the USD/CAD rate
will remain approximately $0.97 USD/CAD throughout the 2015-2041 planning
period.

BC Hydro has put a cost adder of 5% on available resource portfolios to reflect
the fact that implementing the available resource options would entail soft cost
expenditures. BC Hydro chose 5% on the basis of its experience; for example, the
environmental assessment, First Nation, and stakeholder engagement costs of a
sample of recent representative BC Hydro capital projects ranged from 0.02% to
about 10%. Information Request List the recent representative BC Hydro capital
projects referred to here, indicating the soft costs for each in MS and in % of
total project costs.

Triage Final Response

proceedings, including the finding that IPPs have a higher cost of capital than BC Hydro. BC Hydro
notes that Treaty 8 has referenced prior BCUC findings in its questions, such as the 1983 BCUC's
Report & Recommendations.

The information requested pursuant to items (c) and (d) is outside the scope of the
environmental assessment, which is not a process that can decide on “institutional relationships
different from those foreseen in the 2002 Energy Plan”.

Please see the response to ab_0001-142.

The sample of recent representative BC Hydro capital projects where soft cost expenditures
ranged from 0.02% to about 10% is as follows:

Generation Projects:

- John Hart Replacement

- Ruskin Dam and Powerhouse Upgrade

- Bridge River Townsite Redevelopment

- GM Shrum 09 G1-5 Turbine Rehabilitation
- Mica Switchgear Replacement
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Accordingly, the Project-related sunk costs (about S5/MWh) have been removed
for purposes of the portfolio analysis. Information Request Quantify and explain
the sunk costs for the proposed Project.

Portfolios were created and evaluated across the base LRB gap (Mid-level 2012
Load Forecast, existing and committed resources, the current BC Hydro DSM
target, Revelstoke Unit 6; refer to Section 5.2.2.2). Information Request The
Proponent is requested to: a) confirm that no portfolios were created or
evaluated using the high or low load forecasts. If that is not the case, present
detailed descriptions of the additional portfolios evaluated and the results; b)
confirm that no portfolios were created or evaluated using any DSM scenarios
other than the current BC Hydro DSM target and, if that is not the case, present
detailed descriptions of the additional portfolios evaluated and the results; and
c) explain why no portfolios were created or evaluated taking into account

Triage Final Response

- Site C Clean Energy Project

- Fort Nelson Resource Smart Upgrade
- Mica Units 5and 6

- Revelstoke Unit 5

- Aberfeldie Redevelopment

- Waneta Dam Interest Purchase

Transmission Projects:

- Dawson Creek/Chetwynd Area Transmission

- Seymour Arm Capacitor Station

- Vancouver City Central Transmission

- Northwest Transmission Line

- Interior to Lower Mainland

- Columbia Valley Transmission

- Vancouver Island Transmission Reinforcement
- Greenfield Substations

- System Control Modernization

BC Hydro will not provide the breakdown in $ millions and % of individual project costs given that
the soft costs include, among other things, confidential information such as First Nation
consultation costs; the release of the requested information could disclose such costs and
thereby significantly impact BC Hydro’s negotiating position on its various capital projects.

The sunk costs for the Project represent those costs spent on Stages 1, 2, and 3 until March 31,

2012. Sunk costs removed for the portfolio analysis were approximately $215 million.

Please see the response to ab_0001-142.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

either the high or low load forecast scenarios or any DSM scenarios other than
the current BC Hydro DSM target.

Using costs to compare portfolios requires estimating the costs and trade
revenues of each portfolio operating over the planning time frame. These
operating costs and revenues are affected by market price assumptions,
including the market prices of natural gas, GHG, and electricity. BC Hydro used
the Ventyx Spring 2012 market price forecast in the portfolio analysis. This
Ventyx forecast assumes slower economic growth and is the basis for BC Hydro’s
most likely market price forecast. Information Request The Proponent is
requested to: a) confirm that no portfolios were created or evaluated taking
into account market price scenarios other than the Ventyx Spring 2012 market
price forecast and, if that is not the case, present detailed descriptions of the
additional portfolios evaluated and the results; b) present year-by-year values
for all market prices used in preparing the portfolios; c) present in detail the
implications for each portfolio studied if the market prices were systematically
15%, 25% and 50% higher or lower than the Ventyx Spring 2012 market price
forecast.

Triage Final Response

With regards to items a) and c) , while no other portfolio modelling for varying market prices has
been undertaken in the section 5.5 EIS portfolio analysis, BC Hydro notes that the Ventyx Spring
2012 mid-level market price scenario is Ventyx’s expected price scenario, and is closer to the low
market price scenario than to the high market price scenario. In general, market prices are low
today and would not be expected to fall much further. A higher market price scenario would
favour the Project. It would be arbitrary to raise and lower the mid-level gas price scenario by

15%, 25% and 50%.

With regards to item b), below is the year by year Mid-C electricity forecast used in the portfolio

analysis in Real F2013 Canadian dollars / MWh.
Mid-C Electricity Forecast (Calendar Average Real F2013 CAD/MWh)

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038

26.0
26.6
26.8
28.2
28.2
29.2
29.3
30.6
314
33.2
34.5
35.7
36.4
37.6
37.9
38.9
39.2
40.4
41.6
434
44.5
46.5
47.0
47.5
48.0
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page(s) 5-66 ;
line(s) 17-21

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

In accordance with the criteria, the System Optimizer identifies where and when
incremental transmission capacity will be required for a particular portfolio.
System Optimizer first selects a set of applicable wire or non-wire transmission
options for removing congestion from an existing transmission path by adding
incremental transfer capacity to the constrained path. The result is reviewed
and, if needed, the reinforcement requirements are adjusted. The present values
of the portfolios reflect these adjustments. Information Request BC Hydro is
requested to provide for each instance of transmission congestion identified in
each portfolio evaluated: i) the wire or non-wire transmission options evaluated
to remove this congestion, indicating present value and year-by-year costs of
each; and ii) the wire or non-wire transmission option selected to remove this
congestion.

The portfolio attributes are summarized at a level appropriate for comparing the
Project against other portfolios using consequence tables. Information Request
Present the consequence tables for each portfolio evaluated.

Key uncertainties and risks include the following: ® Current DSM Target — The
portfolio modelling assumes that the current DSM target will deliver the
expected energy and dependable capacity savings ...”

Information Request BC Hydro is requested to: a) explain how the portfolio
analysis takes into account the possibility that actual DSM energy and capacity
savings during the period 2012-2041 might be greater than those presumed in
the Current DSM Target; and b) clarify whether the Proponent evaluated the
risk of investing in oversupply and if so, present its evaluation of this risk and, if
not, explain why not.

IPP Attrition Risk — The portfolio modelling does not reflect the relatively high
IPP attrition rate that BC Hydro has observed through its power acquisition
processes. If BC Hydro were to pursue some combination of available resources

2039
2040
2041
2042
2043
2044

48.5
49.0
49.4
49.9
50.4
50.9

Triage Final Response

The portfolio model will select the optimal portfolio based upon available generation options and
transmission options for the particular assumptions and constraints. Please see the Technical

Memo: Alternatives to the Project for the transmission options selected in the portfolio analysis.

Please see the Technical Memo: Alternatives to the Project.

Please see the response to ab_0001-142.

The portfolio analysis included only the costs of IPP projects needed to deliver the capability of
the Project. As described in Section 5, page 5-66, lines 17-21, incremental IPP attrition was not
reflected in the portfolio analysis. If BC Hydro were to award EPAs representing more than 5,100
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

instead of the Project, it would likely have to award EPAs representing more
energy than the lost Project contribution of 5,100 GWh/year of average energy.
Information Request Explain why, if BC Hydro were eventually to award EPAs
representing more energy than the lost contribution of 5,100 GWh/year of
average energy from the propose Project in order to compensate for the
projects that will fail to go forward, this would increase its costs.

Regulatory Risk — The portfolio model does not account for available resource
development and regulatory risk. If BC Hydro were to pursue available
resources, the EPAs with IPPs must be filed with the BCUC for acceptance
pursuant to Section 71 of the Utilities Commission Act. BC Hydro qualitatively
described available resource development and regulatory risks above in Section
5.5.2; see, for example, SCGTs (air emission permitting) and pumped storage
(only one such facility permitted to date in Canada)

Comments BC Hydro has chosen to identify only regulatory risks associated with
the alternatives. It has not identified the regulatory risks associated with the
proposed Project, which include but are not limited to the following: §§ Risks
associated with not submitting the proposed Project to review by the BCUC,
including matters normally reviewed by the BCUC, such as: the risk of stranded
assets; risks of an underutilized system; risk that BC Hydro’s obligations under
various statutes will not be met; and uncertainties related to load forecasts and
other planning conclusions; §§ Risks associated with constructing a large-scale
dam on shale (only one such facility permitted to date in Canada, and relatively
few permitted worldwide); §§ Risks associated with insufficient corporate
knowledge and experience considering that BC Hydro has not developed a
large-scale hydro-electric facility since the Revelstoke Dam in 1984; §§ Risks of
construction cost overruns; §§ Risks related to general or skilled labour
shortages; and §§ Financial risks (e.g. interest rates, etc.)

Information Request The Proponent is requested to: a) indicate which key risks
associated with development of the proposed Project are captured by the
portfolio modeling process and explain how these risks are addressed; and b)
identify any additional regulatory or other risks associated with the
development of the proposed Project that are not captured by the portfolio
analysis process.

To compare the Project to available resources, BC Hydro built a number of
portfolios including the Project and excluding the Project. Three categories of
portfolios were established, using different assumptions regarding available
resources:  Site C Portfolios that include the Project, with the remaining energy

Triage Final Response

GWh/year of firm energy to account for IPP attrition risk similar to what has been experienced
historically (which is described in Section 5, page 5-20), and those IPPs were more successful than
in the past, this would likely increase the expected total cost of meeting that need for a period of
time until the surplus energy is required.

The portfolio analysis does not take into account development risks such as regulatory risk, and
therefore regulatory risks are not reflected in the Section 5.5 quantitative portfolio analysis for
either the Project or alternatives. As referenced, development and regulatory risks for potential
alternatives to the Project are described in Section 5.5.2.

The primary regulatory risk associated with the Project is the issuance of the B.C. Environmental
Assessment Act Environmental Assessment Certificate and a decision statement under CEAA
2012. BC Hydro has also set out a list of Project-related permitting requirements in Section 8.4 of
the EIS.

As quoted in the comment and described in Section 5.5.4.1, lines 34-35 on page 5-66, BC Hydro
created three categories of portfolios. In total, 8 portfolios were created within these 3
categories to provide the PV differentials shown in Table 5.41 of the EIS. The portfolios created,
as well as the resources selected for each, are shown in Appendix 4 of the Technical Memo:
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Information Request / Comment

and capacity gap being filled using clean or renewable generation resources
Clean Generation Portfolios that exclude the Project and fill the energy and
capacity gap using clean or renewable generation resources. As referenced in
Section 5.5.2, available clean or renewable resources for portfolio purposes are
wind, run-of-river, and biomass to provide energy and capacity, with pumped
storage providing backup capacity but representing an energy consumer. ®
Clean + Thermal Generation Portfolios that exclude the Project and fill the
energy gap using clean or renewable generation resources as in the Clean
Generation Portfolio, while backup capacity is provided by thermal generation
(in the form of SCGTs) up to the 93% clean or renewable target, as well as
pumped storage. It should be noted that the partial replacement of the
dependable capacity provided by the Project with SCGTs would use up all of the
7% non-clean headroom. As a result, BC Hydro’s ability to use natural gas-fired
generation for contingency resource planning purposes is foregone. This value is
not fully represented in the portfolio analysis undertaken. Information Request
a) BC Hydro is requested to provide detailed descriptions of each of the three
portfolios examined, indicating for each supply-side addition in each portfolio: i)
the name, type, in-service date, installed capacity and average annual energy
(on a year-by-year basis, if appropriate); ii) for BC Hydro installations, the all-in
capital cost, the annual fixed and variable O&M costs; iii) for installations owned
by third parties, the assumed power purchase cost, on both a levelized and a
year-by-year basis. b) BC Hydro is requested to provide, for each portfolio, the
current dollar costs on a year-by-year basis, broken down by component
project, as well as the present value cost.

The analysis evaluated the cost-effectiveness of the Project by comparing the
present value of the costs between portfolios with and without the Project. This
represents the financial benefits over the 30-year analysis period. This present
value calculation was performed for a range of in-service dates for the Project to
evaluate whether the Project was cost-effective both at F2022 and at F2024.
Information Request Provide the annual costs of each portfolio, explained in
sufficient detail to permit verification of individual amounts.

Table 5.41 Portfolio Present Value Comparison Information Request Provide, for
each portfolio, the total present value costs from F2012 to F2041, from which
these differential present value costs are calculated.

Triage Final Response

Alternatives to the Project.

To facilitate a useful comparison to the Project, the resource options selected in the portfolio
analysis were used to create a comparable block of energy and capacity to the Project’s 5,100
GWh/year of energy and 1,100 MW of dependable capacity for the three portfolio categories.
Refer to Section 5.5.4.1 of the EIS and to the Technical Memo: Alternatives to the Project.

Please see the response to ab_0001-134 and the Technical Memo: Alternatives to the Project.

Please see Appendix 4 of the Technical Memo on Alternatives to the Project.
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In addition to the present value analysis, BC Hydro evaluated the adjusted UEC
of the Project against the adjusted UEC of a comparable block of 5,100
GWh/year of energy and 1,100 MW of capacity. This adjusted UEC represents
the present value of the amount BC Hydro’s customers pay per unit energy
delivered, and is a proxy for the financial benefits over project life. Table 5.42
provides the difference in portfolio UEC between portfolios with and without the
Project in F52013. Table 5.42 Adjusted Unit Energy Cost Comparison
Information Request The Proponent is requested to: a) provide the detailed
calculations underlying the results shown in Table 5.42; b) indicate the in-
service date used for the proposed Project (F2022 or F2024) in Table 5.42; c)
present results based on the in-service date not presented in Table 5.42 (i.e.
either F2022 or F2024); d) clarify whether the timings of the of resource
additions in the Clean Generation and Clean + Thermal Generation portfolios
synchronized with the in-service date of the proposed Project and, if not, why
not, and if so, adjust these values as well to take into account the alternate in-
service date examined in response to c); and e) describe in detail the
methodology used to calculate the adjusted UEC.

Portfolios with and without the Project were compared based on their

Triage Final Response

Section 5, Table 5.42 of the EIS conveys the results of the adjusted UEC block analysis. In addition
to the portfolio analysis, BC Hydro used the resource options selected in the portfolio analysis to
create a comparable block of alternative energy and capacity resources to the Project’s 5,100
GWh/year of energy and 1,100 MW of dependable capacity; refer to Section 5.5.4.1 of the EIS
and to the Technical Memo: Alternatives to the Project. The energy needs for the portfolios
without the Project were provided by: (1) clean and renewable energy resource options
consisting mainly of onshore wind, with some run-of-river, municipal solid waste and wood-
based biomass; and (2) capacity needs were supplemented by capacity resource options such as
pumped storage and simple cycle gas turbines within the Clean Energy Act’s 93% clean or
renewable target. The block adjusted UEC values are a proxy for the longer term comparison of
the Project and the alternatives over their project lives. This simplified longer term analysis
assumes consistent resource timing for all options (all in one year, with the actual in-service date
not relevant to the analysis) and assesses only some of the operational considerations.

The UEC calculation provided in Table 5.42 of the EIS was carried out in the following steps:

1) The System Optimizer selected resources in the portfolio analysis for the Clean Generation
portfolios and the Clean + Thermal Generation portfolios, refer to Section 5.5.3.2 of the EIS.
These resources were sorted in ascending order of Adjusted UEC.

2) BC Hydro used the ranked resources from System Optimizer to create a comparable block of
energy and capacity to the Project’s 5,100 GWh/year of energy and 1,100 MW of dependable
capacity for the two portfolio categories that excluded the Project. A detailed list of the resources
is provided in the technical memo on Alternatives to the Project and Planning, Appendix 3.

3) The yearly cost of the clean or renewable resources was calculated by multiplying each
resource’s adjusted UEC by its firm energy amount.

4) The yearly variable cost of the capacity resources was calculated using a capacity factor of 18-
20% for the peak usage. BC Hydro used a slightly higher capacity factor for pumped storage than
the 18% used in the portfolio analysis to make the comparable blocks exactly 5,100 GWh per
year. Variable costs included variable operations and maintenance costs as well as fuel costs
(natural gas or water rentals, depending on the technology). Note: The cost of the 30% energy
losses associated with pumped storage, while a variable cost, is reflected in the yearly cost of
clean or renewable resources calculated in Step 3).

5) The yearly fixed cost of the capacity resources was calculated by summing the capital and fixed
OMA for each capacity facility and levelizing the cost over the project life.

6) Finally, the adjusted UEC is the annualized cash flow (i.e., the sum of the yearly cost of the
clean or renewable resources (step 3); the yearly variable cost of the capacity resources (step 4);
and the yearly fixed costs of the capacity resources (step 5)) divided by the annual firm energy of
the portfolio (i.e. 5,100 GWh).

It is not necessary to determine the significance of the effects of each of the alternatives to the
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environmental attributes. More details of the measures can be found in Section
5.5.1. Table 5.43 shows the differences in the environmental attributes between
the Project and a 5,100 GWh/1,100 MW block of power from the Clean
Generation and Clean + Thermal Generation portfolios.” Comments One of the
primary purposes of environmental assessment is to determine the significance
of environmental effects and particularly the potential for significant residual
environmental effects following mitigation. The Proponent has tabled an
environmental attribute comparison that does not include an analysis of the
potential environmental effects following mitigation. The EIS concludes, from
the perspective of the Proponent, that the proposed Project will have direct
and/or cumulative significant residual adverse environmental effects on the
following valued components: §§ fish and fish habitat §§ wildlife resources §§
vegetation and ecological communities §§ current use of lands and resources
for traditional purposes §§ greenhouse gas emissions Information Request The
Proponent is requested to: a) explain how the portfolio analysis takes
Environmental Attributes of each alternative into account; b) indicate
specifically how the performance of different portfolios with respect to
different environmental attributes is integrated into the larger portfolio
analysis; c) indicate how environmental attributes are integrated with the
financial and technical attributes in the portfolio analysis; and d) explain why
the presence or absence of significant residual environmental effects was not
considered in the environmental attribute comparison.

Table 5.43 Environmental Attribute Comparison Comments Table 5.43 shows a
zero value for Operational GHG Emissions for the proposed Project. Information
Request Explain the zero value shown for Operational GHG Emissions for the
proposed Project in Table 5.43, in light of the data presented in Section 15 and
Appendix S.

The land and freshwater footprint of the Project reservoir represents a
conversion of habitat from terrestrial and river environments to a reservoir
environment, and not a loss of productive environment. Information Request BC
Hydro is requested to: a) clarify whether, in describing the land and freshwater
footprint of the proposed Project reservoir as a conversion of habitat from
terrestrial and river environments to a reservoir environment, there are no net
ecologically adverse effects; b) reconcile this statement with sections of the EIS,
where net residual ecological effects are described, and where several are
identified as being significant; and c) indicate how the portfolio analysis takes

Triage Final Response

Project in order to meet the requirements of the EIS Guidelines. To facilitate a comparison
between the Project, the resource options selected in the portfolio analysis were used to create a
comparable block of energy and capacity to the Project’s 5,100 GWh/year of energy and 1,100
MW of dependable capacity for the three portfolio categories (Project, Clean Generation, Clean +
Thermal Generation). These blocks were used among other things to calculate the values for the
environmental attribute comparison in Table 5.43 of the EIS. Please see the Technical Memo:
Alternatives to the Project, which summarizes how the Environmental Attributes factored into
the overall conclusion that the Project represents the best combination of financial, technical,
environmental and economic development attributes. Knowledge of site-specific conditions and
proposed mitigation measures is required to assess the significance of residual environmental
effects. Please see the response to ab_0001-093, which highlights that detailed site-specific
information is unknown for the majority of the potential resource option sites in the 2010 ROR
database.

