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Executive Summary

This report focuses on the Ontario Power Authority’s (OPA) consideration of
environmental sustainability in the development of the proposed Integrated
Power System Plan (IPSP). The research was centred on a comparison of
what the OPA did with what should reasonably be expected of the OPA in
meeting the requirement, contained in Ontario Regulation 277/06 (The IPSP
Regulation), for ensuring due consideration of environmental sustainability
in plan development. In its decision on issues to be considered in the [PSP
hearing, the Ontario Energy Board indicated that in order to meet this
requirement the OPA is required to demonstrate that it has “weighed and
evaluated” environmental sustainability in a way that is “meaningful” in the
development of the IPSP.

In its /PSP Discussion Paper 6 on sustainability, the OPA embraces
sustainability as the basis for “integrated evaluation” in the development
of the plan. More specifically, in describing its approach to sustainability-
based evaluation, the OPA indicates that it has grounded its decision-
making process around the eight core sustainability requirements and six
trade-off rules set out in the book, Sustainability Assessment: Criteria and
Processes, by Robert B. Gibson and colleagues. According to the discussion
paper, “The OPA’s approach to considering sustainability is to derive
context-specific evaluation criteria that encompass Gibson’s sustainability

requirements.”

In this context, the research reported here assessed the adequacy of the
OPA’s consideration of environmental sustainability in the development of
the IPSP in light of three main considerations:

*  whether development of the IPSP was underpinned from the outset
by explicit adoption of the basic objective to contribute positively to
sustainability,

* whether the objective was elaborated for practical application through
elaboration of a comprehensive framework of planning and assessment
criteria covering core sustainability requirements and trade-off rules, as
articulated by Gibson et.al., suitably specified for the case and context;
and

* whether the basic objective and criteria were applied consistently as an
integrated whole throughout the development of the IPSP and achieved
reasonably in the Preliminary and Final Plans, taking into consideration
trade-offs between various options and scenarios.
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Key planning documents and activities representing the major stages of
the development of the IPSP were analysed to determine the degree to which
the OPA used, at least implicitly, evaluation and decision criteria that meet
the following fundamental expectations:

» cover all generic sustainability requirements articulated by Gibson et.

al., including:
+ socio-ecological system integrity;
+ livelihood sufficiency and opportunity;

« intragenerational and intergenerational equity;

« cost-effectiveness, efficiency and resource maintenance;
+ prudence, precaution, resilience and adaptive capacity;
+ democratic governance; and
+ immediate and long-term integration issues;
» were specified adequately for the particular case and context;

» were applied consistently as an integrated framework for decision
making; and

» were capable of identifying, and guiding decision making with respect
to, major trade-offs among core sustainability requirements that might
emerge in the course of the development of the IPSP.

An analysis of the key OPA documents and activities related to
sustainability matters, based on the foregoing framework, indicates that
the requirement for ensuring meaningful consideration of environmental
sustainability in the development of the IPSP was not met. The report

highlights the following eight core deficiencies in the OPA’s “consideration’
of environmental sustainability in the development of the IPSP:

1. The OPA did not establish clearly at the outset the basic objective
that the planning and the Plan would strive to contribute positively to
sustainability and that this would serve as the foundational criterion for
evaluations and decisions.

2. The OPA’s context-specific planning criteria were not comprehensive
enough to cover all of the generic sustainability requirements identified
by Gibson et al. The analysis reveals major gaps in the OPA’s context-
specific planning criteria with respect to all eight generic sustainability
requirements. The OPA’s treatment of intra and intergenerational equity,
and immediate and long-term integration was especially deficient.
Major gaps are also identified with respect to socio-ecological integrity,
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livelihood sufficiency and opportunity, efficiency and cost-effectiveness,
and prudence, precaution and adaptation.

The OPA introduced its context-specific planning criteria after it had
prepared the Supply Mix Advice Report, which provided the foundation
for the Minister of Energy’s June 2006 Supply Mix directive, which in
turn guided the overall direction of the IPSP. Development of the [PSP
was already far advanced at the time the OPA began consideration of

Gibson et.al’s sustainability-based decision-making framework.

The OPA did not apply its context-specific planning criteria
comprehensively and consistently to the various potential system
components or “building blocks” of the IPSP, including the major
supply and conservation and demand management options, or
transmission system options. Major gaps in discussions of individual
supply and demand options contained within the IPSP with respect to
generic sustainability requirements have been identified by external
governmental and non-governmental stakeholders, and by consultants
retained by the OPA itself. Particularly noteworthy is the OPA’s failure
to apply a comprehensive life-cycle approach to consideration of the
environmental performance of CDM and supply options. This left major
gaps in the OPA’s consideration of implications for socio-ecological
integrity, intra and intergenerational equity, efficiency and cost-
effectiveness and prudence and precaution.

The OPA failed to apply its context-specific planning criteria
consistently at the level of the overall plan in such a way to allow for an

integrated evaluation of alternatives and trade-offs.

Despite recognition of the sustainability-based trade-off rules set out by
Gibson et al., the OPA has not provided a comprehensive and explicit
identification of the major trade-offs involved in its choices about what
options to favour at the component or overall plan levels at any stage in
the development of the IPSP. The referenced trade-off rules also require
an explicit rationale for each proposed trade-off, but the OPA has also

not provided such rationales.

The analysis found no evidence of how the OPA’s decision making
with respect to the IPSP was affected by, or altered as a result of, the

consideration of environmental sustainability.

The OPA did not provide guidance for further specification and
application of sustainability-based criteria in the anticipated more
detailed planning and decision making concerning particular sub-plans
and projects under the IPSP.
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The OPA’s selected “context specific” planning and evaluation criteria
appear to rest on traditional concerns of power system planning, rather
than on a direct effort to specify the recognized generic core sustainability
requirements. The result was a compilation of considerations that are not
sufficiently comprehensive or well integrated to cover basic sustainability

requirements in a systemic way.

To illustrate the basics for ensuring due consideration of sustainability,
and to assist the Ontario Energy Board (OEB) in its deliberations, this
report outlines the fundamentals of an appropriate approach and provides an
illustrative application to clarify the differences between this approach and
the approach taken by the OPA.

The first step in the appropriate approach is explicit adoption of the
fundamental sustainability objective of achieving multiple, mutually
reinforcing and lasting improvements in all the interrelated areas of
sustainability concern, while avoiding significant adverse effects. On
this foundation, sustainability-based planning builds and then applies a

comprehensive set of case-specified sustainability criteria and trade-off rules.

The illustrative application provided in the report includes presentation
of a comprehensive set of sustainability criteria and trade-off rules that are
based on Gibson et al. and specified for the case and context of integrated
power system planning in Ontario. These specified criteria and trade-
off rules are then applied in three exercises. The first takes each of the
comprehensively specified criteria and trade-off rules and assesses whether
it is addressed fully, partially or not at all by the OPA’s “context specific
evaluation criteria”. The second exercise applies the comprehensively
specified criteria and trade-off rules in an assessment of the potential CDM,
supply and transmission components of a comprehensive integrated power
system plan for Ontario. Finally, the comprehensively specified criteria and
trade-off rules are used in a comparative overall plan level evaluation of the
IPSP as presented by the OPA and an alternative proposal prepared by the
World Wildlife Fund (WWF) and the Pembina Institute.

These illustrative applications of a comprehensive sustainability
assessment framework suggest that a meaningful approach to sustainability
considerations, guided by the fundamental sustainability objective, would
point to choices substantially different from those contained in the IPSP
proposal. Meaningful consideration of sustainability requirements would
support coal phase-out as in the IPSP, but in contrast to the IPSP it would
emphasize the following gains and associated plan components:

*  Fewer and less significant adverse present and future effects on socio-
ecological integrity within and beyond Ontario achieved by pursuing the
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province’s maximum achievable CDM potential, and increasing reliance
on renewable supply resources that avoid the major upstream and
downstream biophysical and social effects and the ecological, economic
and political risks associated with uranium, coal and natural gas fuel
cycles.

» Increased system resilience, reliability and adaptive capacity and
reduced cost risks achieved by placing greater emphasis on adding
supply resources incrementally and employing technologies that have
shorter planning and construction timelines (less than 5 years) and that
can be deployed on a modular and distributed basis.

* Greater system efficiency and cost-effectiveness achieved by
reducing the role of low-efficiency uses of natural gas (e.g. single
cycle gas turbines) though demand response measures and placing
greater emphasis on high efficiency uses of natural gas, particularly
cogeneration for intermediate and baseload supply.

* Lower path dependency, fewer technological and economic risks,
and greater adaptive capacity achieved by reducing the role of large
centralized supply resources, particularly nuclear power plants, with
long planning and construction timelines and long facility lifetimes.
Where nuclear resources are considered, refurbishment projects, with
their lower path dependency, technological and economic risks, would
be preferred over new build projects.

A plan with these characteristics, many of which are reflected in the
WWF-Canada and Pembina Institute’s Renewable is Doable proposal, would
still comply with the requirements of the Minister of Energy’s June 2006
Supply Mix Directive. As the OEB itself has noted, the directive permits
the IPSP to incorporate CDM and renewable components beyond the
minimum levels specified in the directive. Similarly, the IPSP may limit the
nuclear component to a level below the cap identified in the directive, while
emphasizing high efficiency uses of natural gas.

The OEB could adopt and apply the illustrated approach to considering
sustainability, including the comprehensive set of case-specified
sustainability criteria and trade-off rules, in its examination of the OPA
proposal. These criteria and rules would be appropriate in the OEB’s
evaluations and decisions with respect to the following matters:

e what portions of the IPSP are and are not worthy of approval as
proposed;

* what revisions should be required;

* what terms and conditions of approval would be appropriate;
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» what guidance needs to be provided for planning and decision making
on subsidiary and subsequent more detailed plans and projects under
the IPSP; and

*  what must be addressed in future iterations of the IPSP to ensure proper
incorporation of sustainability requirements in planning and decision

making.

Overall, the analysis reported here indicates that the OPA has not met
the requirement for consideration of environmental sustainability in the
development of the proposed IPSP and that due attention to sustainability
requirements would favour a quite different plan. The clear implication is
that the current plan cannot be approved as it stands as it has failed to met
the requirement of the IPSP regulation of ensuring due consideration of

environmental sustainability in its development.

In light of the need to advance the renewal of Ontario’s electricity
system, those aspects of the plan that are evidently compatible with
sustainability objectives, including the plan’s CDM and low-impact
renewable energy components and the phase out of coal-fired generation,
could be accepted on an enhanced basis. In the areas of significant
conflict between the proposed IPSP and the likely conclusions of planning
flowing from sustainability-based evaluation, including the plan’s nuclear
components and low-efficiency applications of natural gas, the OEB would
be justified in requiring the OPA to reconsider these options in light of
comprehensive, properly specified and carefully applied sustainability
criteria and trade-off rules, and to submit a suitably revised IPSP for the next

triennial review.
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1. Introduction

The Ontario Power Authority (OPA) has submitted a 20-year Integrated
Power System Plan (IPSP) for review by the Ontario Energy Board (OEB).
Submission of this plan is intended to meet requirements set out chiefly in
three authoritative documents: the Ontario Electricity Act, 1998, as amended,
the IPSP Regulation (Ontario Regulation 424/04) under that Act, and the
Ontario Minister of Energy’s “Supply Mix Directive,” issued on 13 June
2006. The main requirements relevant to this report are those concerning
compliance with the supply mix directions, assurance of economic prudence
and cost effectiveness, and consideration of safety, environmental protection

and environmental sustainability in the development of the plan.

This report focuses on the OPA’s consideration of environmental
sustainability in the development of the plan. We examine what the OPA
did and contrast that with what should reasonably be expected for the OPA
to meet the requirement for ensuring due consideration of environmental

sustainability in plan development.

In this examination, we adopt a broad definition of “environment” (as do
the IPSP Regulation and the Ontario Environmental Assessment Act, which
will apply to projects guided by the IPSP). We also recognize (as does the
OPA) that sustainability is an overarching concept that incorporates and
stresses interactions among the full suite of factors needed for movement
towards a desirable and durable future. Consequently, in our work,
consideration of environmental sustainability in the development of the IPSP
includes attention to matters of prudence and cost effectiveness, as well as
conservation, renewability, reliability, flexibility and other factors relevant to

the pursuit of sustainability through integrated power system planning.

In its /PSP Discussion Paper 6 on sustainability, the OPA embraces

sustainability as the basis for “integrated evaluation” in the development

of the plan.! The OPA begins explanation of its approach to sustainability-
based evaluation with discussion of broad sustainability principles, referring
specifically to the eight sustainability requirements and six trade-off rules
set out in the book, Sustainability Assessment: Criteria and Processes, by
Robert B. Gibson and colleagues. According to the discussion paper, “The
OPA’s approach to considering sustainability is to derive context-specific

evaluation criteria that encompass Gibson’s sustainability requirements.”

In this report, we begin with the same understanding of the sustainability
concept and the same generic set of sustainability requirements and trade-off

rules. We also agree that the proper next step is to develop evaluation criteria
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that encompass the generic requirements but are specified for the particular
case and context. Whether the OPA has done a satisfactory job of clarifying
the sustainability objective, of specifying the generic requirements, of
applying the resulting criteria, and of meeting its obligations to ensure
consideration of sustainability in the development of the plan, are questions
we will be addressing here.