As stated in the footnote to the Environmental Attribute Comparison table on page 9 of the EIS
Executive Summary, the values shown are for the comparison of portfolios and include “... GHG
emissions due only to fuel combustion during operations.” As stated on page 5-69 of Section 5,
“The operating phase GHGs are sufficient for planning-level analysis...” as these are the only
material GHG emissions at the level of portfolio comparisons.

An assessment of the changes to aquatic habitat conditions and resulting fish communities that
result from the transformation of the river into a reservoir is provided in Section 12.4.2. pages
12-35 to 12-40 of the EIS. More detailed information, analyses and comparison on changes to
aquatic productivity resulting from reservoir creation, are found in Volume 2 Appendix P Part 3
Future Conditions in the Peace River. Mitigation measures for changes in habitat changes that
result from the creation of the reservoir are found in 12.5.1.2.

An assessment of the changes to terrestrial habitat conditions that result from the creation of the
reservoir on Vegetation and Ecological Communities and Wildlife Resources are described in
Sections 13.3.1 and 14.3.1, respectively. Mitigation measures for Vegetation and Ecological
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Information Request / Comment

these net residual ecological effects into account.

BC Hydro has an obligation to meet this customer demand, and has evaluated a
range of different options to do so. Information Request BC Hydro is requested
to: a) explain under what circumstances, if any, the utility can decline to serve
additional load, making reference to the applicable laws, regulations and BCUC
decisions; and b) indicate precisely which, if any, of the loads foreseen in the
present analysis constitute loads with respect to which BC Hydro and/or the
B.C. government has discretion to serve or not.

The Project is the most cost-effective manner in which BC Hydro can meet this
need, as shown by the portfolio analysis in Section 5.5.4. Information Request
BC Hydro is asked to explain how it can be sure that the proposed Project is the
most cost-effective manner in which BC Hydro can meet the identified need,
given the failure of its portfolio analysis to address key uncertainties with
respect to DSM performance, load growth, market price, exchange rates, etc.

Triage Final Response

Communities and Wildlife Resources for habitat changes resulting from reservoir creation are
described in Sections 13.3.2 and 14.4.1.

Please also see the response to ab_0001-093.

Please see the response to ab_0001-032.

BC Hydro sets out its customer’s energy and capacity requirements based upon meeting its
reliability planning criteria. Portfolios are then created to meet these energy and capacity
requirements in the least cost manner.

The portfolio modelling described in Section 5.5. of the EIS is based on the expected view of BC
Hydro’s service area requirements (e.g., mid-level 2012 Load Forecast and the current DSM
target):

® The assessment behind the mid-level 2012 Load Forecast is provided in Section 5.2.1.1 of the
EIS and the 2012 Load Forecast document itself, found as an attachment to the Technical Memo
on Project Need;

¢ In planning to meet need, BC Hydro first determines the amount of DSM to target. The
assessment behind the current DSM target is found in Sections 5.2.2.2 and 5.2.3 of the EIS, and
the Technical Memo on Demand-side Management. The current DSM target of 7,800 GWh/year
is anticipated to reduce BC Hydro’s forecasted demand for energy by 78% in F2021. The current
DSM target is aggressive, and is a significant step up from targets prior to 2009.

The current DSM target strikes a balance between DSM'’s relatively low cost and low
environmental footprint, and the risk that the current DSM target will not deliver the anticipated
energy and capacity savings. Regardless of whether the Project proceeds, it is unlikely that BC
Hydro would increase its current DSM target due to the corresponding increase in deliverability
risk. Therefore, the only alternatives to the Project are supply-side resources.

BC Hydro plans to align the in-service dates of new projects with the need for new energy and/or
capacity resources. The portfolio analysis described in Section 5.5 of the EIS examines two Project
in-service dates — F2022 and F2024. There is a need for new energy resources in F2024 and a
need for new capacity resources in F2025 after taking into account both BC Hydro’s current DSM
target and proceeding with Revelstoke Unit 6; refer to Tables 5.8 and 5.9 of the EIS.
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Load Forecast

Consistent with good utility practice and previous BCUC decisions, BC Hydro plans to the mid load
forecast. The need for the Project is therefore based on the mid load forecast and no portfolios
were created or evaluated using the high or low load forecasts. BC Hydro continues to consider
the high and low load forecasts — described in Section 5 (‘Sensitivity Analysis’) of the 2012 Load
Forecast, a copy of which is attached to the Technical Memo on Project Need — qualitatively in its
analysis of uncertainty and in the case of the high load forecast, quantitatively in its contingency
resource planning as described in Section 5.2.3 of the EIS. The use of the low and high load
forecasts in this manner is consistent with good utility practice and the BCUC’s Resource Planning
Guidelines, which provide that “probabilities or qualitative statements may be used to indicate
that one forecast is considered more likely than others”:

¢ BC Hydro would not use the low load forecast, which is a P10 (that is, there is a 90% chance the
low load forecast would be exceeded for any given year during the 21 year load forecast period),
to make a decision on the need for new resources. Using the low load forecast in this manner
would be contrary to good utility practice. In effect, BC Hydro would be planning fail to meet its
customers’ forecasted requirements 90% of the time. Among other things, this would be contrary
to the legally binding requirements of the Electricity Self-Sufficiency Regulation (B.C. Reg.
315/2010);

e BC Hydro only uses the high load forecast, which is a P90 (that is, there is a 10% chance that the
high load forecast would be exceeded for any given year during the 21 year load forecast period),
as one of the shortfall risks underpinning BC Hydro’s Contingency Resource Plans (CRPs). As set
out in the response to ab_0001-060, the BCUC has previously agreed that the high load forecast
is one of the shortfall risks that should inform the CRPs.

Demand-Side Management

As stated above, the current DSM target strikes a balance between DSM'’s relatively low cost and
low environmental footprint, and the risk that the current DSM target will not deliver the
anticipated energy and capacity savings. As such, no portfolios were created or evaluated using
any DSM scenarios other than the current DSM target. In the EIS there are four alternatives to
the current DSM target as described below. BC Hydro did not consider the DSM options in its
portfolio evaluation because these options were screened prior to the portfolio analysis as
follows:

¢ DSM Option 1 is viable, and delivers less energy and capacity than the current DSM target. DSM
Option 1 would advance the energy LRB gap (see Table 5.8 of the EIS) by one year and would
advance the capacity LRB gap (see Table 5.9 of the EIS) by two years.
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¢ DSM Option 3 by itself is not an alternative to the Project because on its own, DSM Option 3
cannot meet the need for the Project identified in Section 5.2 of the EIS. DSM Option 3 would
need to be combined with supply-side resources to be a potential alternative to the Project,
please see Section 5.2.3. DSM Option 3 would defer the energy LRB gap by five years and would
not defer the capacity LRB gap.

* BC Hydro is of the view that DSM Options 4 and 5 are not viable alternatives to the Project for
the reasons set out in Section 5.4.2.3. BC Hydro does not undertake portfolio analysis using
resources that are not viable.

Please also see the Technical Memo: Demand-side Management.
Potential Oversupply and Market Pricing

The Section 5.5 EIS portfolio analysis examines the consequences of potential oversupply for this
expected view of BC Hydro’s service area requirements. In particular, the portfolio analysis
addresses a situation where the Project is placed in-service in advance of the need for energy or
for capacity:

e If a resource is surplus to the energy LRB set out in Table 5.8 of the EIS, the energy is valued
using the mid-level Ventyx spot market forecast, which ranges from about $25/MWh to
S$50/MWh over the next 30 years (refer to Section 5.5.3.5 of the EIS). The mid-level Ventyx spot
market forecast is closer to the low market price scenario than to the high price scenario. Refer
to the responses to ab_0001-067 and ab_0001-128 for a discussion of spot market prices;

e If a resource is surplus to the capacity LRB set out in Table 5.9 of the EIS, the surplus capacity
has been given no value in the portfolio evaluations. This is a conservative assumption, because
as set out in the response to ab_0001-068, capacity has some albeit varying value in the market.
Applying even the low end of the capacity market value range ($37/kW-year) described in that
response would result in the Project portfolio looking even more cost-effective than the Clean
and Clean +Thermal portfolios.

BC Hydro finds it unlikely that the Ventyx mid-level spot market pricing would move significantly
lower if the exchange rate were to vary from the assumed exchange rate of $0/97 U.S. /Cdn.

Potential Undersupply

BC Hydro assessed the risk of the load exceeding expectations in qualitative terms in Section
5.2.3 of the EIS. BC Hydro has a legally binding service obligation set out in the Utilities
Commission Act; refer to the EIS, page 5-3. The consequences of not being able to meet customer
demand at the peak load in particular could be severe. While generally external markets can be
counted on to supply energy across the year (albeit with costs), it may not be possible to secure
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The seven-dam cascade had been previously studied and was updated so that
the facility characteristics would be determined on a consistent basis with the
other alternates. In particular, allowances were made for increasing the spillway
capacity so that the dams could pass the probable maximum flood, and
increasing the number of anchors to withstand the new maximum design
earthquake. The intent was to undertake a more detailed analysis (increasing
the maximum normal reservoir level at the upstream dam and replacing the
post-tensioned anchors with mass concrete), only if the initial screening (Section
6.4.5.3) indicated that the seven-dam cascade could be competitive with the
Project. Information Request The Proponent is requested to: a) confirm that
“increasing the maximum normal reservoir level at the upstream dam” refers to
increasing the reservoir level at Site 7a from 460 m as per the 2003 Cascade
Study ° to 461.8 m in the EIS; and b) explain why the post-tension anchors were
replaced with mass concrete; and c) explain the implications of this change for
the cost of each of the seven cascade alternatives.

6. Klohn Crippen Consultants Ltd. and SNC-Lavalin Inc. 2003. Prefeasibility Study
for a Cascade of Low Consequence Structures as an Alternative to Site C.

Triage Final Response

capacity from the external market during winter peaks because: (1) the illiquid (thinly-traded)
nature of the market for capacity; (2) insufficient transmission capacity; and/or (3) the U.S.
market not having a surplus to sell, Refer to the EIS, Section 5, page 5-19. Consistent with good
utility practice and prior BCUC decisions, BC Hydro develops CRPs because the consequences of
not being able to meet customer demand at the peak load in particular could be severe. Refer to
Table 5.12 and pages 5-20 and 5-12 of the EIS for a description of BC Hydro’s CRPs.

Conclusion

Based on the Sections 5.4 and 5.5 EIS analysis, BC Hydro concludes that the Project is the most
cost-effective resource to meet the need identified in Section 5.2 of the EIS.

As described in Section 6.1 of the EIS, the Peace Site C Project Application for an Energy Project
Certificate submitted to the British Columbia Utilities Commission in 1980 described the
maximum normal reservoir level of elevation 461.8 m. Since that time, the maximum normal
reservoir level considered has been 461.8 m, except in the 2003 study of a cascade of seven low
consequence structures for the reasons described below.

The output of a hydroelectric generating station is proportional to the head (the difference
between the reservoir level and the downstream water level (tailwater level) at the
powerhouse). With the reservoir at 461.8 m the tailwater level at the Peace Canyon generating
station is increased from natural conditions, reducing the output of that facility. Studies
undertaken in 2010 confirmed that the increase in Project generation offsets the decrease in
generation at Peace Canyon Dam. In fact, it would have been economic to increase the reservoir
level above 461.8, but BC Hydro decided to forego the additional generation benefits and limit
the maximum normal reservoir level to the historically defined one.

The 2003 study assumed a reservoir level at 460.0 m at Site 7a to avoid raising the tailwater level
at Peace Canyon Dam as the gains from increasing the head on the 77 MW capacity powerhouse
at site 7a would be less than the reduction in capacity of the 694 MW powerhouse at Peace
Canyon.

The 2003 study concluded that the seven low consequence (i.e. higher risk) dams would generate
86% of the average annual energy of a single dam at Site C at 80% greater cost.

EIS Section 6.4.2.1 states that a more detailed analysis (increasing the maximum normal reservoir
level at the upstream dam [i.e. from 460.0 to 461.8] and replacing the post tensioned anchors
with mass concrete) would only be done if the initial screening had demonstrated that the seven
dam cascade could be competitive with the Project. The initial screening showed that the seven
dam cascade would not be competitive so these changes were not made.

EIS Volume 1 Appendix E Dam Alternative Means Report states: "The seven dam cascade is not
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Table 6.1 Energy Cost Ratios Comments In its most recent response to the
T8FNs concerning alternative cascade hydro-electric developments on the
Peace River, the Proponent indicated the following: The potential run-of-river
projects identified on the Peace River system had unit energy costs of more than
S$300/MWh, which resulted in them being excluded from further analysis. The
T8FNs are unable to reconcile this statement about the cascade alternatives
with the information provide in the EIS, including in Table 6.1, which appears to
show that the seven dams have an energy cost ratio of 1.76:1, using the value
for Site C presented in the EIS (namely $99/MWh), this places the unit energy
cost for the alternatives at $175/MWh. BC Hydro has provided several energy
cost ratios in relation to the proposed Project since 2003. This information is
assembled in Appendix B to this submission. Information Request BC Hydro is
requested to: a) confirm that, if the energy cost ratio of Project A to Project B is
1.5, that the levelized unit energy cost (in $/MWh) of Project A will be 50%
greater than that of Project B and, if this is not the case, explain in detail the
relationship between these two measures of cost; b) provide current cost
information for Site 7b and Low Site C developed collectively (presuming that
Site 7b is developed first) and individually, presented in the same format as

Triage Final Response

directly comparable to the Site C Base Case [the Project] for the following reasons:

e dam 7a has a maximum normal reservoir level of El. 460.0 m, 1.8 m lower than the Site C Base
Case, which reduces the energy; and

e the stability of the seven dams relies on the use of post tensioned anchors, which means that
the longevity of these structures may be less than at Site C where the stability is provided by the
weight of the structures."

These two differences would be offsetting with respect to the relative energy cost. Increasing
the maximum normal reservoir level of dam 7a to El. 461.8 m would increase the gross head to
6.8 m, which would increase the generation from the cascade by about 4% without increasing the
cost as the dam components were all sized and coasted based on a gross head of 7.5 m.
However, as noted above this would decrease the generation from Peace Canyon Dam. Replacing
the post tensioned anchors with concrete so that stability would be provided by weight alone
would significantly increase the cost of the dams. The intent was to carry out detailed studies
(increasing the maximum normal reservoir level at dam 7a and cost estimates for replacing the
anchors), only if the initial screening indicated that the seven dam cascade would be competitive
with the Project.

Note that the Canadian Dam Association Technical Bulletin: Structural Considerations for Dam
Safety 2007 Section 4.9 states "Generally, structural anchors should not be used as a primary
stability means in the design of new gravity structures."”

In accordance with both Sections 4.2 and 4.3 of the EIS Guidelines, and the Canadian
Environmental Assessment Agency’s Operational Policy Statement: Addressing “Need for”,
“Purpose of”, “Alternatives to” and “Alternative Means”, the analysis of “Alternatives To” the
Project is a separate process from the analysis of “Alternative Means” of carrying out or
implementing the Project. The cascade alternatives were surveyed in the analysis of Alternative
Means, rather than in the Analysis of Alternatives to the Project. The analysis of Alternatives to
the Project is a planning-level tool for identifying portfolios of preferred resources. The analysis
of Alternative Means of carrying out the Project is a part of engineering design to determine the
preferred method of implementing or carrying out the Project.

As referenced in the comment, as part of the identification of “Alternatives to the Project”, the
2010 Resource Options Report (2010 ROR) identifies run-of-river generation potential in the
Peace Region. The 2010 ROR does not survey the alternate means of carrying out the Project.

BC Hydro has calculated a conceptual-level POl UEC for the 7b option to be $175 to $225. This
cost is higher than the alternative resource options selected in the portfolio analysis described in
Section 5.5 of the EIS, as identified in the Technical Memo: Alternatives to the Project. As a result,
the inclusion of option 7b in the portfolio analysis would not change the conclusion of the
portfolio analysis.
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Table 1 of Volume 1, Appendix F as follows: total direct costs, indirect costs,
contingencies, total construction and development costs (in real dollars),
inflation costs, interest during construction and total construction and
development costs (nominal dollars) and total annual operating costs (i.e. the
identical costs to those provide for Site C in Volume 1, Appendix F); c) provide
current cost and energy information for Site 7a and Site 7b (as contemplated in
the 2003 Cascade Study but with the Site 7a reservoir at 461.8 m) in order to

As described in Section 6.4.3 of the EIS, the energy cost ratio was the criterion developed to
assess the economic feasibility of alternate means. An energy cost ratio greater than 1.00
indicates that compared to the Project, an alternate produces higher cost energy, or produces
less energy, or produces less energy at a higher cost. The energy cost ratio is determined from
the capital cost and the annual average energy. Unlike the UEC, sustaining capital, water rentals,
operating costs and grants in lieu were not included. Differences in the operating costs were
taken into account in the assessment of functionality. For example, the seven dam cascade
scored poorly in this category since there would be seven powerhouses with a total of 116 small
generating units.

As stated in EIS Volume 1 Appendix F Part 1, the Project has “... reached a level of project
definition to characterize the [project cost estimate] as a Class 3 cost estimate...” The alternative
means of delivery are not at this same level of project definition and it is therefore not
appropriate to compare the components of the cost estimates.

Section 4.3 of the EIS Guidelines state that:

“The EIS must identify and consider the potential environmental effects of alternative means of
carrying out the project that are technically and economically feasible. The proponent will
complete the following procedural steps for addressing alternative means:

¢ [dentify the alternative means to carry out the Project.

o Develop criteria to determine the technical and economic feasibility of the alternative means;
and

o Identify those alternative means that are technically and economically feasible, describing each
alternative means in sufficient detail.

¢ Identify the environmental effects of each alternative means.

o Identify those elements of each alternative means that could produce effects in sufficient detail
to allow a comparison with the effects of the Project.

e Identify the preferred means.

o Identify the preferred means based on the relative consideration of environmental

o effects; and of technical and economic feasibility; and

o Determine criteria to examine the environmental effects of each remaining alternative means
to identify the preferred means.”

The assessment of seven alternates described in EIS Section 6 Alternative Means of Carrying out
the Project and EIS Volume 1 Appendix E meet the requirements of the EIS Guidelines and no
further work is required.

For clarification, the use of two 7.5 m high dams at sites 7a and 7b rather than a 15 m high dam
at site 7b would likely be less economic since, as described in EIS Section 6.4.3 alternates
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Information Request / Comment

During the period 2001 to 2006 when BC Hydro was reconsidering development
of a hydroelectric project at Site C, four reviews of alternative means of
developing the hydroelectric potential in the Site C Flood Reserve were
undertaken. These reviews ranged in level from a three-day workshop to
prefeasibility studies. The information contained in the Facilities Characteristics
Matrix was used to assess the relative differences between the potential effects
on the socio-economic environment of each alternate and the Project as follows:
... Construction effects on First Nations, including: * Traditional lands and uses
Economic opportunities ® Public interest and quality of life Comments The
T8FNs note for the consultation record that we had no involvement with the
Proponent in the evaluation of alternative means of carrying out the proposed
Project, including in relation to: §§ determination of appropriate criteria and
indicators; §§ determination of appropriate weighting of criteria and indicators;
§§ identification of potential alternative means; and §§ multiple accounts
evaluations exercises. A meeting was held to inform the T8FNs of the analysis of
alternative means analysis after the fact in October 2011. In response to
concerns raised by the T8FNs in relation to the inadequate use of baseline
information concerning First Nations and the use by BC Hydro of its consultants
as replacements for actual First Nation representatives on the reviews
conducted for the alternatives analysis, the Proponent indicated the following:
In particular, the analysis was based on existing quantitative and qualitative
knowledge of resources that were known to be utilized by First Nations and on
information about resources important to First Nations provided by them during
Site C Stage 2 engagement. And later: The consultants who prepared the
Alternate Sites report were aware from a variety of sources, including BC Hydro,
that Treaty 8 First Nations had rights to hunt, fish and trap. BC Hydro had

Triage Final Response

consisting of two or more dams have two important disadvantages: multiple dams are less
energy-efficient and they cost more to build.

The contingency for the Project given in EIS Volume 1 Appendix F Project Benefits Supporting
Documentation Part 1 Project Cost Estimate is appropriate given the level of design and
investigations that have been carried out for the Project.

As described in EIS Volume 1 Appendix E appropriate contingencies were applied to each
alternate means considered.

It is not germane to the environmental assessment to provide an updated UEC for the seven dam
cascade as it has been demonstrated in EIS Section 6 Alternative Means of Carrying out the
Project and EIS Volume 1 Appendix E that this alternative is uneconomic.

As described in Volume 5 Appendix A06.2 (BC Hydro Consultation Summary), BC Hydro and T8TA
engaged in preliminary discussions about the scope and timing of consultations on alternatives to
the Project and alternative means of carrying out the Project (alternative sites), at meetings on
February 8, February 25, March 8, March 24, and April 11, 2011. At the April 11, 2011 meeting,
BC Hydro advised that its consultants had completed a report on alternative sites (Review of
Alternate Sites on the Peace River), and requested a meeting with T8TA to discuss the report. In a
conference call on April 15, 2011, BC Hydro provided an overview of the process it envisioned for
future consultations on alternative sites. A copy of the Alternate Sites report was provided to
T8TA on April 29, 2011. At a meeting on September 6, 2011, the parties agreed to schedule a
technical meeting on the Alternate Sites report, and a date of October 20 was determined to
work for the parties. A final version of the Alternate Sites report, the only substantive change to
which was the addition of an addendum, which considered the implications of the updated dam
design, was provided on October 13, 2011. A meeting was held on October 20, 2011 with key BC
Hydro engineering staff and BC Hydro engineering consultants, as well as T8TA representatives
and their technical advisors, to review the findings of the Alternate Sites report.

At the October 20, 2011 meeting on the Alternate Sites report, T8TA asked several technical and
clarifying questions in the meeting, and followed up with a written list of those and additional
questions on December 8, 2012. BC Hydro provided written responses to those questions on
February 24, 2012 and April 11, 2012.

Pursuant to the Environmental Assessment Participation Agreement, BC Hydro provided funding
to T8TA to engage consultants with engineering expertise to support review of the Alternate Sites
report.

The analysis included in the Alternate Sites report was based on existing quantitative and
qualitative knowledge of resources that were known to be utilized by First Nations and on
information about resources important to First Nations provided by them during Site C Stage 2
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Information Request / Comment

information from a number of First Nations that indicated that they exercised
Treaty rights in the Peace River valley. In the absence of information indicating
that certain areas were not used, the underlying assumption was that those
rights were exercised throughout the Project area for each of the alternate sites
reviewed. The T8FNs are unclear as to what constitutes the information
concerning First Nation land use, economy and socio-economic conditions
“provided ...during Site C Stage 2 engagement” The T8FNs Community
Assessment Baseline Profile and TLUS were not undertaken until Stage 3 and
following the conclusion of the alternate sites review. As is evident from the
information provided by the T8FNs in Sections 19 and 34 of the EIS, some areas
of the Peace River valley are used more than others and the assumption that
“rights were exercised throughout the proposed Project area for each of the
alternate sites reviewed” is not accurate. Information Request The Proponent is
requested to: a) identify the specific “quantitative and qualitative knowledge of
resources that were known to be utilized by First Nations” and the “information
about resources important to First Nations provided by them during Site C Stage
2 engagement” that was relied upon by BC Hydro; b) indicate how the detailed
information pertaining to First Nation land use, economy and socio-economic
conditions provided since the conclusion of Stage 2 affects the findings of the
alternative means analysis; c) identify the cultural, heritage and First Nation
land use criteria that were considered in the multi-attribute analysis, and if
none were considered, explain why not; and d) update the multi-attribute
decision making framework, including relevant sections of Appendix D —
Socioeconomic Environment Matrix to include cultural, heritage and First Nation
land use criteria and updated First Nation land use, economic and socio-
economic information.

The Alternates Study concluded that: e There are no environmental factors that
would eliminate an alternate o The relative differences in environmental effects
and functionality between alternates are small ® The small relative differences in
benefits between the alternates do not justify the greater costs Comments The
EIS concludes, from the perspective of the Proponent, that the proposed Project
will have direct and/or cumulative significant residual adverse environmental
effects on the following valued components: §§ fish and fish habitat §§ wildlife
resources §§ vegetation and ecological communities §§ current use of lands and
resources for traditional purposes §§ greenhouse gas emissions This is a long list
of significant effects requiring justification in order for the Province to issue an
environmental assessment certificate and for Canada to issue a Decision
Statement. Information Request The Proponent is requested to: a) indicate the

Triage Final Response

consultation. For example, the potential effects of the various alternates on hunting, fishing and
trapping were considered in the evaluation process. See the Alternate Sites Report, Appendices C
and D, the Biological Environment Matrix and Socio-Economic Environment Matrix, respectively,
for a list of sub-accounts related to First Nations values which include, but were not limited to,
archaeology sites, fishing, hunting, trapping, and traditional land uses.

The Moberly River is known to have importance to the First Nations for its fisheries, hunting, and
spiritual importance. In order to take the importance of the Moberly River to First Nations into
account in the analysis of alternate sites, a sensitivity analysis, as described in Appendix E Section
12.3.2, which favoured the Moberly River in its weightings was conducted. The conclusions of the
study were unchanged even in the extreme case where all of the biological value was placed on
the aquatic resources of the Moberly River by weighting them 100% relative to other fish bearing
courses (including the main stem of the Peace River) which were thus assumed to have no value,
and putting no value on terrestrial resources.

Since the conclusion of the Alternate Sites report, BC Hydro has reviewed information received
from Aboriginal groups respecting their use of lands and resources. Given that the two
significance findings in the EIS relevant to the study — current use of three cultural sites along the
Peace River by Aboriginal groups, and the changes to the Moberly River grayling population -- BC
Hydro has reviewed the Alternate Sites Report to assess whether the conclusion of the study
stays the same. Other potentially-viable alternates for the Project would also have inundated the
cultural sites identified at Attachie, Bear Flats and Farrell Creek. The potential effects of the
Project on the grayling population were contemplated at the time the study was done, as
identified above. As a result, an update of the multi-attribute decision making framework is not
warranted.

Of the alternates considered by BC Hydro, none were rejected because of environmental effects.
The EIS Guidelines do not require the Proponent to speculate on the environmental effects that
would eliminate an alternate that has not been considered.

Section 6 and Appendix E describe the process that was used to assess the relative differences
between the environmental effects of the alternate means. It is not necessary to determine the
significance of the effects of each of the alternate means in order to meet the requirements of
Section 4.3 of the EIS Guidelines.
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Information Request / Comment

nature and extent of environmental factors that would have to exist in order for
an alternate to have been eliminated (in other words, what in the opinion of the
Proponent is an example of an environmental effect in relation to a
hydroelectric project that cannot be justified); and b) explain how the
conclusion was made that the relative differences in environmental effects
between the alternates are small given that the EIS provides no indication as to
the potential significance of the adverse environmental effects of the
alternates.

Proceeding with the Project avoids dependable capacity resources such as
natural gas-fired SCGTs and/or pumped storage facilities. Therefore the long-
term value of the Project’s dependable capacity is the avoided cost of a SCGT
(within the 97% Clean Energy Act clean or renewable target) and/or pumped
storage, which have unit capacity costs of between $89/kW-year up to
5440/kW-year (refer to Table 5.38, Section 5). Comments Table 5.14 (page 5-23)
indicates that, with the proposed Project, there will be a substantial capacity
surplus through F2030. Information Request The Proponent is requested to: a)
indicate whether the avoided cost of a SCGT or of pumped storage is used to
evaluate the capacity value of the surplus capacity provided by the proposed
Project and, if so, explain why it makes sense to attribute the value of avoided
capacity resources to surplus capacity; b) indicate the value of surplus capacity
to B.C. Hydro on the export market; and c) explain why B.C. Hydro would
consider pumped storage as the avoided capacity resource, when it is far more
expensive than the alternative (SCGT).

Proceeding with the Project avoids higher cost clean or renewable intermittent
resources (referred to as Available Resources in Section 5). The long-term value
of the Project’s 5,100 GWh/year of average energy is based on the avoided cost
of alternative resources, and falls into the following range (SF2013): o
S$135/MWh (SF2013), which is the adjusted weighted average price resulting
from the most recent, broadly-based BC Hydro energy acquisition process, the
Clean Power Call (about 3,000 GWh/year of firm energy) » $131/MWh (SF2013),
which is the adjusted weighted average price of the clean energy resources that
make up the portfolios shown in Table 5.42, Section 5, based on pricing from the
2010 Resource Options Report Information Request The Proponent is requested
to: a) indicate if, during the years in which the energy from the proposed
Project creates a surplus situation, as indicated in Table 5.13, the avoided cost
of alternative resources is nevertheless used to determine the value of the
proposed Project’s output; b) estimate, for the years when the proposed

Triage Final Response

No: any capacity surplus is conservatively given no value. Please see the responses to ab_0001-
068 and ab_0001-142.

BC Hydro can consider SCGTs as the avoided capacity resource only up to the 93% Clean Energy
Act clean or renewable target. Therefore, the long-term value of the Project’s dependable
capacity is the avoided cost of a SCGT (within the 93% Clean Energy Act clean or renewable
target) and/or pumped storage.

The analysis of the cost-effectiveness of the Project against alternatives is predominantly done
through portfolio analysis which considers resource timing and electricity market trade value in
surplus conditions. In particular, surplus energy is valued using the Ventyx Spring 2012 mid-spot
market forecast and surplus capacity is conservatively given no value.

Please see the responses to ab_0001-067, ab_0001-068, ab_0001-128 and ab_0001-142 and the
Technical Memo: Alternatives to the Project.

The adjusted UEC values provided in Section 5, Table 5.42 of the EIS are part of the block analysis
and indicate the high-level, long-term benefits of the Project. The block adjusted UEC values are a
proxy for the longer term comparison of the Project and the alternatives over their project lives.
This simplified longer term analysis assumes consistent resource timing for all options (all in one
year, with the actual in-service date not relevant to the analysis) and assesses only some of the
operational considerations excluding trade value. Unlike portfolio analysis, UECs do not account
for the timing of resources.
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Information Request / Comment

Project’s energy output, or a part thereof, are surplus to B. C. Hydro’s energy
needs and thus create a surplus in the LRB, the value of the proposed Project’s
surplus output on the export markets; and c) provide a weighted energy
valuation that takes into account the export market valuation for the portion of
the proposed Project’s output that is surplus to B.C. Hydro’s energy needs and
the avoided cost valuation described in the citation for the portion of its output
that is needed to maintain the LRB.

Costs associated with generation projects are recovered from ratepayers based
on the revenue requirements collected by BC Hydro, as regulated by the British
Columbia Utilities Commission (BCUC). Information Request The Proponent is
requested to describe how the BCUC normally takes export revenues into
account in determining BC Hydro’s revenue requirement.

Figure 7.2 provides a directional depiction of the expected annual costs to
ratepayers of the Project and a comparable block of either clean or clean plus
thermal alternative resources. The Project’s annual costs are calculated based
on assumptions regarding the expected cost recovery from ratepayers. The
manner of cost recovery is determined by the BCUC, and may therefore differ
from these assumptions. Information Request The Proponent is requested to
describe the assumptions regarding the manner of cost recovery from
ratepayers, which underlies Figure 7.2, and indicate the ways in which this
manner of cost recovery might vary based on prior decisions of the BCUC.

Water rentals are currently indexed to escalate at the rate of Canadian Price
Index inflation and are therefore expected to stay constant on a real dollar basis.
Information Request The Proponent is requested to clarify whether water rates
have been calculated using a different approach in the past 20 years, and
whether it anticipates any changes to the current approach.

The Project will provide incremental returns to the provincial government during
operations through its contribution to BC Hydro’s regulated return on equity and
government dividend. Through Heritage Special Direction HC1, the province
requires BC Hydro to make annual dividend payments to the province of 85% of
BC Hydro’s net income, as long as BC Hydro’s debt-equity ratio, after deducting

Triage Final Response

The requested information is outside the scope of the environmental assessment for the reasons
set out in the response to ab_0001-022, namely that the EIS “is not intended to constitute” a
CPCN for the Project. Nor is the environmental assessment a revenue requirement/rate recovery
review; revenue requirements and rate recovery are decided by the BCUC. Section 7.2.3 of the
EIS describes the role of the BCUC with respect to the Project, which is to review the costs
associated with the Project should it proceed in the context of BC Hydro’s revenue requirements:
“Costs associated with generation projects are recovered from ratepayers based on the revenue
requirements collected by BC Hydro, as regulated by the [BCUC] ... The manner of cost recovery is
determined by the BCUC ...".

As indicated in Section 7, Figure 7.2 of the EIS, portfolio costs are recovered over the period that
ratepayers would benefit from the energy and capacity provided. Recovery for the Project is
assumed to be over the 70-year financial planning period, and is expected to be for the Project's
cost of service. Recovery for other portfolios is assumed to be over an average 30-year Electricity
Purchase Agreement (EPA) term (based on the results of the Clean Power Call), and would be
subject to the terms of the EPA. See Section 7.1.3 (page 7-5) of the EIS.

The request to speculate on the manner in which the BCUC may decide Project cost recovery
issues is outside the scope of the environmental assessment for the reasons set out in the
response to ab_0001-149.

BC Hydro calculated water rentals in accordance with the Water Regulation; refer to Section
7.2.2.2 of the EIS, which specifically provides that “[w]ater rentals are currently indexed to
escalate at the rate of the Canadian Price Index inflation ...”. The requested information
concerning how approaches to calculating water rentals over the last 20 years may have differed
from the current Water Regulation, or speculating on whether the current Water Regulation
approach may differ in the future, is outside the scope of the environmental assessment.

The requested information is not germane to the environmental assessment. The benefits to
Government Revenues described in Section 7.2.2.3 are provided by the incremental return on
equity.
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Information Request / Comment

the payment, is not greater than 80:20. Table 7.5 Estimated Contribution of the
Project to the Province of B.C.’s Return on Equity and Dividend (Selected Years)
Comments The 2013 Provincial Budget reads as follows: While BC Hydro
normally provides an annual dividend to the province equal to 85 per cent of its
net income, the amount of the dividends are constrained by a requirement that
the corporation maintain an 80:20 debt to equity ratio. As a result of this
constraint, the annual dividend payment is forecast to average $245 million — or
approximately 40 per cent of average net income — over the next three years.7
Comments Table A-17 of the 2013 Provincial Budget projects BC Hydro debt to
be $18,854,000,000 in 2015/16 up from $12,978,000,000 in 2011/12 or
increasing at a rate of nearly 10% per year. ¥ Information Request The
Proponent is requested to recalculate the contribution to dividend in Table 7.5
based on a contribution of average net income of i) 20%, ii) 40% and iii) 60% at
1, 5, 10, 25 and 50 years from the proposed Project’s in-service date.

7. Government of British Columbia. February 2013. Budget and Fiscal Plan
2103/14 -2015/16, at p. 14
8. Ibid., at p.140.

For the Project, the incremental return on equity was estimated by taking 30% of
the project’s depreciated capital asset and calculating an 11.78% return on this
amount. This analysis assumes that the sole effect on BC Hydro’s return on
equity is due to the increase in BC Hydro’s capital asset base. Table 7.5
Estimated Contribution of the Project to the Province of B.C.’s Return on Equity
and Dividend (Selected Years) Comments Presumably, in Year 1 the value of the
proposed Project is $7.9 billion in real dollars. However, 11.78% of 30% of $7.9
billion is $279 million, which differs from the value in Table 7.5. Information
Request BC Hydro is requested to: a) provide a breakdown of the calculations
used to determine the values in Table 7.5; and b) elaborate on what other
factors besides the increase in BC Hydro’s capital asset base could have an
effect on BC Hydro’s return on equity.

Construction of the Project will provide economic benefits at the local,
provincial, and federal level, due to the purchase of goods and services for
construction and the resulting increase in output from supplier industries, GDP,
and household income. The Project will provide benefits to a range of
contractors and consultants supplying direct and indirect goods and services to
the Project.... For the Northeast Development Region (NEDR), the increased
output would be through the expansion of existing businesses or the
establishment of new ones, including branch and subsidiary operations of major

Triage Final Response

The value of $279 million provided in the comment is calculated in dollars at the Project in-
service date (i.e. F2022). The amounts in Table 7.5 are provided in 2012 real dollars, and are
adjusted for inflation between F2022 and F2012.

As described on Page 7-9 (lines 18-22) the incremental return on equity for the Project is based
on the capital asset base and the rate of return. The rate of return is determined by the BCUC "on
the basis of a comparison with the pre-tax rate of return earned by private utilities in B.C. ..."
Should the BCUC modify the rate of return earned by BC Hydro there would be an effect on the
incremental return on equity.

Aboriginal-owned businesses in the LAA will have the opportunity to participate on Project
contract opportunities at least to the same extent as non-Aboriginal-owned businesses. In
addition, BC Hydro's Aboriginal Contract & Procurement Policy is expected to increase Aboriginal
participation. Please also see the response to ab_0001-503.

The EIS is in accordance with the EIS Guidelines. The requested information is outside the scope
of the environmental assessment. The GDP regional estimate is for all businesses in the LAA.
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Information Request / Comment

suppliers who do not already have offices in the NEDR. Table 7.7 Economic
Development Benefits During Construction Period Comments The EIS does not
describe the likely relationship between BC Hydro and its prime contractor or
major sub-contractors. The possibility that contractors and suppliers that exist
in the proposed Project area will not have the capacity to take advantage of
major construction opportunities has often been raised by the T8FNs and other
Aboriginal groups. Information Request BC Hydro is requested to: a) indicate
the number of BC-based companies and of Canadian-based companies that
have the capacity to be the prime contractor for the construction of the
proposed Project; and b) provide estimates of the proportion of GDP, output or
household income associated with the proposed Project will accrue to
Aboriginal businesses and workers based in the NEDR.

Estimated Increases in Output in Top Five Supplier Industries During
Construction Phase Information Request The Proponent is requested to: a)
estimate the proportion of NEDR region supply capacity for the following five
supplier industries that is held within Aboriginal-based companies: §§ 1.
Finance, insurance, real estate, and renting and leasing §§ 2. Manufacturing §§
3. Professional, scientific, and technical services §§ 4. Wholesale trade §§ 5.
Operating, office, cafeteria, and laboratory supplies b) identify all BC Hydro
plans, policies and programs to support regional Aboriginal-based companies
and entrepreneurs gaining entry and expanding market share in the above-
noted key supplier industries.

Table 7.9 Average Annual Economic Development Benefits During Operations
Phase Comments Table 7.9 indicates that the vast majority of economic
development benefits will not accrue to the NEDR economy, but to other parts
of British Columbia and to a lesser degree, to other parts of Canada.
Information Request BC Hydro is requested to: a) identify what key goods and
services will be procured during operations, and current regional and
Aboriginal-based company capacity to provide those goods and services; and b)
identify all targets, preferred procurement strategies, capacity building support
or other plans, policies and programs of BC Hydro designed to support
engagement of regionally based Aboriginal companies during the operations
phase.

Triage Final Response

Aboriginal-owned businesses in the LAA will have the opportunity to participate on Project
contract opportunities at least to the same extent as non-Aboriginal-owned businesses. In
addition, BC Hydro's Aboriginal Contract & Procurement Policy to increase Aboriginal
participation. Please also see the response to ab_0001-503.

Volume 1 Appendix F Part 1 Local Participation Strategies Section 5.1 describes the current status
of the Aboriginal business community in the NEDR.

Volume 1 Appendix F Part 1 Sections 5.2 and 5.3 describe the policies and capacity building
activities with respect to Aboriginal peoples and businesses.

Section 18.4.4.2 describes mitigation measures for economic development associated with local
Aboriginal peoples.

Section 4.5.1.4 describes the maintenance activities for the dam, generating station and
spillways. Maintenance activities for each of the Site C generating units would be performed
during annual outages ranging from a one to two days for each a year to a five to six week outage
every six years. Outages would be staggered so that only two units would be taken out of service
each year for maintenance. These outages would typically occur consecutively during a period of
low demand for energy when the other units would be capable of passing the inflow from
upstream, i.e. there would be no spill.