As a foundation for this analysis, we begin with a discussion of the
essentials of sustainability-based assessment, including the generic principles
that the OPA presents as its starting point in Discussion Paper 6, how they
are to be specified for application in particular cases and contexts and how

they are to be applied in developing a plan.
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2. Sustainability

2.1 The concept and its foundations
2.1.1 The basics

Sustainability is essentially an integrative concept and sustainability-

based planning is an essentially integrative approach to the preparation of
and decision making on an undertaking or set of undertakings. Together
they respond to two big problems, both of which are rooted in narrow
motivations, fragmented decision making and a focus on near term effects.
The first is our long record of costly surprises and missed opportunities
resulting from ill-considered individual undertakings. The second is the
increasingly gloomy prospects for human survival and wellbeing evident in
key global scale trends.

At the scale of individual undertakings, the need for better planning
and decision making is evident in the legacy of agricultural advances that
further impoverished the starving, urban renewal projects that destroyed
neighbourhoods, development assistance projects that undermined
livelihoods, and conservation initiatives that alienated local stewards. All
of these undertakings were well intentioned. All of them brought benefits,
at least for some people and for some time. But the adverse results have
undermined the gains and in retrospect, were often unnecessary. Many if
not most could have been avoided if the initial planning had looked further
ahead; if a more complete range of issues, interests and options had been
taken into account; if local conditions, cultures and capacities had been
respected; and if there had been a more determined effort to achieve multiple
and durable gains, especially for those most in need.

At the global scale, sustainability-based planning is rooted in fears for
our future. It faces the evident need to reverse deeply entrenched patterns
of human action that are reducing biodiversity, impairing ecosystem
functions, deepening the gap between rich and poor, altering climate
chemistry, depleting ground water resources, and fostering greater material
consumption among the already comfortable while failing to meet the basic
material needs of billions. There is room for disagreement about whether,
and if so to what extent, the human load on the planet already exceeds the
globe’s biophysical carrying capacity. But the trend is clearly towards ever-
deeper unsustainability. Despite improved efficiencies and damage reduction
on many fronts, our overall material and energy demands and our associated

disruptions of biophysical systems are growing implacably. Unless we begin
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quite quickly to reverse this trend our future prospects will be increasingly
grim. At the same time, however, we must for practical as well as moral
reasons act to meet the needs of the many people now living in conditions
of material deprivation and insecurity. Somehow, sustainability-based
decision making must find ways to reconcile the imperatives for growth (at
least for the poor) and reduction of burdens on the biosphere. How this may
be achieved — through what combinations of efficiency and redistribution,
innovation and stewardship, etc. — may be debated. But it is clear that these
imperatives must be addressed together.

On this initial basis, sustainability-based planning is best conceived as
an approach to planning decision making that respects global imperatives
and local context; that recognizes the interdependence of ecological, social
and economic objectives; and that seeks comprehensively positive, mutually
reinforcing, fairly distributed and lasting gains.

These are considerations central to responsibly well informed, prudent
and far-sighted development of all significant initiatives, including integrated
power system plans at the provincial scale. They are especially necessary
in cases, such as development of the IPSP, where there has been explicit

direction to ensure consideration of environmental sustainability.

2.1.2 Eight complementary factors

Over the past decade or so, rising global attention to sustainability needs has
been accompanied by several other factors that contribute to the foundations
for sustainability-based planning:

* expanded awareness of the interconnections among social, ecological
and economic factors, especially in areas of pressing public concern
and controversy (e.g., health, security, livelihood maintenance and
opportunities, and future quality of life);

* advances in understanding complex systems (multiple interacting factors
and dynamic self-organizing processes in multiple interacting systems, at
various scales, with pervasive and inevitable uncertainties, and key roles
for resilience characteristics such as diversity, flexibility, modularity,
etc.);

e recognition that many development failures and other tragedies have
been traceable to neglect of factors outside the primary focus of the
proponents and/or approving authorities;

*  continuing economic globalization combined with concerns about its
implications for distributive justice, cultural identity, and ecological
stewardship;
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e pressures on public authorities and private enterprises to enhance
efficiencies, including by getting multiple benefits from individual
initiatives;

e growing recognition of the limitations of both governments and markets,
and consequent shifts to more broadly-based and open governance

regimes;

* repeated lessons from experience that broad rules and general
approaches must always be respectful of and specified for the particulars
of the context — the cultures, capacities and concerns, assets, stresses and
vulnerabilities of different communities and ecosystems; and

» spreading acceptance of the precautionary principle in response to
deepening concerns about global scale health and ecological risks, and
declining faith in the potential adequacy of scientific knowledge and
technical repair.

All of these factors influence efforts to move towards greater
sustainability and all of them add both to the richness of our understanding
and to the sets of consideration we need to incorporate in sustainability-
based planning.

2.2 Sustainability planning best practice

Practical applications of the sustainability concept have ranged widely from
green building standards and forest stewardship certification, to blueprints
for corporate sectoral reform, urban growth management plans and national
sustainability strategies. Many of these include, or are in effect, initiatives
in sustainability planning. In addition, more or less formal sustainability
planning and assessment processes (sometimes called integrated assessment,
sustainability appraisal, triple-bottom-line evaluation, etc.) have been
spreading rapidly in planning and assessment at the project and strategic

levels.

While “best practice” will always depend to some extent on particular
circumstances, the common characteristics of serious sustainability-based

planning efforts are evident. They are as follows:

*  objectives centred on positive contribution to sustainability as the basic

criterion for evaluations and decisions;

+ aiming to identify the best option, achieved in part by comparative
consideration of possibly reasonable alternatives;
+ focusing on net gains as well as avoidance of significant (especially,

permanent) losses; and
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*

seeking to achieve multiple, mutually reinforcing and lasting im-
provements in all the interrelated areas of sustainability concern, in

addition to serving core project purposes;

» evaluation and decision criteria comprehensive of all requirements for

progress towards sustainability, and their interrelations (including all

factors that may affect prospects for meeting these requirements):

*

*

covering the full set of general requirements for progress towards
sustainability;

specified though inclusion of particular sustainability considerations,
relevant to the case and context (ecological, cultural, socio-econom-
ic, etc.);

developed in part through direct engagement of stakeholders in iden-
tifying key case-specific concerns and priorities;

giving explicit attention to, and open rationales for, trade-offs among
the recognized objectives;

elaborated as well as applied in an iterative manner; and

* integration of attention to sustainability objectives and criteria

throughout the full planning and decision making process (not just at a

review stage):

*

applying sustainability objectives and criteria in defining of purposes,
identification of alternatives, assessment of potential effects and
mitigation/enhancement options, comparative evaluation of options,
preparation of detailed designs, review and approval deliberations,
implementation and monitoring, and eventual decommissioning or
renewal of undertakings; and

seeking contributions to sustainability through the assessment pro-
cess itself as well as through the better decisions that result, achieved
in part through incorporating open participative approaches, respect-
ing different interests, and integrating different kinds of knowledge.

All of these characteristics are appropriate for application to integrated

power system planning in Ontario and ought to be evident in the record

of the OPA’s work on the plan as well as in the substance of the plan as

submitted. In a manner consistent with the adoption of sustainability as a

core concern throughout the planning and decision-making process, the

IPSP Regulation requires the OPA to “ensure that safety, environmental

protection and environmental sustainability are considered in developing

the plan” (italics added).? In its decision on issues to be considered in the

IPSP hearing, the Ontario Energy Board indicated that in order to meet this

requirement the OPA is required to demonstrate that it has “weighed and

evaluated” environmental sustainability in a way that is “meaningful” in the
development of the IPSP.*
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2.3 The objective of sustainability-based planning

Proper consideration of sustainability begins with adoption of “positive
overall contribution to sustainability” as the basic objective. The positive
contribution test contrasts with the more modest goal of avoiding or
mitigating significant adverse effects that underlies many regulatory and
environmental assessment regimes. In Ontario, environmental assessment
has since 1975 aimed beyond mitigation, seeking instead “the betterment of
people of the whole or any part of Ontario” and requiring (with exceptions)
comparative evaluation of alternatives.®> Implicitly at least, “betterment”
rather than mitigation is also the objective underlying the province’s
electricity system planning regime.

The contribution to sustainability test clarifies what is required for
betterment, recognizing three key insights underlying the notion of
sustainability:

» the importance of respecting the interests of future as well as present
generations,

* the need to reverse trends that are leading us away from a desirable and
durable future, and

» the interdependence of social, economic and ecological factors.

Taken together, these clarifications establish the objective of
sustainability-based planning: to adopt from among the available options
the one (or the package) that offers the most promising set of multiple,
mutually reinforcing and lasting improvements in all the interrelated areas of

sustainability concern, while avoiding significant adverse effects.

A suitable test of whether the OPA ensured proper consideration of
sustainability in developing the IPSP is whether this objective was clearly
set at the outset, applied consistently throughout the planning, and achieved
reasonably in the submitted plan.

Like most planning undertakings, even in the public sector, the OPA’s
IPSP has a set of relatively narrow particular purposes as well as a general
obligation for betterment and consideration of sustainability effects. The
narrower purposes are, however, reasonably treated as a subset of the
overarching sustainability agenda. Moreover, sustainability-based planning
offers a means both of enhancing service to these purposes and of extending
complementary gains in other areas. To ensure attention to the full range of
possible benefits, the planning process must identify all of the areas in which
gains are needed and adverse effects must be avoided, and it must provide a
basis for making judgments about what concerns are most important, what

effects are most significant, and what options are most desirable.
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2.4 Criteria for evaluations and decision making
in sustainability planning

The “contribution to sustainability” objective is crucial for setting the broad
agenda and overall expectations, but it is too general to serve as an adequate
guide for evaluations and decision making. For practical applications,

more specific criteria are needed. These criteria must include and integrate

attention to three sets of considerations, recognizing that sustainability is

both a global and context-specific objective:

» the basic generic criteria that represent the essential requirements for
progress towards sustainability and that apply to all planning initiatives,
everywhere, plus details as needed to ensure attention to all the key
components and aspects of each requirement;

* the particular problems and possibilities of the particular case and
context, which are inevitably important specifying the requirements
and identifying the priorities in the planning and implementation of any
undertaking meant to contribute to sustainability; and

e the basic rules for dealing with trade-offs where there is conflict
between objectives and attaining one desired result seems likely to entail

compromising or sacrificing another.

Properly consolidated, these criteria form a comprehensive and
integrated foundation for sustainability-based planning and decision
making. Further specification may be needed, for subsidiary applications
— for instance where planning of more detailed components or individual
projects is initiated under the broad strategic guidance of the initial policies,
programmes or plan. In the case of the IPSP, sustainability-based criteria for
the development of the overall plan will likely need to be specified for the
more particular case and context of each major project proposal developed
under the plan.

2.4.1 Generic sustainability requirements and assessment criteria

The generic requirements for progress towards sustainability can be set out
in many ways and many formulations have been proposed and applied. The
basic framework of core generic criteria favoured by the OPA in Discussion
Paper 6, and used in this report, is taken from Robert B. Gibson et al,
Sustainability Assessment: Criteria and Processes. It has the advantage of
being based on a synthesis of insights from the sustainability literature and

applied sustainability experience as well as from a review of many other sets
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of sustainability assessment criteria developed for a wide range of particular
applications. Moreover, it is accompanied by a set of associated trade-off

rules. The generic criteria categories are reproduced in Discussion Paper 6,
appendix 1, but for convenience are also included here in the following box.

Box 1: Core Generic Criteria for Sustainability Assessments

Socio-ecological system integrity

Build human-ecological relations to establish and maintain the long term integrity
of socio-biophysical systems and protect the irreplaceable life support functions
upon which human as well as ecological well-being depends.

Livelihood sufficiency and opportunity

Ensure that everyone and every community has enough for a decent life and that
everyone has opportunities to seek improvements in ways that do not compromise
future generations' possibilities for sufficiency and opportunity.

Intragenerational equity

Ensure that sufficiency and effective choices for all are pursued in ways that re-
duce dangerous gaps in sufficiency and opportunity (and health, security, social
recognition, political influence, etc) between the rich and the poor.

Intergenerational equity
Favour present options and actions that are most likely to preserve or enhance the
opportunities and capabilities of future generations to live sustainably.

Resource maintenance and efficiency

Provide a larger base for ensuring sustainable livelihoods for all while reducing
threats to the long term integrity of socio-ecological systems by reducing extrac-
tive damage, avoiding waste and cutting overall material and energy use per unit
of benefit.

Socio-ecological civility and democratic governance

Build the capacity, motivation and habitual inclination of individuals, communities
and other collective decision-making bodies to apply sustainability requirements
through more open and better informed deliberations, greater attention to foster-
ing reciprocal awareness and collective responsibility, and more integrated use of
administrative, market, customary and personal decision-making practices.

Precaution and adaptation
Respect uncertainty, avoid even poorly understood risks of serious or irreversible
damage to the foundations for sustainability, plan to learn, design for surprise,
and manage for adaptation.

Immediate and long term integration
Apply all principles of sustainability at once, seeking mutually supportive benefits
and multiple gains.
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It is important to recognize that this box only sets out the broad
requirements and summarizes very briefly the substantive obligations. Each
criterion is effectively a category involving many interactive considerations.
In practical applications these considerations need to be set out in some
detail (and, as discussed below, they need to be specified for the case and
context).

The eight generic criteria are designed to incorporate all of the key
requirements for progress towards sustainability and to apply to all cases.
They are a package — all of the requirements are necessary for sustainability;
positive gains in all areas must be achieved, and what happens in any one
area affects what happens in all of the others. Each component is necessary
and, as the final criterion emphasizes, all the components are interconnected.

The objective of multiple, mutually reinforcing and durable gains
depends on and exploits this interconnection. The idea is that, especially
over the long term, efforts to meet the various requirements for sustainability
— to strengthen ecological stewardship and sustainable livelihoods and
informed citizen engagement and energy/material efficiencies and equitable
distribution of benefits and risks, etc. — can each support and enhance the
others. Consequently the aim of sustainability-based planning and decision
making is not to balance these requirements as competing ends but rather to

integrate and pursue them jointly.