Other specific maintenance and capital investment activities will occur at a lower frequency as
required.

Please see the Technical Memo: Dam Safety for operation, maintenance and surveillance of the
reservoir retaining structures.

Section 4.5.2.3 describes the maintenance activities for the Hudson's Hope Berm.
Section 4.5.3 describes the maintenance activities for the substation and transmission lines.

Page 74 of 550



IR#

ab_0001-
157

ab_0001-
158

ab_0001-
159

Organization

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

EIS Section

V.1,8.7.3.1.2;
page(s) 7-14;
line(s) 20-23
EISG S.5
Comment 1-
142.

V.1,8.7.3.2.2;
page(s) 7-16;
line(s) 16-17
22-23

EISG S.5
Comment 1-
143.

V.1,57.3.2.3;
page(s) 7-17;
line(s) 1-3
EISG S.5
Comment 1-

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

BC Hydro has worked to engage local businesses with development work on the
Project. To date, more than two dozen companies with local or regional offices
are engaged with the Project, with a large number of additional vendors
supplying goods and services to the Project. Information Request The
Proponent is requested to: a) indicate how many of the “local businesses”
engaged to date have their head offices in the Peace River Regional District and
in which municipality or First Nation those offices are located; b) identify how
many of these more than two dozen companies have been Aboriginal-based
businesses; and c) identify what proportion (in dollars) of opportunities to “local
businesses” from development work on the proposed Project has gone to
Aboriginal-based businesses.

Table 7.13 Estimated Employment Provided by the Project After Project In-
Service Date It is expected that approximately 50% of the direct operations jobs
on the Project will be located in the NEDR. Information Request BC Hydro is
requested to: a) estimate (with assumptions and rationale provided) the
proportion of the operations phase employment likely to accrue to regional
Aboriginal people; b) identify any BC Hydro targets for operations phase
Aboriginal employment c) identify all plans, policies and programs BC Hydro has
to maximize Aboriginal operations phase employment; d) identify any long-term
training initiatives BC Hydro is committed to in order to build Aboriginal
capacity to obtain employment in BC Hydro operations, including the degree
and duration of financial commitment; and e) identify whether BC Hydro has a
written about strategy and/or Aboriginal labour strategy for the proposed
Project and, if so, to provide them for the public record.

BC Hydro is planning for approximately 15% of workers to live in local
communities and commute daily to the work site. If additional workers are
available, both locally and regionally, BC Hydro would be able accommodate this
increase. Comments Different shift length rotations, especially but not limited
to long distance commuters and work camp-based employees, may have

Triage Final Response

Section 4.5.6 describes the maintenance activities for the access roads.
Section 4.5.7 describes sustaining capital expenditures.

Volume 1 Appendix F Part 1 Sections 5.2 and 5.3 describe the policies and capacity building
activities with respect to Aboriginal peoples and businesses.

Section 18.4.4.2 describes mitigation measures for economic development associated with local
Aboriginal peoples.

Please also see the response to ab_0001-503.

Volume 1 Appendix F Part 2 Local Participation Strategies Section 3.3 describes the local
participation to date on the Project.

Volume 1 Appendix F Part 2 Section 5.3 describes the directed procurement for Stage 2 general
contractor work that was provided to First Nations companies.

The requested information on spending is outside the scope of the environmental assessment.

Aboriginal people will have the opportunity to participate in Project employment opportunities at
least to the same extent as non-Aboriginal people. However, BC Hydro is not in a position to
estimate the level of Aboriginal employment during the operations phase.

BC Hydro has an Aboriginal Education and Employment Strategy, publicly available at
http://www.bchydro.com/content/dam/BCHydro/customer-
portal/documents/corporate/community/bc-hydro-aboriginal-education-employment-strategy-
brochure.pdf.

Volume 1 Appendix F Part 2 Local Participation Strategies, Section 5.3, describes the actions BC
Hydro is taking with regard to capacity building for Aboriginal people.

Please also see the response to ab_0001-494.

The transportation analysis (Volume 4 Appendix B section 2.1.3) assumes a shift schedule of 5
weeks on and one week off. The requested information on the effects of shift schedules is
outside the scope of the environmental assessment.
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Information Request / Comment

different impact outcomes on workers and their families. Information Request
The Proponent is request to: a) provide more information on proposed and
acceptable shift schedules for i) camp-based regional workers and ii) long-
distance commuters; and b) identify BC Hydro’s understanding, assessment and
plans, policies and programs in relation to: §§ the effects of having people work
away from their home communities and families for extended periods of time
with rotational work; and §&§ the beneficial and adverse impacts of the work
environment at the proposed Project on T8FNs members. In other words,
“What could it be like for TSFNs members to work at constructing the proposed
Project, not only economically but also mentally/spiritually/psychologically?”

BC Hydro is planning for approximately 15% of workers to live in local
communities and commute daily to the work site. If additional workers are
available, both locally and regionally, BC Hydro would be able accommodate this
increase. Comments The Proponent has not described the anticipated sources
of local labour or demonstrated an availability of local labour from those
sources. For example, the 15% of workers living in local communities could be
largely comprised of outside workers who move into the local communities.
Information Request The Proponent is asked to: §§ indicate the percentage of
employment during construction of the proposed Project expected to be taken
by people living within the RAA; §§ explain how it intends to ensure that the
percentage of employment taken by local people living within the RAA
described in part a) is achieved; §§ describe the availability of potential qualified
job-seekers from local communities, including a description of the
unemployment rates in the RAA; and §§ indicate the percentage of employment
expected during construction of the proposed Project expected to be taken by i)
other Canadians from outside of the RAA and ii) foreign workers.

BC Hydro is committed to the advancement of economic opportunities for
Aboriginal groups, both to build their capacity and to develop more sustainable
long-term relationships. Information Request BC Hydro is requested to: a)
identify its understanding of the economic and social benefits most sought by
the T8FNs and other Aboriginal groups as noted in the T8TA statement of
opposition to the proposed Project, % and Sections 3.4 and 7.2 of the T8FNs
Community Assessment Baseline Profilem; b) identify how it considered these
economic and social benefit goals/aspirations of the T8FNs and other Aboriginal
groups in its impact assessment of the proposed Project; and c) provide in
tabular format an initial estimate of the degree to which the proposed Project
will beneficially or adversely affect the economic and social goals/aspirations

Triage Final Response

Volume 4 Appendix A Part 3, Table 1, page A-4 describes the portion of Project labour demand
expected to be hired locally. Direct, induced and indirect and displacement new population is
presented in Table 5, page A-9 and A-10.

In accordance with the EIS Guidelines, the labour market baseline for the LAA (PRRD and
Northern Rockies Regional Municipality) is described in EIS section 17.3 and the Project labour
requirements are compared with labour supply in EIS section 17.4.2. Forecasts indicate the
labour force will lack sufficient numbers of suitably qualified individuals to meet Project demand
in the LAA as described in EIS section 17.4.2.3, page 17-23. BC Hydro will undertake the
mitigation measures presented in EIS section 17.4.3 to augment the labour supply particularly for
skill areas in demand by the Project. Contractors would also be encouraged to hire locally
available workers with the requisite skills.

The request for further details on employment during construction is outside the scope of the
environmental assessment.

The EIS Guidelines do not require BC Hydro to present its understanding of the economic and
social benefits most sought by Aboriginal groups. However, BC Hydro notes that:

- Information from sections 3.4 and 7.2 of Telling a Story of Change the Dane-zaa Way: A Baseline
Community Profile of Four Treaty 8 First Nations — Doig River First Nation, Halfway River First
Nation, Prophet River First Nation, and West Moberly First Nations was considered in EIS section
19 current use of lands and resources for traditional purposes, section 33 human health and
section 34 Asserted and Established Aboriginal and Treaty Rights, Aboriginal interests and
information requirements. The Part 7 Community Baseline Report and EIS Integration Summary
Table - Doig River First Nation, Halfway River First Nation, Prophet River First Nation, West
Moberly First Nations was omitted from the EIS filing in error, however it was made available to
the subject matter experts to assist in the preparation of the EIS. It will be submitted as part of
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Information Request / Comment

identified by T8FNs and other affected Aboriginal groups.

9. T8TA. 2010. WQchiigfi Yededze? Dane Godineh Ya t’a doh aah? Kaa.
Declaration of this 17th day of September 2010 of the Doig River First Nations,
Halfway River First Nations, Prophet River First Nations, West Moberly First
Nations concerning the proposed Site C Dam on the Peace River, British
Columbia.

10. Treaty 8 First Nations Community Assessment Team and The Firelight Group
Research Cooperative. 2012. Telling a Story of Change the Dane-zaa Way: A
Baseline Community Profile of Four Treaty 8 First Nations — Doig River First
Nation, Halfway River First Nation, Prophet River First Nation, and West
Moberly First Nations.

BC Hydro has an existing Aboriginal Contract and Procurement Policy that is
intended to increase the involvement of First Nations in economic opportunities
associated with BC Hydro’s business activities by allowing certain procurement
practices ... BC Hydro will contribute S1 million in funding to support trades and
skills training bursaries at Northern Lights College, with 50% of the funding for
bursaries to be dedicated to Aboriginal students Information Request BC Hydro
is requested to: a) provide a copy of BC Hydro’s Aboriginal Contract and
Procurement Policy; b) identify how long this Aboriginal Contract and
Procurement Policy has been in place, and its success rate in terms of
proportion of work that has accrued to Aboriginal-based businesses (and
regional Aboriginal-based businesses) since its inception; c) identify barriers that
remain to maximization of Aboriginal procurement and further actions being
taken by BC Hydro to address these barriers; and d) identify the time period for
the $500,000 for Aboriginal trades and skills training, and how this level of
funding was determined to be appropriate.

A preliminary analysis has been completed to determine the amount that the
Project would increase the maximum amount of wind power that can be
integrated into the BC Hydro system without affecting the reliability and security
of the system. The results of the analysis show that the wind integration limit
could increase by up to 900 MW with the addition of the Project. Information
Request BC Hydro is requested to: a) indicate the current wind integration limit
of B.C. Hydro’s system; b) indicate the current energy storage capacity of B.C.
Hydro’s existing hydro facilities; c) indicate the amount of energy storage
provided by the proposed Project; d) indicate under what terms B.C. Hydro
offers wind integration services to third party wind power developers; e)
explain, in detail, how the 1100 MW of the proposed Project could increase the

Triage Final Response

the Aboriginal Group Supplementary Report

- Please see Volume 3 Appendix B Part 3, EIS integration Summary Table, for Duncan’s First
Nation describing where community profile information for that First Nation was integrated into
the EIS.

The Aboriginal Group Supplemental Report will include consideration of the Blueberry River and
Saulteau First Nations Community Baseline Reports in the findings reported in the EIS. Any
reports made available to BC Hydro from McLeod Lake Indian Band and Horse Lake First Nation
will be considered if received in a timely fashion. Updated information will be submitted to CEA
Agency and BCEAO.

BC Hydro’s Aboriginal Contract and Procurement Policy is described in Volume 1 Appendix F Part
2 Local Participation Strategies Section 5.2. A link to the policy is provided in the references in the
Appendix. Please see the response to ab_0001-503.

Section 18.3.4 of the EIS identifies barriers and challenges for Aboriginal persons to start and
grow businesses (page 18-16). Mitigation measures to address these barriers and challenges are
described in Section 18.4.4.2 of the EIS. Actions being undertaken by BC Hydro with respect to
the Project on Aboriginal participation in the Project are also described in Volume 1 Appendix F
Part 2 Section 5.3.

The requested information on the history and performance of the Aboriginal Contract and
Procurement Policy is outside the scope of the environmental assessment.

As described in Volume 1 Appendix F Part 2 Section 5.3, the Northern Lights College bursary “will
be disbursed over a five-year period.” The appropriateness of the level of funding is outside the
scope of the environmental assessment.

Please see the response to ab_0001-098 for description of wind integration limits. Wind
integration benefits and limits are evaluated on a system-wide basis, and are not determined for
projects in specific regions.

The current total BC Hydro system energy storage is estimated to be approximately 31,800 GWh.
The Project would substantially increase the energy storage content for the upstream Williston
and Dinosaur reservoirs and would also add some on-site energy storage capability. Itis
estimated that total BC Hydro system storage would increase by over 15% due to the Project.

Note that Project storage is not the sole driver of the benefits of the Project to wind integration.
It is also the dispatchability of the capacity that results in the benefits to wind integration.
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Information Request / Comment

wind integration limit by up to 900 MW, and f) indicate whether the benefit of
the proposed Project with respect to wind integration is as great for wind
projects located on Vancouver Island as it is for wind projects in the Peace River
area, and to explain the reasons underlying its response.

Since 2009, BC Hydro has provided Project Area Aboriginal Groups with regular
information on the Project’s environmental program. Information provided
included proposed study outlines for planned work, status updates for ongoing
work, and study summaries for completed work. In each case, Project Area
Aboriginal groups were invited to review the information and provide input. ... In
some cases, BC Hydro provided Aboriginal groups with funding, available
through consultation agreements, to provide for third-party technical support
services, if required. BC Hydro requested that the Aboriginal groups provide
input regarding the materials presented either verbally or through written
follow-up. In instances where BC Hydro received feedback from Aboriginal
groups on any of the project components, BC Hydro considered the input and
responded in writing regarding how the input was considered and/or
incorporated into the Project and/or BC Hydro’s assessment. Comments Key
information provided by BC Hydro to the T8FNs concerning the environmental
program, including study outlines, designs and reports was only made available
to the T8FNs following completion or after the point at which meaningful
changes could be made. On October 19, 2009, the T8FNs provided the
Proponent and the Provincial Government with the Treaty 8 First Nations’
Report on Stage 2 Consultation. This Report was appended to the Proponent’s
Stage 2 Consultation Report,11 and noted the following: The T8FNs have
consistently informed BC Hydro since first commencing negotiations on the
Stage 2 Consultation Agreement that BC Hydro’s engagement with the T8FNs
came late in the process and that adequate time needed to be provided to the
T8FNs to allow them to participate in the consultation process on the basis of
free, prior and informed consent.2 The T8FNs cannot be reasonably expected to
provide community feedback related to the proposed Site C Project prematurely
without the full disclosure of BC Hydro Stage 2 reports and studies. To assume
otherwise would be to allow BC Hydro to adhere to a timeline that does not
recognize the late start that was afforded to the T8FNs in the first place. 2 The
T8FNs consistently raised concerns with BC Hydro throughout the negotiation of
the Stage Consultation Agreement about the need to work collaboratively with
them on study design and the need to incorporate Aboriginal science. BC Hydro
representatives’ only response was that the T8FNs were welcome to participate
in the TAC and, in fact, often expressed their frustration that the T8FNs did not

Triage Final Response

Item d) is outside the scope of the environmental assessment.

BC Hydro understands the comment respecting written responses being provided to BC Hydro by
the T8FNs to refer to several letters received from the T8FNs the week of December 17, 2012. BC
Hydro did consider these submissions, and incorporated information from them into the EIS in
the characterization of residual effects criteria in Section 19, and in its understanding of Treaty 8
rights in Section 34.

As described in the Volume 5 Appendix A06.2 BC Hydro Consultation Summary, BC Hydro first
engaged in consultation with the group of First Nations of what is now identified as the T8FNs in
December 2007. As described in Section 9.2.3.3.1, BC Hydro and Treaty 8 Tribal Association
established a Technical Advisory Representative process in 2009, which, in accordance with a
joint work plan, provided a forum to exchange technical information about the Project, seek
input from the Treaty 8 Tribal Association on potential environmental and socio-economic issues,
and to identify information that would assist in assessing the potential effects of the Project. The
TAR process resulted in the parties sharing over 75 documents, including completed studies,
proposed study outlines, terms of reference, preliminary wildlife inventory results, mapping,
literature summaries, information sheets, and technical presentations.

A summary of mitigation measures suggested by Aboriginal groups, including those proposed by
the T8TA, is provided in Section 34.4.2 of the EIS. This section also describes where in the EIS
these suggestions were given consideration by BC Hydro. BC Hydro is committed to continuing
consultation with T8TA to cooperatively explore options for mitigation. As indicated in the
Environmental Assessment Participation Agreement, BC Hydro and T8TA will work in good faith
to “avoid, mitigate, and manage any potential adverse Environmental Effects of the Project...”

As described in Section 9.2.3.3.2, “(f)ollowing the submission of the EIS to the BCEAO and CEA
Agency, BC Hydro will continue consultations with Aboriginal groups regarding BC Hydro’s effects
assessment in key areas of interest... Consultations with Aboriginal groups on potential effects of
the Project focused on the following...(r)equesting input from Aboriginal groups on potential
mitigation strategies”.
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Information Request / Comment

see eye to eye with them on the importance of participating in that broader
process.13 None of these reports [provided prior to October 2009] pertain to the
cumulative socio-economicecological effects or impacts of the proposed project,
the potential effects or impacts of infrastructure relating to the proposed

project, and no information has been provided to assist with the development of

appropriate methods or means for mitigation, accommodation or
compensation. " Any “information...to assist with the development of
appropriate methods or means for mitigation, accommodation or
compensation” was only provided to the T8FNs in the summer and fall of 2012.
Despite the very tight timeframes, the T8FNs provided written responses to the
Proponent, where responses were warranted. However, due to the advanced
stage of the Proponent’s EIS and the Proponent’s unwillingness to delay

submission of its EIS to permit meaningful consultation, it appears that very few

if any of the responses of the T8FNs were incorporated into the EIS.

11. BC Hydro. Fall 2009. Peace River Site C Hydro Project: A Potential Source of
Clean, Renewable and Reliable Power for Generations. Stage 2 Report:
Consultation and Technical Review.

12 BC Hydro. Fall 2009. Peace River Site C Hydro Project: A Potential Source of
Clean, Renewable and Reliable Power for Generations. Stage 2 Report:
Consultation and Technical Review. Appendix: Treaty 8 First Nations’ Report on
Stage 2 Consultation, at p.3.

13 Ibid., at p.8.

14 Ibid., at p.9.

In 2011 and 2012, a major focus of consultations with Project Area Aboriginal
Groups and other interested Aboriginal groups involved specific components of
the Project. BC Hydro asked each Project Area Aboriginal Group to provide BC
Hydro with their topics of interest to ensure that the information provided by BC
Hydro through the consultation process was relevant to each Aboriginal group’s
unique areas of interest. Presentation materials were discussed at a variety of
venues (Chief and Council meetings, community meetings, and/or with technical
representatives) and provided to multiple Aboriginal groups upon request.
Presentation topics included: ... » Alternative dam site locations (alternative
means of project delivery) Comments With respect to alternative dam site
locations, key steps in BC Hydro’s approach included the following: §§ prior to
BC Hydro agreeing in April 2011 to a request by the T8FNs in January 2011 to be
consulted on these site alternatives, the extent of consultation by the
Proponent consisted of an email sent on May 5, 2008 to the T8FNs providing a

Triage Final Response

BC Hydro disagrees with the assertion that only those site alternatives that maximized the
hydroelectric potential of the Peace River were considered. As BC Hydro indicated to the T8FNs in
a letter dated February 24, 2012, the purpose of the Alternate Sites Study was to analyze
alternate means of maximizing the development of the hydroelectric potential of the Peace River
within the existing flood reserve, that is, between Peace Canyon Dam and Site C, in a cost
effective manner, taking into account the effects of each alternate site in a multi-attribute
analysis.

The Alternate Sites Report considers three alternates that would not fully develop the head
between Peace Canyon Dam and Site C, namely a dam at Wilder Creek, a dam at Site C1 and a
dam at Site C2. This was done to analyse the costs and benefits of moving the dam upstream and
by avoiding flooding of the lower portions of the Moberly River.

The statement that BC Hydro did not make the addendum to the Alternate Sites study available
to T8FNs until the filing of the January 2013 EIS is incorrect. As described in ab_0001-145, a final
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Information Request / Comment

link to the 2003 Cascade Study; §§ BC Hydro provided a draft of the Alternates
Study to the T8FNs in April 2011; §§ BC Hydro submitted its Project Description
for its preferred alternative, the proposed Project, to the BC EAO and CEA
Agency on May 18, 2011 §§ BC Hydro was unable to meet with the T8FNs to
discuss the Study until October 2011, five months following the submission of
the Project Description; §§ At the meeting held on October 20, 2011, BC Hydro
indicated that it had been instructed by the Province to consider only those site
alternatives that “maximized the hydroelectric potential of the Peace River
between Peace Canyon Dam and the location of the proposed Site C project”;
§§ Despite concluding its addendum to the Alternates Study in August 2011,
BC Hydro did not make this information available to the T8FNs until it was filed
with the EIS in January 2013.

15. Klohn-Crippen Berger et al. August 2011. Optimization of Project Layout and
Configuration of Structures: Review of Alternate Sites on the Peace River
Addendum 1 Updated Assessment Using New General Arrangement.

9.2 Waterborne Debris Clearing Strategy During the first five to ten years of
reservoir operations additional sites for temporary or seasonal debris collection
booms would be identified based on the observation of natural debris movement
and collection. These additional reservoir booms would be designed to allow for
boat passage. 9.3 Waterborne Debris Clearing Schedule Debris booms would be
located in the Peace River in year one of the Project clearing schedule. These
booms would be maintained for the duration of the construction schedule.
Comments These two statements appear contradictory. Information Request
Clarify whether debris clearing from the waterway will continue through the
operational period, whether debris blockage of small tributaries is anticipated
and, if so, whether there are there mitigation measures proposed to deal with
this issue.

Dam 7b would be located at river marker 40.5 about 11 km downstream of
Hudson’s Hope. It is the most attractive dam site in the river reach located close
to the downstream extent of the Gates Formation. Comments The 2003 Cascade
Study16 also made a similar observation: Site 7b, shown on Figure 9.2, is the
most attractive dam site in the river reach. p. 9-1. The EIS needs to explain why
this “most attractive dam site” is not being considered in greater detail for
development on its own without a Low Site C project and as part of an
alternative portfolio that does not include Site C. Information Request BC Hydro
is requested to: a) revise the estimate of mean annual flow at Site 7b to include
the inflow downstream of PCN (i.e. Maurice Creek, Lynx Creek, etc.); b) discuss

Triage Final Response

version of the report, the only substantive change to which was the addition of an addendum,
which considered the implications of the updated dam design, was provided on October 13,
2011. This information is described in Volume 5 Appendix A06.2, on page 122 of 166.

The statements refer to debris management during the operations phase, and to debris
management during construction. During construction debris booms would be placed in year two
to minimize downstream passage of debris at the construction site, and will remain in place
during the remainder of the construction period. Booms will remain in place during operations on
the upstream side of the dam and generation station, and as described in Section 9.2, additional
debris booms will be placed as a component of debris management as necessary.

On its own, a dam at Site 7b would have a capacity of 238 MW, an average annual generation of
1210 GWh and a firm annual energy of 1052 GWh. Site 7b would not meet the need described in
Section 5.2 of the EIS. As shown in the Facilities Characteristics Matrix in Volume 1 Appendix E,
the reservoir volume at 7b would be 114 million m3, which is less than 5% of the volume for the
Project. As a result 7b would have little dispatchable capacity.

Please see the Technical Memo: Hydro-Electric Storage and Dispatchable Capacity.
Please see the response to ab_0001-144.

The following information is provided for clarification:

Page 80 of 550



IR#

ab_0001-
168

Organization

Treaty 8
Tribal
Association

EIS Section

V.1,
AppendixE
V.1, Appendix
E — Addendum
1; page(s) 89
12; line(s) n/a
n/a

EISGS.4.3
Comment 1-
153.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

the potential for and benefits of synchronous generation of flows with PCN at
Site 7b; c) confirm that the Site 7b was developed based on the assumption of a
reservoir elevation of 461.8 metres and, if not, explain why not; d) discuss the
technical end economic potential for tailrace improvements at Site 7b assuming
that Site Low C is not developed or is not developed until much later; e)
determine the maximum available net head at Site 7b based on the findings
from parts a) through d); f) determine the mean annual energy, firm energy,
total capacity and firm capacity at Site 7b and Low Site C based on the findings
from parts a) through e); f) discuss the contingencies and risk allowances
assumed for Site 7b, the influence of these contingencies on the direct cost of
Site 7b, and the information that would need to be gathered in order to lower
these contingencies, including in relation to the foundation conditions at Site
7b; and g) recalculate the energy ratio, cost ratio, energy cost ratio and UEC in
S/MWh for Site 7b and for Low Site C developed individually and collectively
(assuming Site 7b is developed first) based on the findings from parts a) through
f).

Figure 12-2 Initial Screening of Alternates The expected energy cost ratio for the
two dam cascade is higher than Site C because: ® 1. the annual generation of the
two dam cascade would be 4% less than at Site C due to higher head losses (see
Appendix E); o 2. the direct construction cost of the two dam cascade would be
34% higher than for Site C; » 3. higher amounts were included in the estimate for
the two dam cascade to allow for additional site investigations, engineering,
contingency and risk since the foundation conditions at site 7b are unknown;
and e 4. interest during construction is higher due to the longer overall
construction schedule. As detailed in Section 4 above, the energy cost ratio for
this alternate reduced from 1.55 to 1.37. The 37% greater energy cost relative to
the updated base case site C3 alternate represents a loss in value of
approximately 52.9 billion. With only a marginal increase in the local dam site
footprint for the revised Site C Base Case arrangement at site C3, it is concluded
that the overall impact to the results of the alternates study assessment for the
two dam cascade would not change. The 2 dam cascade (7b/low C3) would still
not be considered preferable to the project being constructed as a single dam at
site C3. Comments Figure 12-2 indicates that Site 7b / Low Site C has a more
optimal footprint ratio compared to all of the other alternates studied, including
the proposed Project. The analysis undertaken by the Proponent appears to
assume that Site 7b and Lower Site C would be constructed immediately in

Triage Final Response

In the Alternates Study the generation of 7b was based on the mean annual flow at Peace Canyon
Dam. As shown in EIS Volume 2 Appendix | Fluvial Geomorphology and Sediment Transport
Technical Data Report, Table 3.3, the mean annual discharge of Lynx Creek is 1% of the mean
annual discharge between Peace Canyon Dam, and the Project and the mean annual discharge
from the residual drainage area (i.e. excluding Halfway River, Moberly River, Cache Creek, Farrell
Creek and Lynx Creek) would be 5%. Adjusting the mean annual discharge at Site 7b to include
Lynx Creek and the other minor tributaries would increase the generation at 7b by about 2.25%
which would not materially change the results of the Alternates Study.

As described in EIS Volume 1 Appendix E Section 6.6 synchronous generation with Peace Canyon
Dam was assumed. As shown in the Facilities Characteristics Matrix in EIS Volume 1 Appendix E
the assumed reservoir elevation for 7b was 461.8 m. Optimization of the reservoir level for site
7b could result in a lower reservoir level, installed capacity and generation than given in the
study.

The slope of the river at site 7b is approximately 0.84m/km. This means that a 1 m increase in
gross head would require dredging several million m3 or material from the river for over distance
of several km.

Please see the response to ab_0001-144.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

sequence. Based on the information in Table 5.13 and Table 5.14 for Site C, and
considering that Site 7b / Low Site C provides nearly as much energy and
capacity as Site C, the Site 7b / Low Site C alternate would also result in
surpluses throughout the planning period. However, delaying the development
of Low Site C until it is needed would result in a reduction of surpluses. As well,
considering that the rate of inflation is less than the discount rate, there could
also be increases in value associated with delaying Low Site C. Information
Request The Proponent is requested to: a) analyze the implications of
developing Site 7b in F2022 and delaying Low Site C; and b) provide Energy and
Capacity Surplus/Deficit Tables, as in Tables 5.13 and 5.14, without the

proposed Project and with Site 7b in service in F2022; c) assuming that Site 7b is

commissioned in F2022, indicate in what year Low Site C would be required to
maintain the Load Resource Balance; d) provide Energy and Capacity
Surplus/Deficit Tables, as in part c), with Low Site C commissioned in the year
indicated in response to part c); e) describe the methodology it has used, or
would use, in the Site 7b / Low Site C scenario to take into account the financial

benefits of deferring the construction of Low Site C; and f) determine the lowest

UEC of a Clean Energy Portfolio containing Site 7b alone and Site 7b and Low
Site C, making explicit the capacity credits for both scenarios.

Table 1 Project Cost Estimate Breakdown Comments The costs in Table 1 are in
$2010 real dollars. Information Request The Proponent is asked to indicate
when the next project cost estimate is anticipated given that the cost estimate
in the EIS is out-dated by three years.

Due to engineering, environmental, and consultation work done in previous
stages of the Project, the Project had reached a level of project definition to
characterize the 57.9 billion project cost estimate as a Class 3 cost estimate as
defined by the Association for the Advancement of Cost Engineering (AACE
2012). Information Request The Proponent is asked to provide: a) the range of
accuracy of a Class 3 cost estimate; and b) the upper and lower bounds of this
Class 3 capital cost estimate.

While the final costs for any capital project can only be known after a
competitive procurement process is complete and a final bid is accepted, BC
Hydro expects project costs will be to be within the bounds of the current capital

Triage Final Response

While the Project cost estimate was developed in 2010, it is not “out-dated by three years”:

¢ As described in Volume 1, Appendix F, Part 1, the Project cost estimate is a Class 3 cost
estimate as defined by the Association for the Advancement of Cost Engineering, and includes
inflation;

¢ BC Hydro notes that Project UECs have been presented in $F2013 in Chapter 5 of the EIS for
comparison to potential alternatives.

The requested information is outside the scope of the environmental assessment.

From the AACE classification, "Typical accuracy ranges for Class 3 estimates are -10% to -20% on
the low side, and +10% to +30% on the high side, depending on the technological complexity of

the project, appropriate reference information, and other risks (after inclusion of an appropriate
contingency determination)."

Ordinary market conditions refer to reasonably expected variability in cost drivers that would be
included in contingency amounts. This would reflect variability in items such as (but not limited
to) labour costs, commodity prices, quantities, and schedule.

Page 82 of 550



IR#

ab_0001-
172

ab_0001-
173

ab_0001-
174

Organization

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

Treaty 8
Tribal
Association

EIS Section
line(s) n/a
EISG S.5

Comment 1-
156.

V.1, Appendix
F, Part1;
page(s) 4;
line(s) n/a
EISG S.5
Comment 1-
157.

V.1, Appendix
F, Part1;
page(s) 4;
line(s) n/a
EISG S.5
Comment 1-
158.

V.1, Appendix
F, Part1;
page(s) 4;
line(s) n/a
EISG S.5
Comment 1-
159.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

cost estimate in ordinary market conditions. Information Request Explain what
is meant by “ordinary market conditions” and provide an example or examples
of unordinary market conditions.

Table 2 Annualized Operating Costs Information Request The Proponent is
requested to: a) break down the Grants-in-lieu and School Taxes line into its
components; and b) indicate the amounts and years for major sustaining capital
investments that, when annualized, result in the amount indicated for
Annualized Sustaining Capital.

The actual costs of the project to ratepayers will vary year-to-year and will be
subject to policy decisions by the B.C. Utilities Commission regarding the scope
and timing of cost recovery from ratepayers. These decisions are expected to be
part of a future BC Hydro revenue requirements application. Information
Request The Proponent is requested to: a) describe the approach used by the
BCUC in its recent rate decisions regarding cost recovery from ratepayers of the
costs of B.C. Hydro’s existing hydro generating stations; b) indicate whether or
not it has any reason to expect this approach to change with respect to the
proposed Project, and, if so, to indicate why, and the nature of the anticipated
changes; c) indicate whether or not B.C. Hydro intends to ask the BCUC to
modify its current approach regarding cost recovery from ratepayers; and d)
confirm that these decisions will be part of future BC Hydro revenue
requirements applications, for the life of the proposed Project.

Levelized unit energy costs are calculated by taking the present value of the
annual costs of an energy resource and dividing by the present value of its
annual energy benefit. Information Request The Proponent is requested to: a)
explain why future energy benefits should be subject to discounting; and b)
indicate whether the discount rates applied to costs and energy benefits are
always the same, and, if so, why.

Triage Final Response

Ordinary market conditions would not include extreme variability in these factors, such as due to
a market disruption.

Grants-in-lieu are estimated to be $1.3 million (as per Section 7.2.1.2), school taxes are estimated
to be $0.8 million, $0.5 million is carried as contingency amount included for the calculation of
the Project unit energy cost and the evaluation of Project economics in Section 5. This
contingency is associated with the following uncertainties:

- The amount of grants-in-lieu BC Hydro may be directed to pay by the Province.

- The capital cost amounts that are subject to school taxes, as well as the school tax rates.

The level of detail requested on sustaining capital is not material to the environmental
assessment. Please see the response to ab_0001-156 for details on maintenance and capital
additions.

The request to speculate on the manner in which the BCUC may decide Project cost recovery
issues is outside the scope of the environmental assessment for the reasons set out in the
response to ab_0001-149.

The levelized unit energy costs (UECs) are computed such that if all the energy from a resource
were sold at that price, the present value of the revenue generated would be exactly equal to the
present value of all project costs. In order for this UEC to be determined, the energy must be
discounted.

Mathematically, this can be expressed as follows:
Present value of revenue based on UEC = Present value of all costs
If:

Ey =energy generation in any year
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D = annual discount rate
y denotes the year, and Y denotes the number of years of cost and revenue streams
Then the above equation can be expressed as follows:

i Ey xUEC
= (1+D)’

Equation 1: VY = Present value of cost

Since the UEC is, by definition, a constant, it can be taken outside of the summation, leaving:

Y Ey
2oy

Equation 2: UEC * Y=L = Present value of costs

Or:

UEC * Present value of energy = Present value of costs

UEC = Present value of costs / Present value of energy

Effectively, the formula is present valuing revenue, but because the UEC is constant and can be
removed outside the summation, the formula appears to be present valuing energy.

It is assumed that “energy benefits” in the comment refers to the actual physical energy. The
discount rate that is applied in a calculation, be it to calculate a real levelized or nominal levelized
UEC, must be the same for the costs and energy.

ab_0001- Treaty 8 V.1, Appendix | Cost of Incremental Firm Transmission: The cost of incremental firm The Cost of Incremental Firm Transmission (CIFT) was based on the BC Transmission Corporation
175 Tribal F, Part1; transmission provides a general indication of the long term unit cost of bulk report: Bulk Transmission System Cost of Incremental Firm Transmission for BC Hydro’s 2008
Association page(s) 4-5; transmission system reinforcement from one region to the next, and is expressed = LTAP Base Plan and Contingency Resource Plans CRP1 and CRP2 (January 15, 2009). This
line(s) n/a as a region-to-region bulk transmission capacity cost. Comments Table 3 document is available on the BC Hydro website. The level of detail provided by the report is not
EISG S.5 indicates a Cost of Incremental Firm Transmission of $5/MWh. Information required for the purposes of environmental assessment.
Comment 1- Request The Proponent is reguested to:'a)'lndlcate the sou.rce of the value used The $5/MWh value is consistent with the cost adjustment process used in the Clean Power Call
160. for the Cost of Incremental Firm Transmission; and b) provide a copy of the

and is determined as follows. The CIFT factors used were from the Contingency Resource Plan 2

document from which this value is drawn or, if no such document exists, (CRP2), CIFT 2008 — F2010 Stage as shown on Page 2 of the above-referenced report:

provide a detailed explanation of the derivation of this value.
e as the Project is located in the Peace River (PR) region, it was assigned CIFT costs from PR to
Central Interior (Cl) of $6.1k/MW-yr, CI to Kelly Nicola (KN) of $2.2k/MW-yr, and KN to Lower
Mainland (LM) of $15.4k/MW-yr;
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Line Losses Adjustment: This adjustment reflects the cost of losses associated
with delivering energy from the project location to the Lower Mainland, on a
stand-alone basis. Information Request The Proponent is requested to: a)
indicate the average line losses associated with the proposed Project,
distinguishing between transmission and distribution losses; and b) indicate the
peak capacity line losses associated with the proposed Project, distinguishing
between transmission and distribution losses.

Capacity Credit: To reflect the value of dependable capacity to the BC Hydro
system, a capacity credit is applied to projects with an hourly firm product (such
as the large hydro-electric facilities). The composition of the unit energy cost at
the point of interconnection (using a 6.0% real discount rate) as well as
adjustments to reflect the cost of delivering the energy to the Lower Mainland, is
shown in Table 3 below. Capacity credits are provided for the low (S89/kW-yr)
and the high (5440/kW-yr) ends of the range of capacity value from Section
7.1.2.2, as well as a mid-level capacity credit based on the cheapest pumped
storage capacity identified (5216/kW-yr). All capacity credit scenarios assume
capacity resources operate at an 18% load factor. Comments Capacity value is
addressed in Section 7.1.2.1 of the EIS. Information Request The Proponent is
requested to: a) explain why B.C. Hydro would consider pumped storage as the
avoided capacity resource, when it is substantially more expensive than the
alternative (SCGT); b) explain why it is assumed that capacity resources operate
at an 18% load factor; and c) indicate whether or not the capacity credit is
applied to surplus capacity and, in the affirmative, to explain why it is
appropriate to do so.

Table 3 Project unit energy cost at 6.0% real dollar discount rate Portfolios that
require capacity back-up have a cost added to reflect this, rather than providing
a credit to resources that provide capacity as in this table. Information Request
The Proponent is requested to: a) explain in detail the reasoning underlying the
approach described in the citation, where portfolios that provide firm capacity
are awarded a capacity credit, and portfolios that require capacity back-up have
a cost added to reflect this; b) describe other approaches used by utilities to
take capacity into account in determining project costs; and c) describe, in order
to clarify the approach described in part a), the characteristics of a hypothetical

Triage Final Response

« these CIFT factors are additive and expressed in real $2008. This results in a total CIFT factor of
$25k/MW-yr in Real $2013 assuming 2% annual inflation;

« finally, the $25/MW-yr is converted to $5/MWh based upon the Project Capacity of 1100 MW
and Project Energy of 5100 GWh/yr.

Losses associated with transmission from the Project point of interconnection to the lower
mainland would vary across the year depending on environmental conditions (ambient air
temperature, for example) and the overall system status. An average line loss of 10% is assumed
for the purposes of calculating the Project UEC adjusted to the lower mainland, and is included in
the evaluation of the Project compared to alternatives.

Distribution losses would not vary between the Project and the alternatives.

In Section 5.5, BC Hydro considers both portfolios with pumped storage as the avoided capacity
resource and portfolios with pumped storage and SCGTs as the avoided capacity resource. SCGTs
are available only within the 93% Clean or Renewable target described in Section 5.5.2.8. Please
also see the response to ab_0001-147.

Please see the response to ab_0001-116 for discussion of the 18% load factor.

Capacity adjustments are applied to unit energy costs to reflect the value of dependable capacity
for a resource option. These are not applicable to capacity resources such as pumped storage.
The analysis of alternatives in Section 5.5 recognized the value of pumped storage capacity.
Please also see the response to ab_0001-178.

The statement cited is intended to clarify the difference between the UEC methodology used in
the Section 5.5 EIS portfolio analysis and the UEC build-up used in Volume 1 Appendix F Part 1
Table 3. The statement references that in the portfolio analysis: “Portfolios with alternative
resources that require capacity back-up have these resources and the related costs added to
reflect this”. This is the same approach used in Table 5.42 for the comparable block UEC
calculations. This contrasts what was done in Table 3 of the citation where the Project was given
a credit.

It is not the case that both methods are used at the same time. The value of capacity must be
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

project which neither provides firm capacity nor requires capacity backup.

The Site C team has sought to support capacity building opportunities for
Aboriginal people in the planning and construction phases of the Project through
the directed procurement, support for education and training, and business
outreach activities described below. Information Request BC Hydro is requested
to identify the total dollar value, and over what time period, it has currently
committed for: a) education and training programs for Aboriginal peoples,
identified in the EIS; and b) business capacity building for Aboriginal peoples, as
noted in sub-section 34.6.3.3 of the EIS.