2.4.2 Specification of sustainability assessment criteria for particular
cases and contexts

The generic criteria and trade-off rules are fundamental but not sufficient
guides for sustainability-based planning and decision making. For practical
applications, it is necessary also to recognize the particular concerns and
possibilities raised by case- and context-specific factors.

While the generic criteria are designed to ensure attention to all of the
major requirements for progress towards sustainability, specification for the
case and context is required to ensure proper sensitivity to the factors that
may affect how the generic requirements can be most successfully pursued
in particular circumstances. The factors include particular conditions and
trends, resources, capacities and other assets, opportunities and barriers,
concerns and aspirations, stresses and vulnerabilities. All of these vary more
or less significantly among different cultures, ecosystems, jurisdictions and
sectors, etc. And all of them involve a particular mix of considerations at
various interrelated scales from the global (global climate change and the
availability and prices of internationally traded commodities) to the local
(employment needs of particular communities and the assimilative capacity
of individual bodies of water).
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Sometimes the main peculiarities of a case and context will be evident.
This is particularly true in cases such as electrical power system planning
Ontario where there has been a long history of open public deliberation
on overall system issues and on many of the component technologies, as
well as a rich public policy context including law and other guidance, and
access to extensive public and professional discussion of relevant matters
from other jurisdictions. It is clear, for example, that deep dependence on
the power system makes reliability a priority, that a history of fallibility and
surprise leads to a sensible focus on system resilience, and that experience
with costly miscalculations encourages attention to prudence and cost
effectiveness.

To extend, update and confirm the initially evident considerations,
there are plenty of established methodologies for additional research and
discussion (baseline studies of relevant social and ecological systems,
reviews of case experience elsewhere, public and other stakeholder
consultations about present concerns and desired futures, etc.).

No list of case and context concerns, no matter how detailed, is sure
to qualify as an adequate specification of the generic criteria, however.
Each of the particular issues and priorities will be in some way relevant
to one or more of the generic criteria. All of them together may cover
much of the relevant ground. But the generic criteria represent the
comprehensive foundation and it is necessary to integrate the case and
context particulars with the generic requirements in a way that ensures that
the comprehensiveness is maintained while the specifics are added.

2.4.3 Integration of the generic criteria and case/context specific
concerns

Once the generic sustainability requirements are recognized and the

case- and context-specific concerns have been identified, the next step is
to consolidate them into one coherent and comprehensive set of criteria.
Appropriate consolidations can take many different forms. But they

must always retain attention to the full suite of generic requirements and
their interconnections, recognizing that each of the eight requirements
summarized in box 1, above, is in effect a large category with many
subsidiary aspects and components to be specified in light of the case and

context.

It is often best to begin with the generic criteria as the basic framework
and incorporate the case and context concerns as matters deserving particular
emphasis under each of the generic criteria titles. This approach is most
likely to preserve the generic comprehensiveness of the criteria set and can
facilitate more consistency in multiple related assessments.
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In contrast, it is possible to establish an appropriate criteria framework
organized largely or even entirely into categories that are drawn from the
major concerns of the case and context and that use the particular language
and categorization of issues that have been established during the history of
deliberations on the undertaking involved. This approach has the advantage
of using familiar concepts and language that can facilitate public discussion.
A potential disadvantage is the risk of favouring conventional concepts and
objectives in a world where what is conventional is generally unsustainable.
Moreover, this approach can work only if the organizing framework of major
criteria and more detailed specifics are actually comprehensive of all the
basic requirements for progress towards sustainability and are amenable to
integrated consideration that recognizes interactive effects.

A hybrid approach may often be most suitable. It involves integrating
the generic and specific criteria into a framework that clearly retains
attention to all aspects of the generic requirements but also uses incorporates
major case and context specific considerations. This approach is illustrated
in the report for the Joint Review Panel for the Mackenzie Gas Project,
which is noted favourably in Discussion Paper 6.5

Whatever approach is adopted, the key test is whether all of the
fundamental requirements are incorporated and whether all the main case

and context specific concerns are recognized.

2.4.4 Trade-off rules

In addition to the set of core generic criteria discussed above, OPA
Discussion Paper 6 presents favourably a set of associated trade-off rules,
also taken from Robert B. Gibson et al, Sustainability Assessment.: Criteria
and Processes. They are reproduced in the box below.

Like the generic sustainability criteria, these trade-off rules are broadly
applicable and can be specified for the case and context. The underlying
idea is that trade-offs are undesirable but likely to be unavoidable in many
practical circumstances. Consequently, the rules are designed to make trade-
offs an option of last resort — requiring explicit justification and discouraging
those that would displace significant adverse effects to future generations,
which cannot be present now to defend their interests.
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Box 2: Basic Sustainability Assessment Trade-off Rules

Maximum net gains

Any acceptable trade-off or set of trade-offs must deliver net progress towards
meeting the requirements for sustainability; it must seek mutually reinforcing, cu-
mulative and lasting contributions and must favour achievement of the most posi-
tive feasible overall result, while avoiding significant adverse effects.

Burden of argument on trade-off proponent

Trade-off compromises that involve acceptance of adverse effects in sustainabili-
ty-related areas are undesirable unless proven (or reasonably established) other-
wise; the burden of justification falls on the proponent of the trade-off.

Avoidance of significant adverse effects

No trade-off that involves a significant adverse effect on any sustainability require-
ment area (for example, any effect that might undermine the integrity of a viable
socio-ecological system) can be justified unless the alternative is acceptance of
an even more significant adverse effect.

¢ Generally, then, no compromise or trade-off is acceptable if it entails further
decline or risk of decline in a major area of existing concern (for example, as set
out in official international, national or other sustainability strategies or accords
or as identified in open public processes at the local level), or if it endangers pros-
pects for resolving problems properly identified as global, national and/or local
priorities.

¢ Similarly, no trade-off is acceptable if it deepens problems in any requirement
area (integrity, equity, etc.) where further decline in the existing situation may im-
peril the long term viability of the whole, even if compensations of other kinds,
or in other places are offered (for example, if inequities are already deep, there
may be no ecological rehabilitation or efficiency compensation for introduction of
significantly greater inequities).

* No enhancement can be permitted as an acceptable trade-off against incom-
plete mitigation of significant adverse effects if stronger mitigation efforts are fea-
sible.

Protection of the future

No displacement of a significant adverse effect from the present to the future
can be justified unless the alternative is displacement of an even more significant
negative effect from the present to the future.

Explicit justification

All trade-offs must be accompanied by an explicit justification based on openly
identified, context specific priorities as well as the sustainability decision criteria
and the general trade-off rules.

» Justifications will be assisted by the presence of clarifying guides (sustainability
policies, priority statements, plans based on analyses of existing stresses and
desirable futures, guides to the evaluation of “significance”, etc.) that have been
developed in processes as open and participative as those expected for sustain-
ability assessments.

Open process

Proposed compromises and trade-offs must be addressed and justified through
processes that include open and effective involvement of all stakeholders.

¢ Relevant stakeholders include those representing sustainability-relevant posi-
tions (for example, community elders speaking for future generations) as well as
those directly affected.

* While application of specialized expertise and technical tools can be very help-
ful, the decisions to be made are essentially and unavoidably value-laden and a
public role is crucial.
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The trade-off rules have more limited application than the larger set
of criteria for evaluation and decision making. Trade-offs are likely to be
important considerations only after alternatives have been considered in
some detail in light of the sustainability criteria and the major unresolved
conflicts have been identified.

Like the evaluation and decision making criteria, the trade-off rules need
to be adopted explicitly, specified and applied consistently.

2.5 Attention to the basic sustainability
objective and the elaborated criteria throughout
the planning and decision making process

The sustainability objective and criteria should inform the entire planning
process from the outset. As noted above, power system planning, like many
other undertakings, begins with particular goals but also a broad obligation
to contribute to overall betterment. In the present context, betterment
requires acceptance of the broad “contribution to sustainability” purpose as
the frame in which to pursue the more particular goals set out in the IPSP
Regulation and the Supply Mix Directive, etc. For power system planning
this means beginning with the intent to develop an IPSP that offers the most
promising set of multiple, mutually reinforcing and lasting improvements in
all the interrelated areas of sustainability concern, while avoiding significant
adverse effects. And it entails explicit early adoption and elaboration

of a comprehensive and specified set of sustainability-based criteria for

evaluations and decision making.

The objective and criteria are needed to inform all steps and
deliberations in the planning process, including

*  how the particular purposes of the plan should be understood from the
perspective of public interest in progress towards sustainability;

* how interested citizens, organizations and other stakeholders are to be
engaged in the planning process and how different perspectives and
different kinds of knowledge can be accommodated;

* what planning options and components (technologies, programmes,
linkages, responsibilities, etc.) ought to be examined;

* what possible effects (including direct, indirect, induced and cumulative
effects) deserve more detailed attention;

»  which effects are likely to be (or might be) most significant, given
sustainability objectives;

* what important opportunities or perils need attention;
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how anticipated positive effects could be enhanced and how adverse
effects could be mitigated;

which trade-offs may be unavoidable and, of these, which ones might be
acceptable (or least unacceptable);

what are the strengths and limitations of each possible system

component, including interconnections;
what are the strengths and limitations of each overall plan option;

which components (technologies, programmes, etc.) and what plan
option(s) best meet the criteria and overall purpose of the undertaking, in
comparison with other potentially reasonable alternatives;

what specifics are needed in the plan, and/or what arrangements are
needed for subsidiary and subsequent deliberations and decisions (e.g.
on particular projects under the plan) to ensure proper consideration
of purposes, alternatives, effects, mitigation and enhancement options,
trade-offs, etc. in light of the sustainability objective and criteria;

whether and under what terms and conditions the proposed plan should
be approved;

what monitoring and adaptive response requirements are imposed; and

what preparations by various parties are necessary and desirable to
ensure that negative effects are avoided or mitigated, that unanticipated
effects are identified and addressed quickly, that subsidiary planning and
project development proceeds appropriately, that the plan is reviewed
and revised regularly, that maximum mutually reinforcing gains are
achieved and that significant adverse effects are avoided.
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3. The adequacy of
what the OPA did

3.1 Investigating the OPA’s consideration of
environmental sustainability throughout the
development of the IPSP

This report investigates whether the OPA fulfilled the requirement set out by
the Minister of Energy in the June 2006 Directive to consider environmental
sustainability in the development of the IPSP. For this purpose, a critical
review was undertaken of supply mix and integrated power system planning
documents accessible to the public through the OPA’s website. First, the
report asks what the OPA did to consider environmental sustainability in
developing the IPSP. Second, it analyses the OPA’s approach for strengths
and deficiencies in light of the fundamentals of the concept of sustainability
and the practice of sustainability assessment. Third, it provides an example
of what the OPA ought to have done to consider adequately environmental
sustainability in developing the IPSP.

The critical review involved selecting from the supply mix and IPSP
documents specific planning elements for analysis. A planning element
was selected if it (i) was developed or initiated explicitly by the OPA; and
(i1) worked towards fulfilling the requirement to consider environmental
sustainability; and (iii) had significant potential to affect decision-making
outcomes. Specific regulations and policies that underpin [PSP planning
(e.g. The Electricity Restructuring Act, 2004), and descriptions of the origins
of sustainability principles and integrated resource planning, for example,
were not included in the analysis.

Overall, the OPA’s consideration of environmental sustainability was
analysed according to whether IPSP planning was underpinned at the outset
by the basic objective to contribute positively to sustainability, whether the
objective was elaborated for practical application through comprehensive
sustainability-based evaluation and decision criteria; and whether the basic
objective and criteria were applied consistently throughout the planning
process and achieved reasonably in the Preliminary Plan. The key planning
documents and activities representing the major stages of the development of
the IPSP were analysed according to whether they used, at least implicitly,
evaluation and decision criteria that were comprehensive of all generic
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sustainability requirements, including cost-effectiveness, prudence, and
resilience issues; were specified adequately for the particular case and
context; were applied consistently as an integrated framework for decision
making; and were capable of handling trade-offs.

The OEB review and approval process is, by legislated mandate, focused
on the IPSP and its compliance with the Directive.” The investigation
reported here includes the supply mix phase in the analysis in accord with
the OPA’s assertion that ““...the development of the IPSP started with the
Minister’s May 2, 2005 letter to the OPA to ‘begin the process of developing
a proposed integrated Power System Plan’ by providing the Minister with
advice on the appropriate supply mix”.? Legislated requirements to address
sustainability considerations in the IPSP were established even before
the Minister’s May 2005 letter. The plan flows from the provisions of the
Electricity Restructuring Act, 2004, amending the Electricity Act, 1998.

In addition to establishing the OPA and mandating it to develop a 20-year
“Integrated Power System Plan” for Ontario, the amendments added to

the purposes of the Electricity Act the promotion of “economic efficiency
and sustainability in the generation, transmission, distribution and sale of
electricity.”® Considerations of environmental sustainability, then, should
have been present and applied consistently in preparation of the Supply Mix
Advice Report and through the rest of the process to the final stages in the
development of the proposed plan.

It is important to note too that although May 2, 2005 flags the formal
beginning of development of the current IPSP, electricity system planning
in Ontario has a rich history dating back to the early 20™ century.!?,!! This
history forms part of the context that underpins IPSP development. The
details of this history do not fall within the scope of this report. Instead, we
will begin with a chronological account of what the OPA did to consider
environmental sustainability — from the supply mix advice to the preliminary
plan. The planning documents and activities that were selected for analysis
are included in the chronological descriptions below.