Comments BC Hydro notes that planning and technical studies, including a
review of background information, were completed as a preliminary step in the
effects assessment process. We note the following: §§ T8FNs technical studies
in the form of the T8FNs Community Assessment, were received by BC Hydro in
December 2012; §§ Other Aboriginal group technical studies remain
outstanding and the results of those technical studies are not included in the
EIS; and §§ BC Hydro submitted its EIS on January 25, 2013. Information
Request BC Hydro is requested to: a) justify the submission of a partial EIS
without several of the technical reports required by the EIS Guidelines; and b)
describe the process by which BC Hydro integrated T8FNs Community
Assessment submissions into its EIS within such a short time frame, and
whether T8FNs were involved in reviewing the results of this integration for
appropriateness and accuracy prior to the submission of the EIS.

Triage Final Response

recognized in the comparison of alternatives; it is clear that if BC Hydro were to pursue
intermittent clean or renewable resources it must acquire dependable capacity and such capacity
would equally clearly come at a cost. There is no double counting of capacity-related costs.

BC Hydro is not aware of any resources that neither provide firm capacity nor require capacity
backup.

Taking into account the value of dependable capacity is not a new methodology and has been
used by BC Hydro in its CPCN applications to the BCUC, for example. The request for information
on approaches used by other utilities is outside the scope of the environmental assessment.

Volume 1 Appendix F Part 2 Local Participation Strategies Section 5.3 describes BC Hydro actions
related to capacity building for Aboriginal peoples. Timing of activities is provided where
available.

Section 17.4.3.2.2 describes mitigation measures for labour participation associated with local
Aboriginal peoples.

BC Hydro understands the comment regarding "technical reports" to refer to First Nation
community baseline reports. The EIS Guidelines did not require these technical studies. Rather,
as described in Volume 3, Appendix B, “Approach to Gathering and Integrating Community
Baseline Information”, BC Hydro first approached Aboriginal groups, including the Treaty 8 Tribal
Association, in May of 2011 to participate in gathering baseline information to support the Socio-
Economic Assessment.

As described in Volume 5, Appendix A06, BC Hydro and the T8FNs finalized a First Nation
Community Assessment terms of reference (ToR) on March 8, 2012 which set out the key
deliverables and funding associated with each. The key deliverable for consideration in the EIS
was the Community Baseline Profile report for each First Nation, and the T8FNs collectively, due
July 3, 2012. Due to delays encountered by T8FNs in completing the work, a first draft of the
Community Baseline Report was not received by BC Hydro until October 26, 2012. Additional
information was included in the final version which was received on November 28, 2012. A report
identifying potential impacts pathways, due August 24, 2012 was not submitted to BC Hydro until
November 16, 2012.

With respect to consideration of the T8FN report, please see the response to ab_0001-017.

As of the filing of the EIS, BC Hydro awaited reports from four First Nations: Saulteau, Blueberry
River, McLeod Lake and Horse Lake First Nations. As a result, BC Hydro committed to include the
results of these reports if received from the First Nations in a timely manner. Since that time,
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Submitted by BC Hydro on May 8", 2013

Information Request / Comment

For the purpose of formal effects assessment in British Columbia, VCs are
categorized under five pillars: 1) environmental, 2) economic, 3) social, 4)
heritage, and 5) health, which are referred to in BCEAA. Comments Culture is
noticeably absent from these pillars, and the BCEAQ’s guidance on the heritage
pillar arguably does not reflect good practice for cultural impact assessment,
which would include all tangible and intangible elements of culture. However,
the EIS Guidelines require the EIS to include presentation of the interests of
Aboriginal groups, including intangible heritage resources. On December 18,
2012, the T8FNs provided BC Hydro with some guidance on its understanding of
intangible heritage resources. In addition, the Baseline Profile and Impact
Pathways reports of the T8FNs Community Assessment refer specifically and
extensively to intangible heritage resources. On January 31, 2013, BC Hydro
indicated it had received the information and welcomed further discussion.
Notably, the BC Hydro response did not refer to integration of intangible
heritage resources in the EIS, and the EIS contains no substantive references to
intangible heritage resources other than in documents submitted by the T8FNs.
Information Request BC Hydro is request to: a) indicate where and how it
identified in the EIS: §§ indicators of intangible heritage resources of the T8FNs;
§§ baseline and trend conditions for the indicators of intangible heritage
resources of the T8FNs; §§ the role of the Peace River valley in the protection
and promotion of intangible heritage resources of the T8FNs, §§ impact
pathways, impact characterization, and significance prediction for intangible
heritage resources of the T8FNs (and other Aboriginal groups) in relation to the
proposed Project. b) identify how, in what form, and when, BC Hydro plans to
integrate into the EIS an assessment of the effects of the proposed Project on
intangible Aboriginal heritage resource.

Table 10.1 Spatial Boundary Descriptors Notes: Transportation infrastructure
that will be used without modification to transport materials or personnel
required for the Project is excluded from the Project activity zone because

Triage Final Response

reports from Saulteau and Blueberry River First Nations have been received and are given
consideration in the Aboriginal Group Supplemental Report. With regard to outstanding baseline
studies from the other two Aboriginal groups, should additional information be received from the
Aboriginal groups, BC Hydro will consider and incorporate it into the EIS, as appropriate, during
the EIS review phase.

To date, BC Hydro has not received feedback from the T8TA regarding the integration of the
results into the EIS. Feedback will be considered if received in a timely fashion. Updated
information will be submitted to CEA Agency and BCEAO.

Section 19, page 19-14 provides information on the importance of the Peace River Valley for
Aboriginal groups and the relationship between engaging in traditional activities and Aboriginal
people’s well-being and quality of life, including promotion of the use of traditional language,
retention of knowledge, traditions and values, and other intangible heritage resources. This
consideration provided context for the assessment of potential Project effects on other cultural
and traditional uses (Sections 19.4 and 19.5) and was taken into account in the determination of
significance.

The EIS Guidelines do not direct BC Hydro to conduct an effects assessment on intangible
heritage resources. Section 18 of the EIS Guidelines, at page 98, notes that Aboriginal interests,
including intangible heritage resources, will be presented in the EIS in accordance with Section 20
of the EIS Guidelines. As noted in Section 34.6.1 of the EIS, BC Hydro included an Aboriginal
Issues, Concerns and Interests Tracking Table in Volume 1 Appendix H.

The noted-transportation infrastructure lies outside the Project activity zone, in accordance with
Table 8.2 of the EIS Guidelines.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Project-related traffic will be within the design capacity of that infrastructure.
Comments The EIS is required to describe the project components and
activities. Thus, the geographic scope of assessment should include, within the
appropriate VCs, not only all newly built physical structures, but also all areas
where the proposed Project will have activities or activity levels that differ from
the base case. In the case of transportation, increased Project-related traffic
may have effects on public safety, road maintenance costs, travel time, wildlife
collisions and disturbance, and use of lands and resources, among other factors.
These changes will occur within a defined geographic area, which should be
included in the spatial boundary for the effects assessment. Information
Request The Proponent is requested to: a) clarify whether the above-noted
transportation infrastructure is included in the LAA or the RAA for the effects
assessment; and b) clarify how existing transportation infrastructure that will be
used by the proposed Project will be included in the geographic scope of the
assessment.

The significance determination for residual adverse effects, and its rationale, has
been evaluated by taking into account the objective characterization of each
criteria described above and other factors including relevant guidance published
by the Agency and the BCEAO (FEARO 1994, Agency 1999, Hegmann et al. 1999,
and BCEAO 2010).

Table 14.17 Mitigation Measures for Mortality

Table 14.19 Summary of Characterization of Residual Effects: Habitat Alteration
and Fragmentation — Butterflies and Dragonflies

Comments The process for calculating the level of significance for individual
residual effects is not transparent. It is clear that the potential effect is first
characterized by a set of standard criteria (e.g., Table 14.19, p.14-69) but it is
less clear how the levels of each criterion are then synthesized together and
weighed or balanced against the proposed mitigations (e.g., those presented in
Table 14.17, p.14-63) to arrive at an assessment of mitigation effectiveness
(e.g., as presented in Table 14.17, p.14-63). The actual residual effect and the
derivation of its significant are also unclear and not articulated in any explicit
manner. Information Request The Proponent is asked to present a more
transparent methodology for deriving the significance of residual effects.

Comments Efforts have been made by the Fish and Wildlife Compensation
Program for the Columbia Basin (FWCP:CB) to begin to compile a better
understanding of pre-hydroelectric development habitats throughout the BC

Triage Final Response

Where no Project-specific modifications are required, Project-related traffic is assumed to be
within the design capacities — and therefore design operating range — of existing transportation
infrastructure. The use of such infrastructure is subject to applicable regulations regarding
licencing, speed, condition of motor vehicles, handling of dangerous goods, and other matters
aimed at protecting public health and safety and the environment. Project-related traffic using
existing unmodified transportation infrastructure will be subject to the same requirements as all
other traffic using that infrastructure.

Section 8.5.2.4 and Section 8.5.3.3. of the EIS Guidelines require BC Hydro to provide its
assessment of the significance of residual adverse effects and cumulative effects that may result
from the Project. The thresholds for determination of significance took into consideration the 9
objective criteria in the determination of significance. Where residual adverse effects and
cumulative effects have been predicted, BC Hydro has provided its assessment for significance
and its rationale for that determination.

Please see the Technical Memo: Cumulative Effects Assessment, which demonstrates that the
potential cumulative effects of the Project have been assessed in a reliable, scientifically sound
manner that meets the requirements of the EIS Guidelines.
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EISG S.8.5.3 portion of the river basin over which the FWCP:CB has some jurisdiction. This

Comment 2-6. | will contribute to an improved appreciation of the effects of multiple dams and
impoundments on habitat conversion and biodiversity. A central focus of this
preliminary work is mapping of pre-dam aquatic, wetland/floodplain and
terrestrial ecosystems using data including historic aerial photographs,
topographic maps and land class mapping. This mapping is able to provide a
meaningful level of detail to characterise the range of habitat diversity that
previously existed in the areas impounded. The results include estimates of
total habitat losses of various types relative to what exists there now. The work
also evaluated species impacts based on habitat loss information and species-
habitat associations. Ecological functions and processes were investigated
based on what is known of altered hydrological regimes and floodplain
processes. Although land class mapping in the upper Peace was not conducted
prior to the Williston and Dinosaur reservoirs, there is adequate historic aerial
photography, topographic mapping, hydrometric data and other sources of
information descriptive of the pre-existing river reaches that can be used in
cumulative effects analysis. The long-term goal of taking this watershed
approach to cumulative effects is the maintenance of biodiversity in the
Columbia Basin. This is the also the goal of environmental assessment for the
Peace River and the central point of doing cumulative effects assessment. The
arguments made in the EA methodology for excluding the upper watershed
from the assessment of the proposed Project are not consistent with current,
state-of-the-art work based on principles of landscape ecology in other river

In the Columbia Basin Report referenced in the Information Request, predictions of impacts were
limited and uncertain given a lack of pre-dam information, uncertainty in the ecological processes
and relationships, the confounding effects of other anthropogenic developments in the region,
and the confounding effects of other changes in the terrestrial and aquatic environment since
construction of the dams in the Columbia Basin. A similar analysis in the Peace would be subject
to the same uncertainty and of no utility for this environmental assessment.

basins in BC.
ab_0001- Treaty 8 V.2,S.10.3.1.1 | Table 10.2 Local Assessment Areas Comments The LAA is defined as the Please see the Technical Memo: Spatial Boundary Selection.
186 Tribal ; page(s) 10-5; | maximum geographic extent of the potential for the proposed Project to cause
Association line(s) 10 an adverse effect. For wildlife, this extent has been arbitrarily restricted to the
EISGS.8.4.1 same LAA as for vegetation and ecological communities — basically the proposed

Comment 2-7. | Project Activity area plus a 1,000m buffer. If the project were to have an effect
on wildlife, the effect would permeate directly over the animals’ home range
and indirectly into adjacent home ranges. There are many species of wildlife
that range further than 1km. As defined, the proposed LAA for wildlife is
inadequate for the environmental assessment. Information Request The
Proponent is requested to redefine the LAA for wildlife based on the maximum
geographic extent of the potential for the proposed Project to cause an adverse
effect and, if not, to explain why not.

ab_0001- Treaty 8 V.2,5.104; Comments No reference is made in the EIS to any guidance documents on The social and economic effects assessment is in accordance with the EIS Guidelines and
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Comment 2-8.

V.2,5.10.4.2.2
; page(s) 10-9;
line(s) 16

EISG S.8.3.1,
S.8.5
Comment 2-9.

V.2,5.10.4.2.3
; page(s) 10-10
; line(s) 2-5
EISG S.8.3.1,
S.8.5
Comment 2-
10.

V.2,S5.10.5.1.;
page(s) 10-12,
10-13; line(s)
5-73-7

EISG S.8.5
Comment 2-

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

socio-economic impact assessment (SEIA) or community impact assessment
(CIA). Information Request BC Hydro is requested to identify what SEIA and/or
CIA guidelines or codes of practice were used in preparing the EIS.

Comments BC Hydro claims to have identified and characterized effects of
changes to the environment on Aboriginal peoples in the EIS. It is unclear
whether BC Hydro consulted the affected parties themselves in the definition of
residual effects criteria for specific VCs, the residual effects characterization
process, or residual effects significance definition (e.g., thresholds) or
estimation. Information Request BC Hydro is requested to: a) describe how it
consulted Aboriginal groups, if at all, in its characterization of effects and
determination of significance; and b) identify whether it verified its
characterization or estimation of significance of effects of changes to the
environment on Aboriginal peoples with representatives of those Aboriginal
peoples prior to submitting the EIS and, if not, explain why not and discuss what
implications this absence has for levels of confidence in the effects
characterization and significance determination.

The significance determination for residual adverse effects, and its rationale, has
been evaluated by taking into account the objective characterization of each
criteria described above and other factors including relevant guidance published
by the Agency and the BCEAO (FEARO 1994, Agency 1999, Hegmann et al. 1999,
and BCEAO 2010). Information Request The Proponent is requested to: a)
describe how it incorporated First Nation values in the significance
determination; and b) describe how it used traditional knowledge in significance
determination.

BC Hydro states that its Baseline Case — baseline being defined as September 5,
2012 — describes the current status of the VC. In doing so, it reflects the residual
effects of projects and activities that have been and are being carried out.
Comments Technically, this is correct. What BC Hydro neglects to note is that
the actual amount of cumulative effects loading — the most relevant
consideration — cannot be determined without reference to trend-over-time

Triage Final Response

appropriate information is provided in the EIS.

Please see the response to ab_0001-189.

Section 8.5.2.4 of the EIS Guidelines requires BC Hydro to provide its assessment of the
significance of any residual effects and its rationale for reaching that determination. However, in
determining its findings respecting the significance of any residual effects, BC Hydro can take into
consideration the views of Aboriginal groups.

In a letter to BC Hydro dated December 21, 2012, T8TA included a suggestion of four additional
criteria respecting the characterization of residual effects in addition to those criteria outlined in
Table 8.3 of the EIS Guidelines. BC Hydro considered the suggested criteria, and took them into
account in developing specific sub-criteria for the general “Context” criterion required by Table
8.3. These sub-criteria are set out in Table 19.13 of Section 19 of the EIS.

One of the two standards or thresholds identified in Section 19.5.4 is described as follows: “the
current use and area is indicated to be of high value or importance among 8 Aboriginal groups for
traditional purposes”. As such, the information provided by Aboriginal groups with respect to the
high value or importance of an area was a key factor in making the significance determination.

The environmental assessment, including the description of baseline conditions, has been
conducted in accordance with the EIS Guidelines and appropriate information is provided in the
EIS. Information provided by Aboriginal groups, including the T8FNs Community Assessment
Baseline Profile report, as was made available, has been taken into account in the environmental
assessment. This information was incorporated in the description of baseline conditions for the
environmental, social, economic, heritage and health VCs, including in the Current Use of Lands
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EIS Section
11.

V.2,5.10.5.1.2
; page(s) 10-12
; line(s) n/a
EISGS.9.1,
8.5.3.1
Comment 2-
12.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

data. T8FNs have provided a plethora of contextual information on cumulative
effects on Treaty rights, way of life and well-being over time to BC Hydro,
especially but not limited to information provided in the T8FNs Community
Assessment Baseline Profile Report (see for example Sections 3 and 4). Much of
this information has not been incorporated into the effects assessment proper,
which allows BC Hydro to avoid discussing the specific cumulative effects
contributions of its own two prior hydroelectric projects on the Peace River
(described in some detail from the T8FNs’ perspectives in Section 4.3 of the
T8FNs Community Assessment Baseline Profile Report). In addition, BC Hydro’s
rationales for its decision to demarcate the Baseline Case as September 5, 2012
are not credible or justified. The date of the EIS Guidelines being released has
no relevance, and the statement that: “by this date, BC Hydro had already
substantially developed the assessment of potential effects and cumulative
effects of the Project” rings false given that BC Hydro had not yet received most
of the baseline information from Aboriginal groups by that date. Information
Request BC Hydro is requested to: a) identify appropriate historical time frames
for the collection of additional trend-over-time data for each VC in the EIS; b)
gather additional trend-over-time data and include it in revised baseline
conditions profiling for each VC in the EIS; and c) identify how the cumulative
effects context and contributions to total effects loading of BC Hydro’s two
previous hydroelectric projects on the Peace River were considered in the
impact assessment, and where these effects are characterized in the EIS.

Future Case without the Project: To identify the potential adverse effects of
projects and activities that will be carried out, the Future Case without the
Project will be developed to predict the status of the VC by taking into account
the Baseline Case and projects and activities that are at least as foreseeable as
the Project. This will demonstrate the potential residual effects of projects and
activities that have been and will be carried out. Comments On December 21,
2012, the T8FNs reiterated concerns that: e a baseline case reflecting the effect
of all projects and activities that have been carried out is not appropriate for the
environmental assessment of the proposed Site C Project as it will not
adequately consider the historical context necessary to determining the
implications of the proposed Project for the T8FNs Aboriginal and Treaty rights.
Specifically, the T8FNs are of the view that the description of the prior effects of
the WAC Bennett Dam and Peace Canyon Dam required in section 9 of the EIS
Guidelines is not sufficient to understanding the historical context and that the
effects of the baseline conditions should be described prior to the development
of these two projects; and e the Future Case without the Project must consider

Triage Final Response

and Resources for Traditional Purposes VCs.

Please also see the following Technical Memos:

- Consideration of Historical Context in the Assessment of Potential Effects and Impacts to

Aboriginal Groups
- Cumulative Effects Assessment

Please see the following Technical Memos:

- Consideration of Historical Context in Assessment of Potential Effects and Impacts on Aboriginal

Groups
- Flood Reserve
- Cumulative Effects Assessment
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page(s) 11-2;
line(s) 4-6
EISG S.8.4.1,
S.8.5
Comment 2-
13.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

the removal of the existing flood reserve from within the Peace River valley. In
its recent response of March 18, 2013, BC Hydro refers to a letter dated August
9, 2012 from the government agencies to the T8FNs, which reads as follows: In
order to inform assessments of how serious potential adverse impacts from the
proposed Site C project could be, the Crown will consider the historical context of
the potential impacts on Aboriginal or Treaty rights when appropriate. The
information on the context of past impacts to elements of the environment can
be gathered, through the environmental assessment process. The T8FNs
anticipate, based on the above reference, that the Crown has given direction to
the Proponent on when it is “appropriate” to consider the historical context of
the potential impacts of the proposed Project on Aboriginal or Treaty Rights.
The Proponent also noted in response to our concern regarding the flood
reserve that: With respect to consideration of the existing Flood Reserve, the
potential effects of the Project on the current and reasonably anticipated future
use of lands and resources for traditional purposes have been assessed in the
Section 19 Effects Assessment on the basis that if the proposed Project does not
proceed, the lands within the Flood Reserve will, for the reasonably anticipated
future, remain in the same state as they are found in today, whether or not the
Flood Reserve is removed. Information Request The Proponent is requested to:
a) provide its understanding or the direction it has received from the Crown
concerning the circumstances under which it is appropriate for the Crown to
consider the historical context of the potential impacts on Aboriginal or Treaty
Rights; b) gather and provide the information (or identify its location in the EIS)
that it believes is necessary to assist the Crown in its consideration of the
historical context identified in part a); c) explain on what basis it has reached
the conclusion that the lands within the Flood Reserve would remain within the
same state as they are today; and d) explain, why the Proponent has maintained
and continues to maintain the Flood Reserve if there is no prospect of
significant land use change within the Flood Reserve.

Understanding environmental changes, in particular those associated with
previous hydroelectric development, provides context for the environmental
assessment of the Project. Comments The Proponent has provided no analysis
of the implications of the prior hydroelectric developments for the development
of a third hydroelectric development on the Peace River. Information Request
The Proponent is requested to extend the RAAs for the VCs to include the
existing hydroelectric projects in order that they can be assessed as part of a
cumulative effects assessment in relation to the proposed Project.

Triage Final Response

The matter raised in the Information Request is outside the scope of the environmental
assessment. As per the EIS Guidelines, the effects of previous developments are reflected in the
baseline for the assessment and accordingly appropriate information has been included in the
assessment.

Please see the Technical Memo: Cumulative Effects Assessment.
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EIS Section
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14.
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EISG S.9.1
Comment 2-
15.
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; page(s) 11-6 ;
line(s) 38-40
EISG S.9.1
Comment 2-
16.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Assessment of methylmercury concentrations in environmental receptors was
first conducted in the Peace River system in 1980, following the development of
existing hydroelectric facilities. Methylmercury levels in key environmental
receptors (i.e., water, sediment, invertebrates, fish) were observed to be
elevated above that expected in lakes in the region; and, in some species of fish,
methylmercury levels exceeded some Health Canada guidelines for
consumption. However, follow-up assessments have demonstrated that, as
expected, the increase in methylmercury levels in environmental receptors
following reservoir development was not permanent. Concentrations have
declined and are expected to continue to decline to levels reflective of expected
pre-regulation conditions (EVS Environment Consultants 1999). Information
Request The Proponent is requested to provide further information concerning
existing methylmercury levels in the Williston and Peace Canyon reservoirs and
tributaries to the reservoirs, including methylmercury trends by species and
location.

The construction and operation of the hydroelectric facilities have resulted in
some changes to biological conditions in the Peace River relative to that which
occurred prior to hydroelectric developments. [our emphasis] Comments The EIS
gives inadequate attention to the extensive habitat conversion that has been
caused by the existing hydroelectric facilities upstream. This characterisation
minimises the widespread and permanent effects of those projects that are
ongoing and will continue long into the future, concurrent with the additional
effects of the proposed Project. Information Request The Proponent is
requested to describe the scale of the prior changes resulting from the
development of the WAC Bennett and Peace Canyon Dams, including an
estimate of the area of habitat types lost to the extent that they can be
classified from aerial photography.

However, there is limited information that describes biological conditions prior
to the construction of the W.A.C. Bennett dam. Therefore, it is not possible to
describe species composition, distribution, and productivity in biological
resources that existed in the time prior to construction of W.A.C. Bennett dam
from recorded observations. Comments Modern methods are available for
describing biological conditions prior to the construction of hydroelectric
projects using mapping, hydrological data, aerial photography, existing
literature, site series determination and traditional knowledge. These methods
can be used to map river morphology, measure what has been lost or converted
in terms of general habitat types, and describe seasonal flow patterns that

Triage Final Response

Section 11.9 Table 11.9.1 provides recent data on methylmercury in fish (by species) in the study

area, including Williston and Dinosaur Reservoirs.

Please also see the Technical Memo: Methylmercury.

Please see the response to ab_0001-192.

Please see the response to ab_0001-192.
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Treaty 8 V.2,S5.11.1.2.2
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Association line(s) 23, 27
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Comment 2-
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Treaty 8 V.2,5.11.1.2.2

Tribal ; page(s) 11-7 ;

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

directly influence river habitats. As mentioned in other comments above, the
position that the RAA for all ecological values does not need to extend into the
upper watershed due in part to a lack of quantitative data is not a defensible
argument. In fact, data for many VC’s in the Peace River reaches that would be
directly affected by the proposed Project are also inadequate for quantitative
measurement and monitoring over the long term. Information Request The
Proponent is requested to: a) make available or identify the storage location of
this limited information that describes biological conditions prior to the
construction of the W.A.C. Bennett Dam; b) provide a rationale as to why the
information referred to in part a) is limited; and c) explain what efforts, if any,
have been made to date to describe biological conditions prior to the
construction of the existing hydroelectric projects on the Peace River; and d)
explain why this would not contribute to a much more meaningful cumulative
effects assessment.

Reduction in diversity of the types of habitat available for fish and aquatic
organisms Information Request The Proponent is requested to explain in some
detail about what is known of the effects of the dams and reservoirs on fish
species, including harvested species and species of special conservation
concern, such as arctic grayling.

Similarly, replacement of riverine habitats with pelagic habitats and lower
suitability littoral habitats (due to seasonal drawdown) supported a shift in the
fish community to species that can exploit pelagic habitats for food resources
and still meet life history requirements in unaffected portion of reservoir
tributaries.

In Williston Reservoir, the development of littoral trophic and fish communities is
also currently limited by seasonal drawdowns.

Comments The language used by the Proponent is inaccurate in many instances
throughout this description of previous hydroelectric developments on the
Peace River. For example, the seasonal drawdown results in littoral habitats that
are more accurately described as “poor quality littoral habitats”. To suggest that
the fish community is currently limited by seasonal drawdowns is misleading
since the quality of the habitat will be poor to non-existent so long as the
reservoir is seasonally operated.

Passage of reservoir fish through discharge structures of the dams still occurs
but also causes injury or mortality to some fish and, in general, reduces the

Triage Final Response

Refer to Volume 2 Appendix P Aquatic Productivity Reports, Part 3, Section 2.0 for a review of
available literature on ecological changes after a river is dammed to form a reservoir.

The scope of the narrative on Previous Developments is in accordance with, and is provided for
the purposes set out in, Section 9.1 of the EIS Guidelines, and appropriate information is
provided in the EIS.

The matter raised in the Information Request is outside the scope of the environmental
assessment.
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Comment 2-
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Tribal ; page(s) 11-8 ;

Association line(s) 37-39
EISG n/a
Comment 2-
23.

Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

potential productivity of upstream fish populations. Information Request The
Proponent is requested to provide more quantitative data about fish
entrainment and rates of survival through the WAC Bennett and Peace Canyon
dams in order to be able to draw more accurate predictions related to
recruitment of fish to the proposed reservoir.

Upstream of the W.A.C. Bennett Dam, the formation of the reservoir inundated
river valley bottoms in portions of the Peace, Findlay and Parsnip rivers, as well
as lower reaches of tributary confluences to these rivers. Information Request
BC Hydro is asked to: a) provide the area of inundated valley bottom habitats;
and b) determine the approximate linear extent of inundated river shoreline
habitat including islands and back channels, etc. that has been replaced by the
1,770 km shoreline of the storage reservoir

Flooding in the Williston Reservoir resulted in some loss of vegetation
communities occupying river floodplains, and riparian features such as wetlands.
Comments The area of riverine aquatic, riparian and wetland habitats lost is one
parameter that can be measured using pre-development air photos. This is a
rough measure of habitat capability, which can be compared to current habitats
and with the conversions that would take place with future hydroelectric
development in this river system. Information Request The Proponent is
requested to indicate approximately the area of vegetation communities
occupying river floodplains, and riparian features such as wetlands, that was
lost as a result of inundation from the prior hydroelectric developments on the
Peace River.

The composition and productivity of riparian communities colonizing this
drawdown zone is now regulated by patterns of reservoir level variation.
Information Request BC Hydro is asked to: a) describe the current vegetation
communities in the drawdown zone including such parameters as species
richness, vegetation cover and structure of riparian communities; and b)
indicated species presence/absence compared to reference areas.

Topography and physiography of the canyon, and the operational strategy of
limited variation in surface water levels (3 m) limited the extent to which
riparian vegetation communities were changed. Information Request BC Hydro
is requested to describe the riparian communities that existed in the Peace
River prior to inundation and what exists in the Dinosaur Reservoir now.

Triage Final Response

Please see the response to ab_0001-230.

Please see the response to ab_0001-192.

Please see the response to ab_0001-192.

Please see the response to ab_0001-192.

Please see the response to ab_0001-192.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Since the development of the existing hydroelectric facilities on the Peace River,
some Aboriginal groups have asserted claims or raised concerns, through the
commencement of litigation or otherwise, that the creation and operation of the
dams and associated reservoirs has created impacts to their communities, and
the exercise of their Aboriginal or treaty rights. ... To date, BC Hydro has resolved
historic grievances associated with the existing facilities with three Aboriginal
Groups in B.C. and Alberta. These include the Athabasca Chipewyan First Nation,
the Kwadacha First Nation and Tsay Keh Dene. BC Hydro’s historic grievances
group is currently addressing other outstanding claims and concerns from
Aboriginal groups regarding the existing hydroelectric facilities. Comments The
grievances of Aboriginal peoples are not only historic, but they are ongoing, as
are the effects of the existing hydroelectric projects. This is an important factor
in conceptualising the approach to cumulative effects assessment. The
proposed Project will add to the numerous ecological, social, cultural and
economic effects of the existing projects currently experienced by Aboriginal
peoples, and the consequent effects on land use and implications for Aboriginal
and Treaty rights. This constitutes a spatial and temporal overlap in effects from
multiple developments in the same region. Information Request The Proponent
is requested to explain how the EIS addresses the ongoing environmental
effects and Aboriginal and Treaty rights implications of the prior hydroelectric
developments that overlap spatially and temporally with the potential
environmental effects and implications for Aboriginal and Treaty rights of the
proposed Project.

Table 11.2.2 Summary of Average Predicted Shoreline Erosion Distances
Information Request BC Hydro is requested to provide a map or series of maps,
depicting the substrates of the entire reservoir, illustrating both the 5-year and
100-year beach lines.

The impact lines are considered ‘preliminary’ because they currently do not take
into account the potential benefits associated with erosion protection and/or
slope stabilization measures that could be incorporated into the final designs for
the proposed Highway 29 realignment sections. Additionally, small changes to
the position of the impact lines could be made based on information that
becomes available through additional geotechnical investigations carried out to
support the final design of the Project. Information Request The reservoir

Triage Final Response

The EIS is not intended to address any potential environmental effects and any related Aboriginal

and treaty right implications to prior hydroelectric developments.

Please see the Technical memo on Cumulative Effects Assessment.

Shoreline geology and predicted shoreline erosion distances for the 100-year ‘beach line’ are
shown on cross sections contained in EIS Volume 2, Appendix B, Part 2 Preliminary Reservoir
Impact Lines Appendix A. Additional information on shoreline geology is presented in fence
diagrams contained in EIS Volume 2, Appendix B, Part 2 Preliminary Reservoir Impact Lines.
Approximate 5-year beach lines can be interpolated for each of the cross sections based on the
geological unit present at the maximum normal reservoir level shown on the cross section and
fence diagrams and the associated erosion distances presented in EIS Volume 2 Table 11.2.2.

Please see the Technical Memo: Reservoir Impact Lines
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

impact lines are described as preliminary, and the Proponent is asked to: a)
describe the nature, scope and degree of uncertainty associated with the
preliminary reservoir impact lines; b) indicate what additional information will
be required to finalize the reservoir impact lines and when that information will
be collected, analyzed and reported; and c) indicate what the uncertainties
mean for the prediction of environmental effects in the EIS.

Figure 11.4.3 Sub-basins within the Project Watershed Comments Regardless of
the artificial boundaries chosen for the environmental assessment areas, the
water is still coming from the entire upper basin of the Peace watershed. What
occurs in those upper basins can affect the water quality, not to mention the
water quantity in the future reservoir, among many other parameters.
Information Request The Proponent is requested to complete Figure 11.4.3 by
identifying all of the sub-basins within the watershed that contribute water to
the proposed Project.

Table 11.4.2 WSC Stations on Major Tributaries of the Peace River Comments
The EIS reports the average annual maximum and minimum daily flow for
reaches of the Peace pre-and post-regulation based on available data. Periodic
extreme floods can be important for the renewal of flood plain forests and
riparian habitat diversity. Changes to the upstream flow regime (i.e. Parsnip and
Finlay) are also relevant to assessing feasibility and environmental effects.
Information Request BC Hydro is requested to: a) provide data showing the
maximum flood events for pre-regulation and post-regulation (i.e. development
of the WAC Bennett Dam) in a revised Table 11.4.2; and b) add data for the
stations in the watersheds upstream of the Peace Canyon Dam to Table 11.4.2.

Table 11.5.1 Water Quality Stations in the Technical Study Area and Sampling
Effort

Baseline conditions on land, in the water and air are described and predicted
changes in the following technical areas are presented: ... ® Water Quality

Given the short hydraulic residence time of water in the Site C reservoir
(approximately 23 days), water discharged from Williston Reservoir will continue
to influence downstream water temperature, oxygen, nutrients, suspended
solids inputs, and biota, even during operation of the Site C reservoir (Section
11.4 Surface Water Regime, Section 11.5 Water Quality, and Section 11.7
Thermal and Ice Regime). Comments The baseline description of water quality
appears sufficiently comprehensive (See summary Table 11.5.1, p. 11-85) to
support environmental assessment objectives for the proposed Project. Water

Triage Final Response

Figure 11.4.1 of the EIS presents the Peace River watershed and that of major tributaries of the
Peace River. Figure 11.4.3 of the EIS provides a larger scale view of the sub-basins contributing
water to the Peace River between Peace Canyon Dam and the proposed Site C dam.

Table 11.4.3 of the EIS presents the average annual maximum daily flows pre- and post-
regulation.

Several of the tributaries of the Williston reservoir are gauged by the Water Survey of Canada
(WSC). Data from these stations are available from the WSC website
(http://www.wsc.ec.gc.ca/applications/H20/index-eng.cfm) and are also available through the
BC Hydro website (http://www.bchydro.com/energy-in-
bc/our_system/transmission_reservoir_data/hydrometric_data/peace.html).

Specific analysis of flow data from these stations are outside of the scope of the environmental
assessment of the Project.

In accordance with the EIS Guidelines, predicted water quality changes in the reservoir and
downstream river are described in detail in Volume 2 Appendix P Aquatic Productivity Reports,
Part 2 Hydrodynamic, Water Quality and Productivity Modelling for the Site C Project. Estimates
of changes in TSS, dissolved oxygen, temperature, phosphorus, and nitrate for the proposed Site
C reservoir and downstream of the dam were developed. This information is provided in Volume
2, Appendix P, Part 2, Section 4.5.

Flooding of tributary stream mouths and methylation was considered as part of the RESMERC
modeling process and was incorporated into the results (see Volume 2 Appendix J Part 3 Mercury
Reservoir Modelling).
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Quality is included in the list of technical areas for which predicted changes
were to be provided. However, Section 11.5 Water Quality does not address
future conditions during operation of the Site C Reservoir (as stated above).
Williston Reservoir water will have less influence on water quality (e.g.,
dissolved oxygen) in flooded tributary mouths (particularly Halfway River, Cache
Creek and Moberly River) than in the mainstem. Conditions at the flooded
tributary locations may be conducive to increased mercury methylation.
Information Request Provide the predicted changes to water quality that were
to be presented in the EIS but were not.

Water discharged from Williston Reservoir is nutrient poor (ultra-oligotrophic),
cold (<140C) and well oxygenated all year (Stockner et al. 2005), of moderate to
slightly basic pH (7.8 — 8.2), low in organic carbon content (<2 mg/L), and with
low total suspended solids concentrations (<3 mg/L) during all times of the year
(Golder 2009a, b). The only exception is during freshet or flood flows from large
tributary streams such as Halfway River. Comments Baseline TSS data for the
Peace River downstream of Peace 1 (to Peace 3) indicate that TSS may
frequently exceed 3 mg/L. Information Request BC Hydro is requested to clarify
the baseline TSS data for the Peace River downstream of Peace Canyon Dam to
the location of the proposed Project.

During most of the year, TSS in the mainstem of Peace River technical study area
is below the routine laboratory detection limit of 3 mg/L. Comments TSS levels
may be underestimated. See page 11 Vol. 2, Appendix E which suggests that a
value of <3 mg/L may not be the appropriate value to characterize the TSS
regime of the river.

In the Peace River technical study area, exclusive of high TSS events during
freshet, total Hg concentration seldom exceeded 1 ng/L. This low total mercury
concentration is a reflection of low Hg water discharged from Williston
Reservoir. Similarly low concentrations were measured from Williston Reservoir
in the early 2000s (Baker et al. 2002), and these data suggest that conditions
have not changed over the last nearly 15 years. Information Request BC Hydro
is requested to report the actual MeHg data from the reservoirs and the
downstream reaches.

Mean Hg concentration in mountain whitefish and rainbow trout from Peace

Triage Final Response

See Appendix E Water Quality Baseline Conditions in the Peace River pages 11 to 12 and Tables
B2 and B3 for baseline data on TSS in the water quality samples.

TSS does exceed 3 mg/I, but typically only from tributary streams, especially during freshet, and
in some cases in the mainstem or during rare flood conditions, as occurred in 2011.

Appendix E does not suggest that a value of <3 mg/L is inappropriate to characterize TSS of the
river. It is evident from the seasonal data that mean concentrations of TSS in the Peace River are
higher in the spring as compared to summer or fall (Appendix E Figure 3.6). The baseline report
also presents TSS in the Peace River for different seasons. Lowering detection limits from 3 mg/L
down to 1 mg/L (for example) would not result in a different TSS regime characterization. This is
because the Peace River TSS regime described in the EIS is characterized by order of magnitude
differences in TSS concentration between seasons, associated with seasonal run-off patterns;
small detection limit changes, in the order of a few mg/L, would not alter this pattern.

Methylmercury concentration data are provided within the Mercury Technical Data Report,
Volume 2 Appendix J, Part 1.

Table 11.9.1 shows mean mercury concentrations for mountain whitefish and rainbow trout. The
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

River and Dinosaur Reservoir were low and within a narrow range (0.03 to 0.09
mg/kg) Table 11.9.1 Recent (2008-2011) Peace River Technical Study Area Fish
Mercury Concentrations Comments Table 11.9.1 shows a range of mean
mercury concentration in mountain whitefish and rainbow trout of between
0.04 and 0.05 mg/kg, which appears to be at odds with the text in this section.
Information Request BC Hydro is requested to clarify the mean mercury
concentrations in mountain whitefish and rainbow trout.

Mercury in longnose sucker downstream of Peace Canyon Dam to the Site C dam
was 0.05 mg/kg and 0.06 mg/kg downstream to Many Islands, Alberta
Comments Mean mercury concentration in longnose sucker from Dinosaur
Reservoir was higher (0.20 mg/kg in Table 11.9.1). Information Request Clarify
whether the difference in mean mercury concentration in longnose sucker
upstream and downstream of Peace Canyon Dam is related to difference in diet,
and whether that might be an indicator of expected mercury levels in longnose
sucker in the post-impoundment environment (especially in the upstream
reaches)

Table 11.9.3 Canadian Reservoirs Comparison Matrix Summary Site C predicted
area = 9.3 km2 Correction Should read 93.3 km2. Note that the same error
occurs in Vol.2 Appendix J, Part 1, Table 5.3

Table 11.9.3 Canadian Reservoirs Comparison Matrix Summary Original:
Flooded Area Correction Should read ratio of Total Reservoir Area: Original Area

For normally non-piscivorous species that switch to a predominantly fish-based
diet, their tissue mercury concentrations may increase more than what is seen
within the Site C reservoir. This has been observed in Quebec (Schetagne et al.
2003) and Labrador (Anderson 2011), where downstream lake whitefish mercury
concentrations were 1.5-2x higher than what was observed in the upstream
reservoir. Information Request BC Hydro is requested to comment on whether
this might explain the higher mercury levels in longnose sucker from Dinosaur

Triage Final Response

range in mercury concentrations from raw data from all fish measured is contained within the
2010 Mercury Data Report which is referenced in Appendix L Mercury Technical Reports.