3.2 OPA documents and activities related to
consideration of environmental sustainability in

developing the IPSP

3.2.1 The Supply Mix Advice Report (June-December 2005)

Acting on the Minister of Energy’s May 2, 2005 letter to the OPA requesting
advice on an appropriate mix of supply options for Ontario’s future

electricity system, the OPA prepared its advice on an appropriate supply mix
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to meet Ontario’s projected electricity requirements to 2025. In December
2005, the OPA delivered to the Minister of Energy its Supply Mix Advice
Report. The OPA’s recommended supply portfolio formed the basis of the
Minister’s June 2006 Supply Mix Directive.

The many steps that were taken by the OPA in the development of a
recommended supply portfolio are described in Volumes 1 to 4 of the Supply
Mix Advice Report. Key activities at this stage included consultations with
the public to determine their perspectives and values about electricity system
planning; assessing the environmental (biophysical), economic and reliability
performance of various supply resources and supply mixes; estimating the
potential for conservation and demand management; estimating the potential
for renewables; and assessing various supply mix options for potential risks,
costs and benefits.

As well, the OPA prepared and released a background report,
Sustainability Principles and Integrated Planning, which recognizes the
comprehensive character of the sustainability concept, though it focuses on a
relatively limited set of concerns related to the biophysical environment.!?

In our research, we reviewed Volumes 1 to 4 of the Supply Mix Advice
Report and selected the following elements of the OPA’s planning for
analysis:

* the OPA’s guiding principles for the development of the supply mix

advice;

» the OPA’s life-cycle approach to evaluating the environmental impacts of
various supply sources and potential supply mixes;

e the OPA’s Levelized Unit Energy Cost (LUEC) analysis of various
supply resources; and

* the OPA’s key measure of social impact.

3.2.2. The Supply Mix Directive, Environmental Assessment Act exemption
and IPSP Regulation (June 2006)

The December 2005 Supply Mix Advice provided the basis for the Supply
Mix Directive issued to the OPA by the Minister of Energy on June

13, 2006. The directive specified minimum targets for incorporation of
conservation and demand management (CDM) activities and renewable
energy supply in the IPSP, along with a maximum level of nuclear supply.
The directive also required that the plan provide for the phase-out of coal-
fired generation and focus on high value and high efficiency uses of natural
gas.
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The directive was accompanied by two regulations, which were central
to considerations of the environment and sustainability in the development
and approval of the plan. Breaking with the precedent of Ontario Hydro’s
1989 Demand Supply Plan, which was subject to review under the Ontario
Environmental Assessment Act, Regulation 276/06 had the effect of
exempting the IPSP from review under that act. Instead, the IPSP regulation
directed the OPA to “ensure that safety, environmental protection and

environmental sustainability are considered in developing the plan.”!3

3.2.3 The Seven Discussion Papers (June - November 2006)

As noted above, the June 2006 Supply Mix Directive set out rules including
minimum targets and caps for conservation, renewable energy, nuclear,
natural gas, and coal-fired generation contributions, and transmission
system planning. It also stipulated that the plan should comply with Ontario
Regulation 424/04. From that point forward, the OPA began to develop the
IPSP around the specific regulations, goals, and areas of discretion left open
by the Directive.'

From June to November 2006, the OPA prepared the seven discussion
papers that underpin the draft IPSP (Discussion Paper 8: Procurement
Options was released in January 2007, after the IPSP was completed). The
discussion papers describe the “building blocks” of the preliminary plan
(load forecasts, conservation potential, supply resources, transmission needs
and solutions, etc.) and a central element of their purpose was to generate
feedback from stakeholders. There is significant overlap between the supply
mix stage and the discussion papers stage in that many of the studies
undertaken for the supply mix advice were carried over to the discussion
papers stage.

We reviewed seven discussion papers and selected the following
elements of the OPA’s planning for analysis:

* the OPA’s context-specific planning criteria and trade-off criteria;
* the OPA’s stakeholder participation process; and

» the OPA’s integration of the building blocks of the preliminary plan.

3.2.4 The preliminary plan (June 2006 - August 29, 2007)

Meanwhile, the OPA prepared the preliminary plan. The OPA states that the
specific goals set out in the Directive and the areas of discretion left open by
the Directive were integrated in light of context-specific planning criteria:
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This resulted in an IPSP that prioritizes how Conservation and supply
resources should be acquired through (i) meeting the requirements of
the Directive in light of the OPA’s planning criteria (the “Directive
Priority”); and (ii) sequencing the installation of resources, in

light of lead times and necessary transmission enhancements (the
“Implementation Priority”).!>

Again, there is considerable overlap between the supply mix, discussion
papers, and the parts of the IPSP. Many of the studies undertaken during
the supply mix stage are carried over to the parts of the IPSP, and most of
the information provided in the discussion papers is repeated in the IPSP
documents.

We reviewed the IPSP documents and selected one final element in the

OPA’s planning process for analysis:

» the OPA’s meetings with the Sustainability Advisory Group (October 27,
2006 and December 20, 20006).

3.3 Analysis of selected supply mix and IPSP
planning elements

3.3.1 The OPA’s guiding principles for the development of the supply mix
advice

The OPA identified six principles that guided its planning during the supply
mix advice stage in the development of the IPSP: listening, sustainability,
flexibility, embracing the future, managing risks, and prudence.'¢ According
to the OPA, these principles:

...created a broad and well-defined set of criteria for solutions within
the policy framework. These criteria took into account, on a full
life-cycle basis, the overall costs of each supply option, the degree
of financial risk it carried, and its general environmental impact. As
combinations of options were developed, these were checked for
reliability, feasibility, and long-term flexibility.!”

As noted above, the OPA prepared and released a background report,
Sustainability Principles and Integrated Planning, recognizing the
comprehensiveness of the sustainability concept, but even though the report’s

focus is on a relatively limited set of biophysical concerns.!®

The OPA should be credited for its initiative to underpin the supply mix
advice with a set of criteria to guide decision making. This is an important
initial step in any planning exercise. In light of sustainability planning best
practice, however, the guiding principles and their application fall short of

meeting basic requirements for ensuring due consideration of sustainability.
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The initial shortcoming is that the OPA did not at this early stage
establish as an overarching evaluative criterion the basic sustainability
objective: that the supply mix and power system planning would contribute
positively to sustainability by ensuring that the recommended supply
mix would be, of all the available planning options, the one (or package)
offering the most promising set of multiple, mutually reinforcing and lasting
improvements in all the interrelated areas of sustainability concern, while
avoiding significant adverse effects. While the OPA defined “sustainability”
broadly enough to include economic and social as well as biophysical and
ecological aspects, it treated sustainability mostly as the entry point for
attention to biophysical effects.!® Sustainability was also only one of several
priority considerations, which were addressed “in parallel” rather than in a
fully integrated way. In the absence of an initial commitment to the basic
sustainability objective, the OPA did not have from the outset a foundation
linking its priorities and recognizing their interrelations. This precluded an
effective sustainability-based approach that would guide identification of all
of the areas in which gains are needed and adverse effects must be avoided,
and provide a foundation for making judgments about what concerns are
most important, what effects are most significant, and what options are most

desirable.

A second important deficiency is that the OPA’s guiding principles were
not comprehensive of the full suite of generic sustainability requirements.
The OPA’s “listening” principle, for example, addresses only some aspects
of the “socio-ecological civility and democratic governance” criterion. It
does aim to incorporate the values and concerns of Ontarians in electricity
system planning. This, in turn, may minimize threats to valued community
qualities. Unfortunately, the “listening” principle does not cover important
issues related to governance capacity, social capital, and social learning.
Nor was it likely to ensure attention to issues related to inter- and intra-
generational equity in electricity system planning. Similarly, the OPA’s
“sustainability” principle reflects some generic sustainability requirements
in that it was used by the OPA as the category for addressing effects on the
biophysical environment, including matters with significant economic and
social implications. But the OPA’s use of the “sustainability” principle is
not comprehensive even of the full suite of sustainability concerns (socio-
ecological system integrity, livelihood sufficiency and opportunity, inter-
and intra-generational equity, etc.) related to the biophysical environment.
Similar comments can be made for the OPA’s principles of “flexibility”,

EEANT3

“embracing the future”, “managing risks” and “prudence”.

Finally, the guiding principles were not used explicitly by the OPA
as a consolidated evaluative framework against with the various planning
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elements (CDM, renewables, conventional generation, etc.), supply mix
scenarios, and trade-offs could be compared and assessed. At this stage,
independent studies were undertaken on behalf of the OPA to consider

some environmental (SENES), economic (CERI), and social (Decision
Partners) dimensions of supply combinations. The results of these analyses
are discussed and illustrated individually and as combined impacts in charts,
and the OPA shares the results of its studies of environmental effects, costs,
risks, and sensitivities studies for each supply mix scenario.?” In this process,
however, the guiding principles are fragmented. They function individually
as opposed to being incorporated in a unified framework for comparative
evaluation of the various supply mix alternatives and the trade-offs involved.
Consequently, certain technologies and/or supply resources may have been
discounted for certain purposes based on only a partial analysis. This is

in sharp contrast to proper practice in sustainability assessments, where
planning options and trade-offs are evaluated against a comprehensive and
integrated set of sustainability criteria.

The above weaknesses in the OPA’s consideration of environmental
sustainability at this early stage have far-reaching implications for later
stages in IPSP development. Many decisions on fundamental aspects of
electricity system planning (appropriate uses for particular supply resources,
appropriate incorporation of particular supply resources, etc.) were made at
this time and were carried forward without the greater enlightenment that
would have come with attention to the basic sustainability requirements.

3.3.2 The OPA’s approach to evaluating the environmental impacts of
various supply sources and potential supply mixes

The OPA’s approach to evaluating the environmental impacts of various
supply sources and potential supply mixes is relevant to many sustainability
requirements, notably socio-ecological system integrity, as well
intragenerational and intergenerational equity, efficiency, cost-effectiveness
and resource maintenance, and prudence, precaution and adaptive capacity.

Several governmental and non-governmental stakeholders, including
the Pembina Institute, the GEC and the City of Toronto’s Medical Officer
of Health identified major gaps in the OPA’s approach to evaluating the
environmental performance of different supply resources. In particular
they noted that the analysis by SENES consultants, which provides the
foundation for the OPA’s assessment of the environmental performance
supply resources, failed to take a comprehensive, life-cycle approach to these
resources. The consequence is a tendency to downplay or ignore important
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adverse biophysical and socio-economic effects including fuel-cycle related
upstream and downstream effects, effects on water quality, waste impacts
and radiological hazards. 2!

The OPA itself concedes that it did not take a comprehensive life-cycle
approach to the assessment of the environmental performance of supply
options, focusing instead on operating stage emissions.?? This constitutes
a serious gap from the perspective of the consideration of environmental
sustainability, as all of the fuel cycles associated with the non-renewable
supply technologies considered in the IPSP (i.e. nuclear, coal and gas) have
major direct and long-term upstream impacts and risks. In some cases, their
fuel cycles are also associated with major downstream impacts and risks as

well.

In addition, SENES’ methodology was never part of a consolidated
evaluative framework that could integrate environmental concerns with the
other planning criteria and could then be applied consistently throughout the
development of the IPSP. The OPA does compare the combined cost, risk,
and environmental loading scores for each supply mix portfolio component
but it does not provide an explicit and transparent evaluation of the trade-
offs between the various technologies and supply mix options in such a
way that environmental impacts are examined within an integrated set of
electricity system planning criteria. Again, this is in sharp contrast to proper
sustainability assessment practice, where planning options and trade-offs
are evaluated against a comprehensive and integrated set of sustainability

requirements.

3.3.3 The OPA’s Levelized Unit Energy Cost (LUEC) analysis of various
supply resources

The costs associated with particular supply technologies and supply
resources span a range of integrated concerns (biophysical and social) with a
complex set of implications for the full suite of sustainability criteria.

During the supply mix advice phase, the OPA commissioned the
Canadian Energy Research Institute (CERI) to quantify the relative
differences between technologies on the dimensions of performance
and cost. The results of CERI’s analysis were carried over to the IPSP
development stage. Costs were represented as levelized unit energy costs
(LUECs): “...the price of electricity output required by a plant to recover
exactly the net present value of all capital, operation and maintenance,
fuel, and decommissioning costs expected to be incurred over its economic
life”.2> The LUECs were used to evaluate the cost effectiveness of various
supply options prior to the development of the portfolios and scenarios.
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The Pembina Institute, GEC, and the Ontario Clean Air Alliance
(OCAA) have identified several deficiencies in CERI’s LUEC analysis.
Pembina notes that the LUECs may not fully incorporate future costs:

In practice, with certain technologies large costs are transferred into
the future, with high uncertainty about what these costs will ultimately
turn out to be. In the result these costs may not be fully captured in
the LUEC.?*

While the LUEC for nuclear energy may reflect estimated costs for
facility decommissioning and waste fuel management, these activities will
involve very large expenditures extended over extremely long time frames
(an estimated $24 billion over approximately 300 years in the case of waste
nuclear fuel under the Nuclear Waste Management Organization’s “adaptive
phased management” strategy). There are significant possibilities that
implementation of these strategies may turn out to be much more complex
and costly in practice than current estimates and proposals indicate. These
risks and costs cannot be fully captured in the estimates that form the basis
of the current LUEC.