Based on stable isotope signatures, the one longnose sucker captured in Dinosaur Reservoir with
elevated mercury relative to other fish had switched from a benthic diet to fish.

Please see the Mercury Technical Data Report Appendix J Part 1 for more information.

This update has been added to the List of Errata and Updated Information.

This update has been added to the List of Errata and Updated Information.

Please see the response to ab_0001-213.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

reservoir and suggest potential mercury increases that might be expected in
non-piscivorous fish in the downstream vicinity of the Site C tailrace.

Figure 11.10.2 Meteorological Stations in the Vicinity of the Site C Project
Comments Meteorological information from the upper watershed and not just
the Peace Canyon Dam is of interest to the project engineers. Precipitation in
the upper watershed will affect long-term storage in the Williston reservoir. This
meteorological information was considered in section 37 in Effects of the
Environment on the Project. Information Request The Proponent is requested
to clarify why the data from active meteorological stations in the upper
watershed are not included in the technical study area in this section of the EIS.

The Draft Fish, Wildlife and Ecosystem Resources and Objectives for the Lower
Peace Watershed Site C Project Area (BC Government 2011) provides guidance
for the Site C EIS based on the province’s mandate to protect and manage fish
and fish habitat. The stated purpose of the document is to identify and
recommend valued environmental components (VECs) and management
objectives for fish, wildlife and ecosystem resources for consideration in
assessing the proposed Site C project and its possible development’. The
document defines a VEC as ‘characteristics or attributes that, if degraded, would
compromise the integrity of the key values’. The document and the VECs were
taken into account in the identification of species for consideration in this
assessment. The assessment of potential effects on fish and fish habitat was
designed by taking into account the draft Fish, Wildlife and Ecosystem Resources
and Objectives for the Lower Peace River Watershed Site C Project Area (BC
Government 2011) Information Request BC Hydro is asked to clarify to what
extent the Draft Fish, Wildlife and Ecosystem Resources and Objectives for the
Lower Peace Watershed Site C Project Area was taken into account in the
design of the assessment of potential effects of the proposed Project on fish
and fish habitat.

....or the Project may alter fish habitat by changing the physical or chemical
characteristics of that habitat in such a way as to make it unusable by fish.
Comments This appears to be a somewhat extreme definition of habitat
alteration. Habitat may be altered and still be usable by fish. Habitat alterations
may change fish use of habitats (type of use, season of use, species’ use) but
habitat alterations does not necessarily or often exclude fish use. Information
Request The Proponent is requested to clarify whether the narrow definition of

Triage Final Response

The purpose of the Microclimate study described in Section 11.10 and in Volume 2 Appendix K is
to evaluate quantitatively how construction of the proposed Site C dam and formation of the
reservoir might influence the local and regional microclimate. The study area is described in

Section 1.1.3 of Volume 2 Appendix K.

As described in Section 11.10.6, the Microclimate modelling "predicts that there would be no

changes more than one kilometre from the proposed reservoir that are statistically

distinguishable from year-to-year variations."

The climate stations in the upper watershed are outside the Microclimate study area, and outside

the 1 kilometre area that would be influenced climatically by the Site C reservoir.

Please see the response to ab_0001-226.

As described in Section 12 on page 12-3: "The Project has the potential to affect fish habitat in
two ways. The Project may destroy fish habitat by placing a permanent physical structure on that
habitat, or the Project may alter fish habitat by changing the physical or chemical characteristics
of that habitat in such a way as to make it unusable by fish. Destruction or alteration of

important habitats may be critical to the sustainability of a species population."
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

habitat alteration suggests that only habitat alterations that render an area
unusable to fish are considered in the assessment.

Figure 12.1 Local and Regional Assessment Areas for fish and fish habitat
Comments It does not seem possible that the regional assessment area (RAA)
for fish and fish habitat could logically not extend into the upstream reaches of
the river system above the Peace Canyon Dam. The infrastructure and
operations of the upstream facilities currently have many effects on the aquatic
habitat in the local area including the obvious ones of flow control, changes in
thermal regimes, sediment obstruction, entrainment, and fragmentation of the
river corridor. Information Request BC Hydro is requested to explain why the
regional assessment area for fish and fish habitat does not include the entire
watershed upstream of the proposed Project making reference to the following:
§§ the influence of fish passage through the WAC Bennett and Peace Canyon
dams on fish populations downstream; §§ the dependence of the proposed
Project on the reservoirs and operating regimes of the upstream facilities; §§
the need to coordinate operation of all hydroelectric facilities on the Peace
River; and §§ the large number of potential environmental interactions between
the existing upstream facilities and the proposed Project.

The Local Assessment Area (LAA) is defined as the Peace River downstream from
the Peace Canyon Dam to Many Islands, Alberta and its tributaries entering the
proposed reservoir.

Table 12.7 Summary of the Ecology of Fish Populations Recorded in the Local
Assessment Area

Table 12.8 Summary of Large-Fish Population Distribution, Habitat Use,
Movement Strategy, and Recruitment Sources in the Local 1 Assessment Area
Comments Tributaries downstream of Site C appear not to be considered part
of the LAA. Table 12.7 and Table 12.8 include tributaries downstream of the
proposed Project as part of the LAA but the definition of LAA in the text
excludes these areas. BC Hydro’s studies show connectivity for many fish
species between the Peace River mainstem and tributaries both upstream and
downstream of the proposed Project. Table 12.8 also defines many of these
tributaries as recruitment sources for the Peace River populations. Information
Request Clarify why the LAA does not include tributaries entering the Peace
River downstream as far as Many Islands.

The downstream limit of the LAA was set at a point where the physical changes
in the river are expected to diminish to the point where the change could no

Triage Final Response

Regarding the comment, “The infrastructure and operations of the upstream facilities currently
have many effects on the aquatic habitat in the local area including the obvious ones of flow
control, changes in thermal regimes, sediment obstruction, entrainment, and fragmentation of
the river corridor": The effects are accounted for in the baseline.

As per the EIS Guidelines, "The Regional Assessment Area, or RAA, is the area within which
projects and activities, the residual effects of which may combine with residual effects of the
Project, will be identified and taken into account in the cumulative effects assessment". Further,
the EIS Guidelines Section 8.5.3.1 states: "The Baseline Case [for cumulative effects assessment]
will demonstrate the current status of the VC. In doing so, it will reflect the effect of all projects
and activities that have been carried out.

Please see the Technical Memo: Cumulative Effects Assessment.

Downstream tributaries have been included in Peace River Inventory Studies, Water
Temperature and Water Quality Monitoring Studies, Radio Telemetry Studies, Elemental
Signature Studies and Genetic Studies. The Peace River Inventory Studies included fish and fish
habitat sampling in the confluences of each tributary downstream to Many Islands. Information
in Appendix | Fluvial Geomorphology and Sediment Transport Technical Data Report indicates
that there will be no changes to downstream tributary confluences. Based on the baseline
information, the Kiskatinaw, Alces, Pouce Coupe and Clear Rivers were not included in the LAA as
no physical changes to habitat due to the Project will occur in these systems.

The scope of the Fish and Fish Habitat effects assessment is in accordance with the EIS Guidelines
and appropriate information is provided in the EIS.

For clarification: The downstream boundary of the Fish and Fish Habitat LAA was set where
changes to the environment had diminished to a point where the change would not have an
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

longer have a measurable effect that would influence fish and fish habitat.
Comments By this definition, the Proponent is of the view that there potentially
may be a measurable effect on fish and fish habitat as far downstream as Many
Islands, Alberta. The fish and fish habitat studies in general, and studies to
model downstream fish habitat availability as a function of river discharge were
confined to the reach between the proposed Project and Taylor. Fish and fish
habitat effects assessments in the Peace River and tributaries downstream of
Taylor suffer from the lack of a similar level of investigation. Information
Request BC Hydro is requested to clarify why many tributaries downstream of
the proposed Project (particularly the lower reaches) as far as Many Islands,
Alberta were not studied in relation to fish and fish habitat.

For the Regional Assessment Area (RAA), consideration was given to the
geographic extent, or maximum distribution, of fish populations residing in the
LAA and associated meta-populations in the Peace River and tributaries flowing
in the future reservoir. In general, a fish population can be defined as a group of
individuals of the same species that live at the same point in time in a
geographically defined area (Wooton 1990). For a given species, the meta-
population within the geographic boundary of the RAA consists of distinct
groups or populations. For meta-populations residing in the Peace River, this
geographic boundary (i.e., for the Regional Assessment Area) can be defined as
the Peace River downstream from the Peace Canyon Dam and upstream from
Vermilion Chutes. Information Request Clarify why Peace River tributaries
downstream of the proposed Project to Vermilion Chutes are not included as
part of the RAA.

Triage Final Response

impact on the VC. Please see the Technical Memo: Spatial Boundary Selection.

The scope of the Fish and Fish Habitat effects assessment is in accordance with the EIS Guidelines
and appropriate information is provided in the EIS.

Fish and fish habitat studies were conducted to Many Islands in the Peace River Fish Inventory
studies. Detailed Peace River fish habitat mapping was conducted to the Alberta border. Physical
environmental modelling (i.e., Mike 11 Telemac2D surface water modelling) was conducted
downstream to the Town of Peace River and further in some cases.

Please also see the response to ab_0001-221.

A principal factor supporting the preliminary selection of the spatial boundary for the assessment
was the distinct distribution of fish communities in the Peace River in B.C. and Alberta.

As described in the EIS (see Section 12.3.2.1), two distinct communities of fish are observed in
the Peace River in the LAA. “Coldwater” species typically require low temperature conditions,
large-textured sediments and clean, well-oxygenated water to complete their life requisites
typical of the Peace River flowing from the Rocky Mountains. “Coolwater” species typically are
able to tolerate higher water temperatures and are better adapted to cope with higher
suspended sediment loads as found in the Peace River, typical of the reach of the Peace River
flowing across the Alberta Plateau. The transition zone for the two distinct fish communities is
located near the Pine River, approximately 16 km downstream of the proposed dam site. This
zone forms due to the inflow of water, nutrients and suspended sediment from the Pine, Beaton,
Kiskatinaw, Alces, Clear and Pouce Coupe Rivers. This transition zone does not act as a complete
barrier to movement of fish, but defines distinct habitat conditions which define the typical
resident fish communities which inhabit them.

Coldwater species dominate the fish community primarily upstream of the Pine River confluence,
and are only infrequently found downstream in Alberta. The presence of coolwater species
increases downstream of the Pine River with populations residing between the Beatton River and
Many Islands. Downstream of Many Islands, fisheries studies associated with the Dunvegan
project have demonstrated the general absence of the coldwater species and an overall
diminishing abundance of total abundance of the fish community. Some species of coolwater
fishes have been observed to undertake extended migrations in the mainstem Peace.
Specifically, limited numbers of fish from Goldeye and Walleye populations will migrate as far
downstream as Vermilion Chutes to forage, and can temporarily reside upstream of the Many
Islands before returning to overwintering and spawning locations farther downstream on the
Peace River in Alberta.
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Information Request / Comment

In 2005, fish and fish habitat studies on the Peace River and its tributaries were
initiated by BC Hydro in support of anticipated regulatory application for the
Project. These studies have been multidisciplinary and have encompassed the
LAA. Comments Few fish and fish habitat studies were conducted in the lower
portion of the LAA from Site C to Many Islands. Some sections of the Peace
River in this portion of the LAA appear to have been subject to only one year of
study and some tributaries (which potentially might contribute to upstream fish
populations) appear to not have been studied. Information Request BC Hydro is
requested to explain how its fish and fish habitat studies have encompassed the
entirety of the LAA, as per Tables 12.7 and 12.8 (i.e. including tributaries
downstream of the Peace River downstream of the proposed Project location).

A total of six species have sensitive designations, including bull trout, Arctic
grayling, lake trout, brook stickleback, northern pikeminnow, and northern
redbelly dace. Comments The bull trout in Alberta is not listed as sensitive; it is
listed as a species of special concern.'In 2002, bull trout were listed under the
Wildlife Act as a Species of Special Concern because of the declines in
distribution and abundance, as well as continued threats from habitat alteration
and introduced competitive species. This is important to effects assessment and
management as BC Hydro is planning to create a barrier to migration and limit
the access of Alberta migrating bull trout into the project area. The EIS does not
accurately outline the state of the bull trout in Alberta within the context of the
effects assessment and the EIS. This incorrect designation is also present in
Table 12.5 of this section. Information Request BC Hydro is requested to correct
the conservation designation for bull trout within the assessment area for the

Triage Final Response

Based on the distinct differences in the distribution of coldwater and coolwater fish communities
in relation to the location of the Project, the movement patterns of the some species of the
coolwater community, and the preliminary assessments of predicted changes to the physical
environmental resulting from the Project, the downstream boundaries of the LAA and RAA were
established at Many Islands and Vermilion Chutes, respectively. The establishment of the RAA
boundary at Vermilion Chutes was intended to capture the maximum downstream distribution of
potential Peace River fish populations that may be affected by cumulative effects.

Based on Project baseline fisheries information and fisheries information from Dunvegan
fisheries investigations, Vermillion Chutes was the geographic extent or maximum distribution of
fish populations in the LAA. Based on telemetry information, other fisheries information and the
effects assessment, no residual effects are expected downstream in the tributaries, therefore
were not included in the RAA.

The scope of the Fish and Fish Habitat effects assessment is in accordance with the EIS Guidelines
and the effects assessment information is provided in the EIS.

The fish and fish habitat studies conducted for the Project since 2005 have sufficiently covered
the LAA. A listing of key studies can be found in Section 12.2.1 (i.e. it is found in the EIS
immediately below the section referenced in the comment), and in the reference section of
Appendix O.

Please also see the response to ab_0001-221.

The Alberta provincial status of bull trout will be amended to "species of special concern". This

update has been added to the List of Errata and Updated Information.

Based on all of the Project fisheries studies, including genetic and elemental signature studies,
there has been no indication of Alberta bull trout migrations in the study area. The Site C dam
would not prevent Alberta bull trout from completing critical life history requirements (i.e.,
prevent fish returning to spawning areas in Alberta).
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Information Request / Comment
EIS.

1. Government of Alberta. 2012. Bull Trout Conservation Management Plan
2012-2017. Alberta Conservation Management Plan No. 8, at p.viii.

The BC Government has identified six species of interest in the Lower Peace River
Watershed Site C Project Area (BC Government 2011). These species are Arctic
grayling, bull trout, burbot, goldeye, mountain whitefish, rainbow trout and
walleye. Indicator species were identified to represent a variety of ecological
communities, thermal regimes, trophic levels, and biogeographical origins and
intended to capture potential effects across a wide range of conditions and
faunas that may be affected by the Project. Comments It is not clear what the
Proponent means by the term “species of interest”. This terminology is not used
in BC Government 2011, which uses the terms valued components and indicator
species.” BC Government 2011 states that: ...while all species are important, in
some cases, it is possible to identify a subset of species that could be used as
indicators for the status of the broader community. Managing for and tracking
the status of these species, or species assemblages, is expected to provide a
picture of progress toward fish, wildlife and ecosystem goa/s.3 BC Government
2011 also states that the: ...document has not benefited from Aboriginal Groups,
public or external peer review and as such, additional/alternative environmental
values, objectives and performance measures may be identified during the
environmental assessment process.4lnformation Request BC Hydro is requested
to: a) clarify whether each of the identified indicator species specified in BC
Government (2011) that is carried forward into the EIS represents (stands as a
proxy for) a particular ecological community, thermal regime, trophic level or
biogeographical origin and, if so, identify these ecological communities; b)
clarify whether anticipated impacts to these indicator species are expected to
apply to the broader ecological community that they represent and, if so,
whether these anticipated impacts to the broader ecological community are
recognized in the EIS; and c) indicate how species of particular value to
Aboriginal groups have been factored into the environmental assessment, given
that considerations of Aboriginal groups were not part of the BC Government
(2011) process.

2. British Columbia Government (B.C. Government). 2011. Draft Fish, Wildlife
and Ecosystem resources and Objectives for the Lower Peace River Watershed —
Site C Project Area.

3. lbid., at p.19.

4. lbid., at p.5.

Triage Final Response

The Valued Component for the effects assessment is Fish and Fish Habitat, which was selected as
described in Section 10.1 of the EIS Guidelines. The assessment used ecosystem approach to
examine potential changes in fish and fish habitat in the LAA. Baseline conditions and potential
effects for all fish species are examined. To assist in describing baseline conditions and potential
effects, ecological factors and groups such as coldwater and coolwater fish groups, fish size,
movement, and habitat use (see sub-section 12.3.2 Fish Ecology).

As described in Section 12.1: "The approach to the effects assessment takes into account the
regulatory and policy setting for fish and fish habitat, and the results of consultation with the
general public, regulators, stakeholders, community members, Aboriginal groups, and
governments. In particular, BC Hydro has considered information from Traditional Land Use
Studies (TLUS) provided by Aboriginal groups." Collectively, this information informed the effects
assessment that took into account effects to fish and fish habitat, identified species, and topics of
concern.
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Response to Comments on the Site C Clean Energy Project Environmental Impact Statement, January 25, 2013
Submitted by BC Hydro on May 8", 2013

Information Request / Comment

Table 12.6 Summary of Traditional Knowledge Provided in Traditional Land Use
Studies Reports Comments Noteworthy in the table is the importance of
confluence areas of tributaries to the mainstem Peace River for Aboriginal
groups’ harvesting. Information Request BC Hydro is requested to clarify how
and to what degree fish species identified as being used for traditional purposes
and listed in Table 12.6 were considered in the assessment of the potential
effects of the proposed Project.

Seven sport fish species that are part of the fish community belong to the
coldwater group. They include Arctic grayling, bull trout, kokanee, lake
whitefish, lake trout, mountain whitefish and rainbow trout... Five sport fish
species belong to the coolwater group including walleye, goldeye, northern pike,
burbot, and yellow perch. Section 12.3.2.1 describes two primary groups of
sport fish but does not define sport fish. Information Request The Proponent is
requested to: a) clarify whether “sport fish” is consistent with that set out in
Section 58 of the BC Sport Fishing Regulations and, if not, to define “sport fish”;
and b) explain the importance of this classification of species to the
environmental assessment.

A number of species recorded in the LAA are rare and are not considered part of
the existing fish community. These include brook trout, pygmy whitefish, brook
stickleback, finescale dace, northern redbelly dace, peamouth and pearl dace.
They are present, but individuals of these species represent transients from
populations that reside outside the influence of the LAA. Comments Rarity in the
catch may be a reflection of gear used, sampling times, etc. and may not
necessarily reflect rarity in the ecosystem. As well, rarity in the catch does not
necessarily mean that these represent transients from populations that reside
outside of the LAA. In addition, rarity in a community does not equate to
unimportance. Information Request The Proponent is requested to clarify why
some of the fish species recorded in the LAA are not considered part of the
existing fish community.

Several species demonstrate extended movements, including Arctic grayling, bull
trout, mountain whitefish, goldeye, and walleye. Movements by adults involve
long distance migrations to tributary spawning habitats and foraging areas.
Comments The issue of how existing upstream dams have limited the
movements of these species is not addressed in the EIS. Information Request As
part of the description of the historical context, the Proponent is requested to
describe the potential movement patterns of long-ranging fish species and the

Triage Final Response

As stated in Section 12.2.2 Traditional Knowledge, Traditional Land Use Studies provided
information on the harvest of particular species at particular locations on the Peace River and its
tributaries by Aboriginal groups (see Table 12.6 for a summary). This information was taken into
account in the assessment of the potential effects of the Project on the Fish and Fish Habitat VC
in Section 12, and subsequently used in the assessment of the potential effects of the Project on
Current Use of Lands and Resources for Traditional Purposes in Section 19 of the EIS.

In sub-section 12.3 Baseline Conditions, sport fish is one of the species groupings, and is used for
the de