In light of sustainability requirements, a second important deficiency
in the OPA’s LUEC analyses is that they consider only the capital and
operating costs of various supply technologies. There are two key issues
here. First, the biophysical, social and economic externalities associated
with different supply mix options are not incorporated and therefore key
sustainability concerns are ignored. These include externalized health,
social and ecological costs. As GEC points out, studies by the Ontario
Medical Association reveal that the health impacts of smog cost Ontarians
over a billion dollars each year.?> Pembina’s life cycle analysis of nuclear
power generation in Canada identifies a range of socio-ecological impacts
(atmospheric, water, waste, landscape and ecosystem, and occupational
and community health) of nuclear generation, and the challenges that these
impacts pose for sustainability.?®

Second, the OPA’s capital and operating cost estimates appear to be
unreasonably low. OCAA notes that the OPA’s analysis of the capital cost
of a new CANDU 6 nuclear reactor ($2,845/kW) is 30% less than the
actual historic capital cost ($4,085/kW in 1993) of the Darlington nuclear
station — the most recent nuclear power plant built in Ontario. Moreover, the
actual capital cost of building nuclear reactors has historically been much
higher than forecast. For example, the OPG’s 1999 estimate of the total
cost of returning Pickering A Unit 1 to service ($213 million) was far less
than the final cost ($1.016 billion). Similarly, the final cost ($750 million)
of returning Bruce A Units 3 and 4 to service was twice Bruce Power’s
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estimate ($375 million).?’ Significant delays and cost overruns have also hit
new reactor construction, for example Areva’s third generation Olkiluoto
project in Finland.

3.3.4 The OPA’s key measure of social impact
According to the OPA,

The social impact of choices for the electrical system depends on the
values of society. Public opinion research conducted for the supply
mix advice showed that in Ontario, as elsewhere, reliability of supply
is the most important concern. The key measure of social impact at
this stage of planning, therefore, is whether electricity supply provided
by the recommended mix will be reliable. Other broad concerns,

including price and acceptability, also come into play.?®

Reliability (adequacy and security) of supply and the costs of electricity
for consumers are important sustainability concerns because they may
have implications for present and future generations. But the social
impacts of electricity planning span a much broader spectrum of integrated
considerations. The sustainability criteria, for example, incorporate concerns
related to the distribution of costs and benefits in relation to supply mix
choices, particularly for disadvantaged communities; the boom and bust
effects of supply mix choices; and economic development opportunities
and risks associated with supply mix choices — to name a few that are not

captured by reliability and cost considerations.

The public opinion research undertaken by Decision Partners
Incorporated on behalf of the OPA focused narrowly on issues related to
Ontario’s need for electricity and the supply mix question: “The purpose
of the interviews was to discover the primary influences on stakeholder
judgment of Ontario’s need for electricity and their idea of an appropriate
balance of supply mix elements — namely, conservation and demand
management (CDM), renewable resources, and advanced conventional
sources”.?’ The reliability criterion therefore captures only a narrow set of

social concerns reflected in the scope of the OPA’s public opinion research.

3.3.5 The OPA’s context-specific planning criteria, and trade-off criteria

During the Discussion Paper and Preliminary Plan development stages,
the OPA introduced six context-specific evaluation criteria (feasibility,
reliability, flexibility, cost, environmental performance, and societal
acceptance). This list is somewhat different from the one set out for the
supply mix advice work (see section 3.3.1, above). According to the

OPA, these new criteria are context-specific expressions of the generic
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sustainability requirements and trade-off rules laid out in Robert B. Gibson’s

Sustainability Assessment: Criteria and Processes.>°

The OPA’s recognition of Gibson’s generic sustainability assessment
principles and trade-off rules is a good starting point. Gibson’s principles
rules are based on a synthesis of the literature on sustainability, and insights
from decades of practice in the field of environmental assessment. As noted
above in section 2.4, the generic principles are based on the fundamental
requirements for progress towards sustainability and are applicable to
any case and context, though they must be properly specified to respect
the particular circumstances of the application. The OPA states that it has
embraced Gibson’s principles and the need for specification:

The OPA’s approach to considering sustainability is to derive context-
specific evaluation criteria that encompass Gibson’s sustainability

requirements.>!

There is, however, a large gap between the sustainability requirements
and the OPA’s specific criteria.

The OPA’s summaries of Gibson’s sustainability principles and trade-
off rules depart somewhat from the language, intent and substance of the
criteria and their implications as set out in the Sustainability Assessment
book. The effect of these departures is generally to make the principles
and rules narrower and less demanding.3> However, even the weakened
versions are considerably more comprehensive than the criteria that the
OPA presents as its “context specific evaluation criteria” despite the claim
that these criteria “encompass Gibson’s sustainability requirements”. As
will be discussed below, the OPA’s six context-specific evaluation criteria
are not comprehensive of the basic sustainability requirements identified in
Gibson’s work. Moreover, other components of sustainability-based planning
are missing from the OPA’s practice in developing and using sustainability-

based criteria in its preparation of the Preliminary Plan.

To ensure due attention to sustainability in developing the IPSP, the
OPA’s key initial step would have been explicit commitment to ensuring that
the IPSP would be designed to make a positive contribution to sustainability.
No such commitment appears to have been made in the development of the
Preliminary Plan. In Discussion Paper 6: Sustainability, the OPA notes that
development of the IPSP is an “opportunity to set the province’s electricity
system on a path towards sustainability” and that a “focus on sustainability
has been a common theme in electricity sector development for a number of
years in Ontario.”?3 The OPA also asserts that “the OPA was established, in
essence, to put the electric industry on a path towards sustainability.”>* These
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statements, however, fall short of an explicit commitment to ensure that the
Preliminary Plan’s objective would be contribute positively to sustainability
and this would be the fundamental criterion for evaluations and decisions.

Moreover, the OPA’s selected context-specific criteria are not
comprehensive enough to serve as a means to ensure that decision making
on IPSP matters would deliver multiple, mutually reinforcing and lasting
improvements in all the interrelated areas of sustainability concern. This
has been pointed out in earlier comments. GEC has noted that much of the
substance of Gibson’s sustainability criteria was lost in the OPA’s translation
process from Gibson’s criteria to the context-specific evaluation criteria in
Discussion Paper 6: Sustainability.®> Similarly, the Pembina Institute has
stated that “the OPA’s proposed context-specific evaluative criteria for the
IPSP fail to effectively integrate key sustainability requirements as identified
in the OPA paper”.’® Both GEC and Pembina point out that the context-
specific planning criteria are particularly weak in their incorporation of inter-

and intra-generational equity requirements:

There appear to be no OPA criteria that consider how community
impacts are distributed or how particular groups of individuals
might be disproportionately impacted by particular generation or

transmission options.3’

In our review, we have found no evidence that the OPA attempted to
apply Gibson’s sustainability assessment principles and trade-off rules or
the OPA’s softened interpretation of them presented in Discussion Paper 6.
The OPA does not describe any process it may have used to specify these
principles and rules for the case, or to integrate the generic criteria and
case specific concerns into a comprehensive overall evaluation framework
for the purpose of electricity system planning. Instead the OPA set out
its “context specific evaluation criteria” in Discussion Paper 6, asserted
that they are “consistent with” the sustainability requirements underlying
Gibson’s criteria, and identified points of overlap. The discussion of how
the planning criteria relate to the core sustainability requirements is vague
and incomplete. The OPA does not attempt to demonstrate that the context
specific evaluation criteria cover all of the requirements.

Certainly the case specific criteria that the OPA describes in Discussion
Paper 6 fail to include many of the key considerations under the eight
main principles categories from Gibson’s set of generic sustainability
criteria. Appendix 2, below, reveals the general extent of the gap between
the OPA’s set of evaluation criteria and a reasonably comprehensive set of
sustainability criteria based on Gibson’s principles but elaborated for the
case and context (initially presented in Appendix 1). The analysis takes
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each criterion in the comprehensive set and identifies whether it is addressed
fully, partially or not at all by any of the six criteria adopted by the OPA. As
the table in Appendix 2 shows, none of the directly specified criteria is fully
covered and while many are partially covered, almost equal numbers are
neglected entirely.

The OPA has therefore not recognized in its consideration of
environmental sustainability that sustainability requires explicit attention
to adopting from among available planning options the one option
or package of options that offers the most promising set of multiple,
mutually reinforcing and lasting improvements in all the interrelated
areas of sustainability concern, while avoiding significant adverse effects.
Consequently, the OPA did not at any stage identify all of the areas in which
gains are needed and adverse effects must be avoided, and it did not provide
a basis for making judgments about what concerns are most important, what
effects are most significant, and what options are most desirable.

In the absence of an adequately comprehensive set of sustainability-
based criteria, the OPA was not in a position to identify the areas in which
gains are needed and adverse effects must be avoided, and did not have a
basis for making judgments about what concerns were most important, what
effects were most significant, and what options were most desirable. It did
not have a suitable set of evaluation criteria that it could apply in a clearly
defined process for identifying among available planning options the one
option or package of options that offered the most promising set of multiple,
mutually reinforcing and lasting improvements in all the interrelated areas of

sustainability concern, while avoiding significant adverse effects.

3.3.6 The OPA application of its context-specific planning criteria, and
trade-off criteria

In addition to the serious substantive weaknesses of the OPA’s criteria,
there are problems with the OPA’s application of its selected criteria as a
framework for decision making. MK Jaccard and Associates Incorporated
have observed:

The first major problem is that the sustainability framework is not
used to evaluate and make decisions about the large proportion of the
IPSP that is pre-determined by the Minister’s Directive on the supply
mix. The other concern is that the sustainability plan does not include
an explicit process for scoring each electricity system scenario against
each criterion, or any discussion of how to weight the criteria or

otherwise enable tradeoffs and decisions to be made.38
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The context-specific planning criteria were not applied consistently by
the OPA as an integrated evaluative framework against which electricity
system alternatives, options associated with each element of the IPSP (CDM,
supply resources, transmission, etc.), and trade-offs could be compared
and assessed. The OPA did not adopt or apply Gibson’s trade-off rules in
decision making. Nor did the OPA establish clear tests and/or measures
to assess whether their own criteria were addressed. The context-specific
planning criteria were therefore not explicitly and transparently used to
guide decision making. Rather, the OPA’s criteria seem to have been used to
justify decisions after they were made, and the justification was not based
on an explicitly rigorous analysis so much as on identification of how IPSP
decisions reflected the context-specific planning criteria.

One instance of the above deficiency is the OPA’s description of how
reliability was taken into account in developing the IPSP.?° First, the OPA
defines reliability as centred on adequacy of supply and security of the
overall system. The OPA then states that reliability was taken into account
in their determination of future demand and planning reserve requirements,
in their projection of how current and planned resources will perform over
the long term, and in their recommendation of projects to ensure reliability.
There is, however, no indication that the OPA made an effort to carry out
an integrated evaluation whereby supply options and demand management,
planning elements, and trade-offs could be compared and evaluated against a
comprehensive set of sustainability criteria. The links and interdependencies
between various aspects of the plan were apparently not addressed.

One consequence of the above weakness is that the OPA’s evaluative
framework could not recognize the interdependence of social, economic
and ecological factors in such a way that they were considered in overall
analyses and evaluations of alternatives and trade-offs.

Also important for sustainability assessment is further specification of
the generic criteria for the context of particular planning elements. In order
to address adequately the implications of various supply technologies and
portfolios for sustainability, the OPA’s criteria need to be further specified
for the particulars of each technology, scenario, and system element (e.g.
transmission). The OPA failed to take this extra step. The planning criteria,
for example, were never explicitly specified for the purpose of evaluating
alternatives in order to determine appropriate transmission projects for
renewables. In such an evaluation, specification would require expanding
each criterion to incorporate the particular issues related to transmission
projects.
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The timing of the OPA’s development of the criteria is also significant
in that they were developed and applied after the supply mix advice was
delivered to the Minister; in other words, after many of the most important
decisions in electricity system planning were made. At no time were the
context-specific planning criteria applied in evaluating various supply mix
scenarios that underpin the Preliminary Plan.

3.3.7 The OPA’s stakeholder participation process

Electricity system planning involves a diverse range of stakeholders with a
variety of perspectives on issues of common concern. Public participation

is therefore a central component of sustainability-based planning for
electricity systems. It is a means by which the concerns and interests of

a project’s stakeholders are identified and taken into account. Included in
Gibson’s Socio-ecological Civility and Democratic Governance criterion is
recognition that community capacity to apply sustainability requirements is
fostered by open and informed deliberations, a sense of reciprocal awareness
and collective responsibility, and an integrated use of administrative, market,
customary and personal decision making practices.

The OPA’s engagement of stakeholders in decision making during
the supply mix advice stage included presentations and submissions from
individuals, associations, organizations, business, and industry. Through
these submissions and presentations, the OPA received advice on CDM,
renewables, conventional resources, education and training, connection and
siting issues, municipal issues, generation development, the standard offer
program, and more.*

Stakeholder involvement during IPSP development was linked to the
“societal acceptance” planning criterion and regulatory requirements for
stakeholder engagement.*! The OPA asserts that the criterion of societal
acceptance was met, in part, by their open and transparent planning process:

All interested parties were invited to share their views on all aspects
of the Plan and were provided with the details of the components

and key assumptions...The OPA’s discussion papers and workshops
have allowed diverse views to be heard, and some incorporated into
the planning process...The progress of OPA’s planning process,
which included the Supply Mix Advice Report and the eight IPSP
discussion papers and stakeholder presentation enabled public input to
be integrated over the entire time period of the Plan development (i.e.,
since 2005)...4?
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The OPA documented the input they received from stakeholders and
published a description of how they addressed stakeholder issues in the
development of the IPSP:

Although the fundamental aspects of the Preliminary Plan published
in November 2006 remained the same for the IPSP, a number of areas
of the Plan have undergone increased scrutiny and have been modified
and updated to reflect stakeholder input.*3

Deficiencies in the OPA’s approach to stakeholder involvement have
been identified by the Pembina Institute and the Provincial Council of
Women of Ontario (PCWO). PCWO, for example, asserts that the IPSP
consultation process was flawed in several ways: important discussions
were held in the late summer, just after Labour Day, when many people
could not attend; the notice given for meetings was too short; the OPA
over-relied on gaining input from web discussions, which was not a reliable
method for two-way communications; teleconferences were not inclusive
of all participants; the OPA’s Supply Mix Advice summer meetings with
stakeholders did not allow for adequate discussion among participants; the
time allotted for responses to the background papers was inadequate; and
delays in the release of pertinent materials hindered public interest research
efforts.**

Similar issues were raised by Pembina:

The OPA’s policy development process leading up to the Supply Mix
Advice Report was simply inadequate to generate good advice on such
complex and contested issues. The process for developing the supply
mix advice was essentially closed. The OPA received submissions
from external stakeholders, but provided virtually no opportunity for
discussion of contested issues among experts or stakeholders and
made no serious effect to assess public views on the potential trade-
offs and risk associated with the choices embedded in the supply mix

advice.®

The key point here rests on the difference between participatory
processes that allow for input by stakeholders (e.g. through online
submissions, presentations, and workshops) and participatory processes
that stimulate deliberation among stakeholders on contested project
elements. The latter are likely to be more meaningful means of clarifying
stakeholder views, fostering a sense of reciprocal awareness and collective
responsibility, encouraging consensus where possible on various contested
planning elements and building participative skills and capacity for future
applications. In the case of IPSP development, the topics for deliberation
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necessarily involved complex and contested electricity system planning
elements (e.g. CDM targets, electricity demand forecasts, renewable energy
targets, life-cycle environmental impact methodology, etc.). The OPA’s
consultation process, however, was inadequate in that it was mostly oriented
towards hearing presentations and receiving comments on various parts

of the IPSP, rather than open and inclusive deliberation on contested IPSP

elements.

Moreover, in light of sustainability planning requirements, the OPA’s
stakeholder consultations should have involved incorporating their
concerns into the specification of the context-specific planning criteria—to
ensure attention to the particulars of various planning contexts. The OPA
has provided a discussion of many of the comments it received from
stakeholders on many aspects of planning, but it did not incorporate the
comments in an elaboration of the context-specific planning criteria.
Again, this reveals a lack of attention to the basic sustainability planning
requirements described in section 2, above.

3.3.8 The OPA’s integration of the building blocks of the preliminary plan

The OPA reports that it applied the context-specific planning criteria
to establish the Preliminary Plan and that the system components that
were incorporated were chosen because they satisfied all of the criteria
simultaneously to the greatest possible extent. The OPA also noted that
trade-offs among the criteria are inevitable and therefore a clear and
consistent method for addressing trade-offs is required.

According to the OPA, integration occurred in a number of steps. First,
an initial plan was developed that met the basic system needs for feasibility
and reliability. This plan was then assessed for its ability to meet cost,
flexibility, environmental performance and societal acceptance criteria.

A second iteration of the plan was undertaken based on this assessment,
leading to a refined plan. The OPA’s Discussion Paper 7 provides a
discussion of the evaluation of the Preliminary Plan with attention to use of
the context-specific planning criteria.

The OPA’s integration of the planning elements nonetheless fell short of
meeting basic sustainability planning best practice requirements. First, the
OPA did not carry over to this stage the basic objective that the Preliminary
Plan would strive to make a positive overall contribution to sustainability,
delivering multiple, mutually reinforcing and lasting improvements in all
the interrelated areas of sustainability concern. As well the OPA failed to
undertake any explicit comparison of alternatives and evaluation of trade-
offs in light of positive and negative effects on sustainability.
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Second, the OPA’s integration process could not adequately consider
the full suite of sustainability concerns because the OPA’s context-specific
planning criteria are not comprehensive of all sustainability requirements.

This is especially true for inter- and intragenerational equity matters.

Third, the context-specific planning criteria were not applied explicitly
and consistently as an integrated evaluative framework. Rather, the OPA
initiated independent studies that served as “screens” for decision making on
supply mix and integration. Later, in Discussion Paper 7, the OPA identifies
ways in which the Preliminary Plan meets the context-specific planning
criteria, but this is a poor substitute for an explicit and integrated evaluation
of Preliminary Plan alternatives and trade-offs.

Pembina’s assessment of the OPA’s evaluation of the draft plan in light

of the context-specific planning criteria raises similar concerns:

The overall sustainability framework employed to assess the plan
(Part 3) is incomplete, and fails to reflect key sustainability principles
articulated in discussion paper 6, particularly intergenerational and
intragenerational equity. Externalized environmental, social and some
economic costs, and the avoided externalized costs associated with
CDM initiatives, are generally not considered in the plan.4¢

3.3.9 The OPA’s meetings with the Sustainability Advisory Group (October
27,2006 and December 20, 2006)

In Development of the IPSP (Exhibit B-3-1), the OPA reports that it sought
input from a Sustainability Advisory Group in developing its approach

to considering sustainability in the IPSP. The Group advised the OPA on
the development of the sustainability framework, the application of basic
sustainability process principles, the appropriateness of the context-specific
criteria, the assessment of environmental performance of the Preliminary
Plan, advice on the Preliminary Plan, and comments on the stakeholder
consultation process. Exhibit B-3-1 provides a list of specific advice the
OPA received from the Advisory Group.*’

The OPA’s meetings with the Sustainability Advisory Group, however,
came too late in [IPSP development to have a significant impact of the
planning process, including the development and application of the context-
specific planning criteria. The OPA’s meetings with the Group occurred on
October 27, 2006, and December 20, 2006, well after the supply mix advice
had been submitted to the Minister and after many of the Discussion Papers
had been published.
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3.4 Overall strengths and deficiencies in

the OPA’s consideration of environmental
sustainability throughout the development of

the IPSP

The OPA clearly did pay attention to some important sustainability-

related considerations. The planning elements selected for analysis above

are relevant to sustainability requirements. As well the OPA should be
commended for its recognition of a broad sustainability obligation in power
system planning (most evident in Discussion Paper 6) and for its recognition
of a comprehensive and integrated set of core sustainability requirements and
trade-off rules as a starting point for considering environmental sustainability
in the development of the IPSP.*® Unfortunately, the OPA’s approach to
sustainability was neither reasonably comprehensive nor suitably integrated,
and its recognition of core sustainability requirements seems to have come
too late to be incorporated into the specification of planning and evaluation
criteria for IPSP development.

The above analysis reveals the following core deficiencies in the OPA’s
consideration of environmental sustainability throughout the development of
the IPSP:

*  The OPA did not establish clearly at the outset the basic objective
that the planning and the Plan would strive to contribute positively to
sustainability and that this would form as the fundational criterion for

evaluations and decisions.

»  The OPA’s context-specific planning criteria were not comprehensive
enough to cover all of the generic sustainability requirements identified
by Gibson et al. The analysis reveals major gaps in the OPA’s context-
specific planning criteria with respect to all eight generic sustainability
requirements. The OPA’s treatment of intra and intergenerational equity,
and immediate and long-term integration was especially deficient.
Major gaps are also identified with respect to socio-ecological integrity,
livelihood sufficiency and opportunity, efficiency and cost-effectiveness,

and prudence, precaution and adaptation.

*  The OPA introduced its context-specific planning criteria after it had
prepared the Supply Mix Advice Report, which provided the foundation
for the Minister of Energy’s June 2006 Supply Mix directive, which in
turn guided the overall direction of the IPSP. Development of the IPSP
was already far advanced at the time the OPA began consideration of

Gibson et.al’s sustainability-based decision-making framework.
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The OPA did not apply its context-specific planning criteria
comprehensively and consistently to the various potential system
components or “building blocks” of the IPSP, including the major supply
and conservation and demand management options, or transmission
system options. Major gaps in discussions of individual supply and
demand options contained within the IPSP with respect to generic
sustainability requirements have been identified by external governmental
and non-governmental stakeholders, and by consultants retained by

the OPA itself. Particularly noteworthy is the OPA’s failure to apply a
comprehensive life-cycle approach to consideration of the environmental
performance of CDM and supply options. This left major gaps in the
OPA’s consideration of implications for socio-ecological integrity,

intra and intergenerational equity, efficiency and cost-effectiveness and

prudence and precaution.

The OPA also failed to apply its context-specific planning criteria
consistently at the level of the overall plan in such a way to allow for an
integrated evaluation of alternatives and trade-offs.

Despite recognition of the sustainability-based trade-off rules set out by
Gibson et al., the OPA has not provided a comprehensive and explicit
identification of the major trade-offs involved in its choices about what
options to favour at the component or overall plan levels at any stage in
the development of the IPSP. The referenced trade-off rules also require
an explicit rationale for each proposed trade-off, but the OPA has also not
provided such rationales.

The analysis found no evidence of how the OPA’s decision making
with respect to the IPSP was affected by, or altered as a result of, the
consideration of environmental sustainability.

The OPA did not provide guidance for further specification and
application of sustainability-based criteria in the anticipated more detailed
planning and decision making concerning particular sub-plans and
projects under the IPSP.

In section 2.6, above, we identified the basic tests of sustainability-based

planning in the form of three questions for the OPA IPSP case:

1.

Did the OPA adopt the fundamental objective of sustainability-based
planning explicitly, at the outset of the planning for the IPSP?

Also at the outset of IPSP planning, did the OPA specify a framework
and elaborated set of sustainability based criteria for evaluations

and decisions that covered all the generic requirements for progress
towards sustainability as well as the major case and context-specific

considerations?
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3. Did the OPA pursue the fundamental sustainability objective and the
elaborated sustainability criteria consistently through the planning

process?

Analysis of the key OPA documents and activities related to
sustainability matters indicates that the OPA has not passed any of
these three tests. As a result, the requirement to demonstrate meaningful
consideration of environmental sustainability in the development of the [PSP
has not been met.
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4. What the OPA should
have done

4.1 Appropriate steps for the OPA to have
taken to consider environmental sustainability
adequately in developing the IPSP

To consider environmental sustainability adequately in electricity system
planning, the OPA needed to shift its analytical approach from a fragmented
analysis that involves a compilation of generic considerations that are

more or less relevant to sustainability to a context-specific evaluation that

is comprehensive of the full suite of sustainability criteria, and applied
consistently as a whole.

4.1.1 Adopting the “contribution to sustainability” objective

The OPA should have first adopted the fundamental objective of
sustainability-based planning explicitly, at the outset of the planning for
the IPSP. As noted above, for power system planning this means beginning
with the intent to develop an overall IPSP that offers the most promising
set of multiple, mutually reinforcing and lasting improvements in all the
interrelated areas of sustainability concern, while avoiding significant
adverse effects. This in turn would have entailed explicit early adoption
and elaboration of a comprehensive and specified set of sustainability-
based criteria for evaluations and decision making. Just when the initial
commitment should have been made is open to discussion. Power system
planning has been practiced in Ontario for decades, in various forms and
stages. The current initiative began with the formation of the OPA and the
beginning of work on supply mix advice. An explicit commitment to the
“contribution to sustainability” objective then would have been appropriate

and timely.

4.1.2 Specifying the sustainability criteria for the case and context

The second step would have been adoption and elaboration of a
comprehensive framework of planning and assessment criteria covering core

sustainability requirements and trade-off rules suitably specified for the case
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and context. This framework for evaluation and analysis would have then
guided development of the system plan including the supply mix advice phase
and preparation of the Preliminary Plan.

The essential considerations for specifying the basic criteria for a
particular case and context are discussed above in sections 2.4.2 and 2.4.3. For
integrated power system planning, specification of the criteria would centre on
elaboration of the generic set of criteria based on the basic requirements for
progress towards sustainability (see Box 1, above) and the generic trade-off
rules (see Box 2, above) taking care to ensure particular attention to the main
concerns that have emerged in the years of deliberations on power system
planning in Ontario, as well as current, emerging and reasonably anticipated
considerations. This would include attention to the considerations that the
OPA identifies in Discussion Paper 7 as its “context specific evaluation
criteria” (feasibility, reliability, cost, flexibility, environmental performance,
and social acceptance).*” In contrast to the OPA’s approach, however, these
considerations would be integrated into the comprehensive framework rather
than presented as a sufficient set of considerations by themselves.

Appendix 1, below, provides an illustrative set of criteria that begins with
the generic requirements for the IPSP case and context and provides some
more specific elaboration. Considerations addressing the OPA’s more limited
set of criteria are included along with many other relevant factors. Some of the
generic requirement categories are renamed to draw attention to some of the
OPA’s considerations. For example, the “Precaution and Adaptation” category
in Box 1 is renamed “Prudence, Precaution and Adaptation” in the specified
criteria list in Appendix 1. Notes at the beginning of the appendix outline the
scope of the criteria set and intended approach to application.

Appendix 2, below, assesses the extent to which the comprehensive
sustainability-based criteria are covered by the OPA’s “context specific
evaluation criteria”. The table reveals that many areas are wholly neglected
and the OPA criteria do not cover any of the core sustainability concerns
adequately.

4.1.3 Applying the criteria in developing the plan

The OPA should have then applied the context specific evaluative criteria
explicitly and consistently as an integrated whole throughout the development
of the IPSP, taking into consideration the trade-offs between various supply
technologies and supply scenarios. Section 2.5, above, provides a list of

the main categories of analyses and decisions through the planning process
that should have been informed by application of the criteria. That list is
reproduced here in box 3.
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Box 3: Major Issues Requiring Application of Sustainability-based Evaluation
and Decision Criteria during Development of an Integrated Power System
Plan

1. how the particular purposes of the plan should be understood from the per-
spective of public interest in progress towards sustainability

2. how interested citizens, organizations and other stakeholders are to be en-
gaged in the planning process and how different perspectives and different
kinds of knowledge can be accommodated

3. what planning options and components (technologies, programmes, linkages,
responsibilities, etc.) ought to be examined

4. what possible effects (including direct, indirect, induced and cumulative ef-
fects) deserve more detailed attention

5. which effects are likely to be (or might be) most significant, given sustain-
ability objectives;

6. what important opportunities or perils need attention

7. how anticipated positive effects could be enhanced and how adverse effects
could be mitigated

8. which trade-offs may be unavoidable and, of these, which ones might be ac-
ceptable (or least unacceptable)

9. what are the strengths and limitations of each possible system component,
including interconnections

10. what are the strengths and limitations of each overall plan option

11. which components (technologies, programmes, etc.) and what plan option(s)
best meet the criteria and overall purpose of the undertaking, in comparison
with other potentially reasonable alternatives

12. what specifics are needed in the plan, and/or what arrangements are needed
for subsidiary and subsequent deliberations and decisions (e.g. on particular
projects under the plan) to ensure proper consideration of purposes, alterna-
tives, effects, mitigation and enhancement options, trade-offs, etc. in light of
the sustainability objective and criteria

13. whether and under what terms and conditions the proposed plan should be
approved

14. what monitoring and adaptive response requirements are imposed

15. what preparations by various parties are necessary and desirable to ensure
that negative effects are avoided or mitigated, that unanticipated effects are
identified and addressed quickly, that subsidiary planning and project devel-
opment proceeds appropriately, that the plan is reviewed and revised regular-
ly, that maximum mutually reinforcing gains are achieved and that significant
adverse effects are avoided

As this list makes clear, consistent application of the criteria would
proceed throughout the process in multiple, interrelated analyses and
choices. The result would be a product of iterative planning that would
consistently inform and favour options that served the “contribution to

sustainability” objective.

Items 12 to 15 indicate that the criteria also apply to matters of
implementation, though most of the implementation issues noted are ones
that ought to be included in the plan as reviewed. A particularly important
item in this case is #12, Like many strategic level undertakings, the IPSP is
designed to guide subsidiary and subsequent undertakings, including more

specific planning and the selection among and development of particular
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project proposals. Such strategic level plans typically need to present

clear directions for how planning for these subsidiary and subsequent
undertakings should be designed and carried out. It should also be careful
to ensure that all key issues not resolved at the strategic level are addressed
openly and rigorously at the more specific planning or project level. In this
more specific work too, the sustainability-based evaluation and decision
criteria apply, though they may well need further, more detailed elaboration.
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5. Reviewing the
Proposed IPSP

5.1 The continuing value of properly elaborated
sustainability-based criteria

An elaborated set of sustainability-based criteria is still useful now, after
a proposed plan has been developed and submitted for review. In the
evaluation of the submitted IPSP, application of the more comprehensive
criteria can guide evaluation, including comparative evaluation, of the

following:

* each power system component/technology (including transmission
conservation/demand reduction) in the IPSP or worthy of consideration

as an alternative;

* each major (set of) alternatives(s) within each component, recognizing
differences of particular technology, siting, timing, scale, ownership/

management; and

* the proposed overall system configuration (the particular combination of
technologies and the roles of each) and alternatives to it.

Appendices 3 and 4, below, summarize two exercises in applying the
specified criteria from Appendix 1. Appendix 3 outlines an evaluation of
the main technologies and other components of the system plan. Appendix
4 provides an overall comparison of the IPSP and an alternative proposal
presented in the Renewable is Doable document prepared by the World
Wildlife Fund Canada and Pembina Institute.

Like appendix 1, appendices 2, 3 and 4 are provided here for illustrative
purposes. The appendices consider power system planning components and
plan options at a broad level. Nonetheless, appendices 2, 3 and 4 provide
useful indications of

» the difference between a comprehensive set of elaborated sustainability
criteria and trade-off rules and the set of “context specific evaluation
criteria” presented by the OPA as the basis for IPSP decisions; and

» the likelihood that application of a comprehensive set of sustainability
criteria specified for the case would lead to conclusions different in
substantively important ways from those reached by the OPA in the
development of the IPSP. |
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5.2 Conclusions

In Discussion Paper 6, the OPA clearly recognizes the importance of a
sustainability-based framework for integrated power system planning. It is
not evident whether this recognition was inspired largely by awareness of
legal obligations, or acceptance of a moral imperative, or appreciation of
sustainability’s practical value as an integrative and overarching concept, or,
some combination of the two, perhaps with additional considerations. But
the OPA deserves credit for embracing the idea.

Unfortunately, the understanding revealed in Discussion Paper 6 was
late and incomplete. The OPA identified a full set of evaluation and decision
criteria based on the core requirements for progress towards sustainability.
It also identified the accompanying general rules for dealing with trade-offs.
But by then the OPA had already done its supply mix planning and was
well advanced in preparing the IPSP using a fragmentary set of established
considerations as a base for its evaluations and decisions. Instead of taking
the generic sustainability-based criteria and trade-off rules and elaborating
them for the particular circumstances of power system planning in Ontario
as a comprehensive and integrated foundation for planning, the OPA
chose to present the factors that it had considered and argue that they were
“consistent with” application of the comprehensive criteria.

As we have seen, the approach was unsuccessful. The OPA’s planning
had not begun with a clear commitment to making a positive and well-
integrated contribution to sustainability. The considerations that apparently
did guide the OPA’s planning (the “context specific evaluation criteria”) did
not cover the full set of basic sustainability criteria. They addressed some
aspects only and it is at best misleading to claim that they were “consistent
with” application of the full set of basic criteria presented in Discussion
Paper 6. Moreover the “context specific evaluation criteria” that were
used were not applied consistently in an integrated way for allow properly
illuminated evaluation of alternatives and trade-offs.

This is in part a compliance problem. The IPSP Regulation requires
the OPA to “ensure that safety, environmental protection and environmental
sustainability are considered in developing the plan.”>° The analysis here
indicates that the requirement for ensuring consideration of environmental
sustainability was not met. Only some relevant aspects were considered.

More importantly this is a substantive problem. As a general rule,
different criteria point to different choices. In this case, the OPA using its
criteria chose the components and overall features proposed in the current
IPSP. The exercise documented in Appendix 4, below, suggests that a
more complete set of sustainability-based criteria, specified directly for the
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case and context, would lead to some significantly different evaluations

of the various possible technologies and other system components, and to
some significantly different choices in the elaboration of an overall system
plan. Thus the inadequacies of the OPA’s consideration of sustainability
undermine the rationale for the proposed plan in important areas.

The appendices below indicate that the OPA’s decisions on an
appropriate supply mix would have been significantly different had the
OPA applied the full suite of sustainability requirements and trade-off
rules. In particular, it seems likely that application of a comprehensive set
of specified sustainability criteria at the supply mix stage would not have
identified nuclear energy as the preferred supply option for meeting virtually
all baseload requirements. During the IPSP stages, application of proper
sustainability criteria would, for example, likely have led the OPA to give
greater consideration to full lifecycle effects, climate change implications,
and the risks of path dependency. It would likely also have favoured
decisions to pursue maximum conservation and demand management
potential, to keep the nuclear component well below the maximum allowed
by the Supply Mix Directive, and to improve transmission capacity chiefly
in ways and areas that do not reinforce a centralized grid design. And it
would have encouraged clear direction on how to ensure due application
of sustainability criteria to more specific decisions on issues that require
attention in the power system (e.g. choices between nuclear new build and
refurbishment options) but were not resolved in the IPSP.

One notable difference between the OPA’s Preliminary Plan and an
alternative that gives due consideration to environmental sustainability is
that in the latter case the benefits that would result from decision making on
various planning elements (appropriate supply mix, transmission, etc.) would
be distributed across a more diverse range of stakeholders, and integrated
across a more diverse range of social and ecological concerns.

If the Ontario Energy Board adopts and applies a properly
comprehensive set of sustainability criteria and trade-off rules, such as those
we have elaborated, these would be expected to affect its evaluations and

decisions about several matters:

*  what portions of the IPSP are and are not worthy of approval as
proposed;

*  what revisions should be required;
* what terms and conditions of approval would be appropriate;

* what guidance needs to be provided for planning and decision making
on subsidiary and subsequent more detailed plans and projects under the
IPSP; and
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*  what must be addressed in future iterations of the IPSP to ensure proper
incorporation of sustainability requirements in planning and decision

making.

Overall, the analysis reported here indicates that the OPA has not met
the requirement for consideration of environmental sustainability in the
development of the proposed IPSP and that due attention to sustainability
requirements would favour a quite different plan. The clear implication is
that the current plan cannot be approved as it stands as it has failed to met
the requirement of the IPSP regulation of ensuring due consideration of

environmental sustainability in its development.

In light of the need to advance the renewal of Ontario’s electricity
system, those aspects of the plan that are evidently compatible with
sustainability objectives, including the plan’s CDM and low-impact
renewable energy components and the phase out of coal-fired generation
could be accepted on an enhanced basis. In the areas of significant conflict
between the proposed IPSP and the likely conclusions of planning flowing
by sustainability-based evaluation, including the plan’s nuclear components
and low-efficiency applications of natural gas, the OEB would be justified
in requiring the OPA to reconsider these options in light of comprehensive,
properly specified and carefully applied sustainability criteria and trade-off
rules, and to submit a suitably revised IPSP for the next triennial review.
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Appendix 1

Comprehensive and specified criteria for
sustainability-based evaluations and deci-
sions related to Ontario Integrated Power
System Planning (including assessment of
technologies/components and full system
proposals)

Al1.1 A comprehensive set of planning criteria
based on generic requirements for progress
towards sustainability, specified for the case and

context of the IPSP

The table below presents a basic matrix for applying sustainability-based
criteria for evaluation of integrated power system plan technologies (e.g.
supply from new or refurbished nuclear plants, wind farms, hydro electric
installations; transmission facilities and conservation/demand management
initiatives) and alternative system scenarios or plans. The key substance is
the set of criteria, which are presented in illustrative contrast to the “context
specific evaluation criteria” set out by the OPA in Discussion Paper 6,
Sustainability.

The criteria were developed in a process that began with criteria
categories based on the generic requirements for progress towards
sustainability as set out in Gibson et al, Sustainability Assessment.: Criteria
and Processes. These criteria were then elaborated with particular attention
to how the relevant concerns emerge or are expressed in power system
planning applications generally and in Ontario. This included recognition
of the considerations underlying the OPA’s “context specific evaluation
criteria”.

The result is rough and meant only to be illustrative. Proper development
would have involved much broader consultation and public deliberation than

was possible in the circumstances.

The criteria below were used in the analyses reported in the following

appendices.
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A1.2 Criteria design and application notes

1. The criteria set out below in section A1.3 are designed to be applied to

evaluation, including comparative evaluation, of the following:

* proposed or potential power system components/technologies (including
transmission and conservation/demand reduction), including each major
(set of) alternatives(s) within each component, recognizing differences
of particular technology, siting, timing, scale, ownership/management
(e.g. public, private, co-op);

» each proposed or potential overall system configuration (the particular
combination of components/technologies and the roles of each) as a
whole, including alternatives in timing, flexibility, policy and regulatory

support, implementation monitoring, etc.

2. The set of criteria include, and elaborate and specify for the case/context,
all of the generic sustainability criteria that apply to all applications. They
begin with the generic sustainability assessment requirements/criteria,
supplemented by more emphasis on resilience issues because of the evident
importance of resilience in this case. They are then specified by giving
particular attention to issues of clear significance to the case and context.

To ensure comprehensive attention to all the major generic matters the
framework structure mostly follows the main category names of the generic
sustainability assessment criteria. But in the interests of ensuring due
attention to the key issues of the case and context (esp. prudence and cost-
effectiveness), the names of some criteria categories have been expanded or
adjusted to use language or emphasize concerns particular to the application.

(98]

. Application of each criterion includes consideration of the following:

L]

direct effects (e.g. a new dam disrupting navigation and fish movement)

indirect effects (e.g. new transmission corridors through previous
inaccessible forest areas leading to more access, leading to more forest
harvesting, hunting and/or other opportunities and pressures in the area)

* induced effects (e.g. significant expansion of intermittent supply
components and stronger market for effective storage options inducing
an increase in storage technology research and development)

* cumulative effects (e.g. the combined effects of multiple concurrent
projects in one area — such as nuclear plant refurbishment, low/medial
level radioactive waste repository construction, transmission capacity
expansion, major wind farms and new build nuclear project, plus other
induced economic activities in other sectors all in Bruce County)
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4. In all cases attention to issues and effects covers

» the full life cycle, including upstream (e.g. fuel cycle and construction
inputs) and downstream (e.g. decommissioning, long-term waste

management) components
* opportunities opened and foregone (opportunity costs)

* local/regional, provincial/national and global effects

5. In all cases, effects may be positive and/or negative and affected by
mitigation and/or enhancement efforts. Likelihood of mitigation and/or

enhancement success is considered.

6. In all cases, attention is paid to include increased likelihood or severity
of, or exposure to, undesirable risks and positive openings as well as more
or less firmly predictable effects. Undesirable risks include potential for and
vulnerability to

*  human error
» technological failure and accidents

» geo-political activities and changes (e.g. malfeasance and terrorism,
climate change, global economic functioning, key supply pricing and
availability)

* technological advances that are disruptive or that are attractive but
cannot be incorporated in the systems as designed.

7. In every category, attention should be focused on areas of particular
opportunity or concern (including approaching thresholds, windows of
opportunity, vulnerable sectors).

8. In all cases, the potential significance of effects is influenced by

e impact characteristics such as magnitude (intensity, spatial distribution,
etc.) and severity (including threshold crossing potential), likelihood,
frequency, duration, reversibility, equity of distribution

* receiving environment characteristics (public value, known/suspected
system importance, sensitivity/resilience including the extent/severity of
existing stresses, scarcity, replaceability, managerial and other response
capacity, and system objectives, especially nature of desired futures)

e potential for cumulative contributions (with effects that may be additive,
multiplicative and/or synergistic) and are unlikely to be simply linear
because of time lags (e.g. carcinogens), spatial movement (e.g. acid
rain), triggers, biomagnification (e.g. persistent toxics), fragmentation
(e.g. forest ecosystems), thresholds (e.g. cod overfishing)
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9. In all applications of the criteria, uncertainties about effects predictions
should be stated, possible range identified and implications of the

uncertainties assessed.

A1.3 Sustainability-based planning and
assessment criteria specified for the case and
context of integrated electrical power system

planning in Ontario

Criteria

For application to development of an IPSP for Ontario or, now that the OPA’s IPSP
has been completed and proposed, for evaluation of

¢ the anticipated and possible effects of the OPA’s proposed IPSP, including
each technology/component, the full system and alternative configurations;

¢ other options for technologies/components and other full system configura-
tions (e.g. the Renewable is Doable option); and

» their comparative merits and deficiencies and overall desirability.

Socio-Ecological System Integrity
What is the nature and significance of

» overall effects on rate of growth of electricity demand and consumption and
associated activities likely to add to local to global scale system stresses

. effects on biophysical and socio-biophysical systems and the provision
of ecosystem goods and services

- atmospheric (GHGs, smog and acid rain precursors, heavy metals,
hazardous air pollutants incl. POPS and heavy metals);

- water quality (releases of radioactive, conventional and hazardous
contaminants to surface and groundwater, thermal change, flow change);

- water quantity (consumption, impacts on surface and groundwater storage,
flows and cycling);

- waste generation (radioactive, hazardous, high volume);

- habitats, ecosystems and landscapes (new access/stresses, connectivity/
fragmentation)

o effects on livelihood system resources
- foodlands (soil quality, access, fragmentation)
- fisheries (sport, commercial)
- forests (recreation, hunting and trapping)

* effects on human health
- occupational (construction, fuel cycle, operation, post-closure)
- individual and community (construction, operational, fuel cycle, post
closure, extreme events; consider impacts on vulnerable populations)

e effects on important/valued ecological, social and socio-ecological systems
and system components, characteristics and capacities, including
- human appropriation of primary productivity
- communities’ social and economic resilience including social capital,
cultural and economic diversity, innovative and adaptive capacity, etc.)

- culture of conservation .
continued next page
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continued from previous page

» effects on qualities maintaining socio-ecological system integrity
- biodiversity,
- social capital, cultural and economic diversity, cooperative governance
linkages, innovative capacity
- monitoring/feedback/response systems,

o effects on areas of particular opportunity or concern (approaching thresholds,
windows of opportunity, vulnerable sectors)

¢ |ocal/regional effects on
- capacity of biophysical systems to deliver valued goods and services
reliably into the future
- social capital and livelihood resilience
- infrastructure capacity
- governance requirements/capacities
- landscape aesthetics

e provincial/national effects on

- contribution to resilience/reliability of the power system and the Ontario
socio-economy (including valuable ecosystem goods and services, durable
employment, distribution of direct and induced opportunities and stresses,
etc.)

- air quality: smog, acid rain, air toxics, including transboundary pollutants,
etc.

- water quality, including contaminants/bioaccumulants, temperature, etc.

- population and job distribution

- economic development path/options

- governance requirements/capacities

¢ global effects on

- climate change (GHG emissions, adaptive capacity, etc.)

- security and risks (weapons proliferation, terrorist targets, risk of accidents,
risks of systems failures, etc.)

- Ontario’s appropriation of global biocapacity

Livelihood Sufficiency and Opportunity
What is the nature and significance of

» effects on reliable provision of energy services through system including con-
sideration of CDM as well as supply

o effects on affordable provision of energy services, especially for crucial needs,
disadvantaged interests

* employment/livelihood opportunities

- number, durability, security, diversity, quality, accessibility/proximity to
needs, equity/appropriateness of distribution, safety, flexibility, spin-off
potential

- direct and induced

- fit with anticipated needs

- potential for capacity building (learning, social capital)

- potential for innovation for sustainable livelihoods in CDM and renewables
(solar and wind performance gains, storage, etc.)

- market access for small producers

¢ avoidance of boom and bust effects

- plan/project design and scheduling continued next page
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continued from previous page

- bridging provisions (capacity building, heritage funds)
- diversification

¢ associated economic development opportunities/risks (directly linked and
induced)
- quality
- location (where opportunities are needed vs where growth is already a
problem)
- permanence vs boom/bust
- spin-off opportunities, multipliers

¢ local/regional effects
- community solidarity and governance capacity
- adequacy and demands on local and regional services
- growth management in GGH
- job/development needs of rural and remote communities, First Nations
- contribution to rural renaissance

e provincial/national effects on
- livelihoods beyond Ontario (life-cycle effects, trade opportunities, etc.)

* global effects on
- transfer of beneficial technologies
- opportunity for technology/trade advancement

Intragenerational Equity
(distribution of costs and risks in the present)

What is the nature and significance of

* overall effects on consumption, wealth and resource access gaps between
the first and fifth quintile of the population

e equity effects of (re)distribution of risks, costs, benefits and opportunities
among income groups, genders, age groups, regions, indigenous/non-indige-
nous people, areas of growth and decline, including

- positive openings (e.g. durable economic development opportunities)

- opportunities foregone (e.g. allocation of transmission capacity to one
generation source)

e distribution of effects on key quality of life considerations (health, valued
employment, respected knowledge, community security, access to opportunity,
influence in decision making, durable economic development opportunities,
etc.)

¢ allocations of costs/risks to those who benefit little or not at all from the
system

¢ effects on externalization or internalization of risks, costs and benefits on
distribution of risks, costs and benefits among investors, suppliers, consumers
and governments (i.e. taxpayers)

¢ social and economic effects of electricity costs and pricing among suppliers,
consumer groups (who wins, who loses)

¢ |ocal/regional effects on
- employment for local or transient or outside people
- opportunities for small producers

continued next page
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- new governance burdens for local authorities and residents

e provincial/national effects on
- special needs of rural areas, First Nations, declining communities
- concentration or dispersion of influence on energy policy and practice

* global effects on
- wealthy nations’ responsibility for major GHG cuts and other reduction of
energy, material and ecological system demand
- ood vs fuel

Intergenerational Equity
What is the nature and significance of

¢ long term enhancements of opportunities (technological advantages, devel-
oped social capital, stimulation of innovation, resilient systems, etc.)

* |ong term costs, risks and other burdens (costs, risks, debts, wastes requir-
ing long-term/permanent management, decommissioning/rehabilitation needs,
permanent damages (health, landscape, ecosystem productive capacity), secu-
rity and safety risks, etc.) transferred to future generations

e shrinking or foreclosure of options for future generations (e.g. depletion of
non-renewable resources or renewable resource capital base).

e distribution of long term positives and negatives (e.g. overall effects on fu-
ture consumption, wealth and resource access gaps between the first and fifth
quintile of the population)

e capacity and provisions for use of near term benefits as bridge to more long
term sustainable options (e.g. from non-renewable to renewable supply sources)

* intergenerational distribution aspects of
- residual gains and losses, openings and risks
- long term effects on expanding or closing the gap between rich and poor

e |ocal/regional effects on
- permanent changes (e.g. in landscapes, ecological system impairment)
- long term management responsibilities, risks, costs (e.g. wastes)

e provincial/national effects on
- decommissioning and rehabilitation costs
- residual wastes/risks and associated management burdens
- potential for residual debt

* global effects on
- overall and distributional results of long term climate effects, and effects
on overall energy, material and ecological system demand
- depletion of non-renewable resources, - impairment of biophysical and/or
social system resilience
- global (in)equities
- global security (vs armed conflict, scarcity/deprivation, vulnerability to

economic and biophysical hazards,...)
continued next page
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Efficiency, Cost-Effectiveness and Resource Maintenance
What is the nature and significance of

e contribution to overall reduction of material, energy and ecological system
demand
- particular focus on maximum reduction of electricity demand and
associated footprint

¢ sustainability of primary energy sources

* maintenance/enhancement of
- ecological base for delivery of ecological goods and services
- renewable resource base
- non-renewable resources (including through effective bridging)
- social capital and other community goods

* minimization of costs (lifecycle, full costs basis including legacy,
environmental, operating/maintenance and capital costs and risks) through

e full cost (beyond LUEC) calculation of most cost-effective supply/CDM option
- internalization of costs and risks by electricity suppliers
- minimizing overall public costs and assumption of risks and liabilities
- avoiding subsidization of specific suppliers or technologies (directly or via
transfer of risk and liabilities to government or government agencies such
as the OPA)

* maximization of efficiency of energy production, delivery and use including

- exergy efficiencies through matching the quality of and with the needs of
the use (end use matching)

- maximizing primary to delivered energy efficiency including opportunities
for multiple use (e.g. cogeneration); minimizing conversion and
transmission losses, including attention to internalization and equitable
distribution of risks, cost and impacts, quality of energy)

- minimizing need for backups/reserve margin (recognizing desirable
redundancy for system resilience)

- stimulation of further conservation/efficiencies

- maximizing use of underutilized existing facilities, resources and capacities
and minimize requirement for additional supporting infrastructure,
management

- minimizing governance burdens/costs (regulatory, administrative, citizen
monitoring, financial oversight, subsidies, acceptance of liabilities etc.)

* maximization of flexibility to pursue and adopt new technologies/techniques
- maximizing potential for incremental adjustment
- avoidance of locked in obsolescence

* local/regional effects on
- max. multiple local/regional benefits from chosen options (e.g. desirable,
diverse and durable employment, health and ecological enhancements,
and infrastructure improvement)
- contribution to growth redistribution
- min. conflicts with current valued qualities, activities, opportunities
- min. boom/bust effects

¢ provincial/national effects on
- maximization of electrical energy demand reduction (at full costs not
significantly greater than supply options)
- min. econ/financial vulnerability
continued next page
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- min. damages and risks to valued social and ecosystem components

- max. potential encouragement of and benefit from domestic innovations

- max. resources retained for other purposes

- discouragement of direct and indirect expansion of energy, material and
carrying capacity demand

* global effects on
- contribution to reducing overall energy, material and ecological system
demand
- demonstration case/tools for global practice
- trade and aid implications

Socio-Ecological Civility and Democratic Governance
What is the nature and significance of

e contribution to enhancement of governance capacity, including

- government capability (for consultation, planning, oversight, monitoring,
and response) including supportive redundancy

- diverse private sector opportunity and innovative culture

- informed and enabled citizen engagement

- accessibility and transparency of decision making (e.g. relative accessibility
of nuclear approval process versus deliberations on conservation
initiatives)

- decision making transparency, comprehensibility and accessibility, process
clarity

e contribution to understanding and capability, including
- enhancing social capital
- facilitating social learning
- building a “culture of conservation” (demand reduction and efficiency)
- accuracy of price message (e.g. full cost pricing)
- open deliberation on objectives)/ends (e.g. through scenario building and
backcasting)

* encouragement of
- research and innovation
- adaptive design including technology and system flexibility
- capacity for response to opportunities and surprise

* minimization of
- threats to valued community qualities, features
- system (or component) vulnerability to security hazards (e.g. non-
democratic security needs)
- governance and oversight requirements

* local/regional effects on
- demands on governance capacity (municipalities, NGOs)
- contributions to or stresses on social capital

¢ provincial/national effects on

- dependence on extra-provincial network (encouragement of
interjurisdictional cooperation, vulnerability to decisions beyond local/
provincial control)

- demands on governance capacity (immediate and in perpetuity)

- contributions for social capital

- promotion of innovation

continued next page
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* global effects on
- vulnerability to geopolitical risk (e.g. security/terrorism, fuel/technology
access)

Prudence, Precaution and Adaptation
What is the nature and significance of

e contribution to technology and system reliability

- minimization of system vulnerability to risks due to catastrophic events,
technology failures

- minimization of opportunity for damaging human error

- minimization of exposure to, or likelihood of, resource shortage (fuel, wind
or water flow or other power resource) or programme failure (e.g. poor
public or industry response to conservation/demand mgmt initiatives)

- minimization of vulnerability to grid upset

- adequacy of measures to protect system security

- ability to accommodate range of potential futures while promoting progress
to a desirable future

* contribution to technology and system resilience

- maximize modularity (distributed versus centralized components)

- employ diversity of technologies, fuels, suppliers and facilities, etc.

- maximize capacity to isolate failures and facilitate system recovery

- minimize need for backups/reserve margin (recognizing desirable
redundancy for system resilience)

- availability of response options, including spare capacity (storage, back-up
generation, additional temporary and longer term CDM), adjustable scale,
etc.

- effective monitoring and quick response capability (managerial and
technical)

- friendliness to innovation, minimum path dependence, ability to retain and
pursue options

- self-reliance combined with cooperative networks of support

- contingency plans

* adaptive capacity and minimization of path dependency

- ability to adapt to changing circumstances including externally generated
ones, including environmental change (e.g. climate change impacts),
economic recession or growth, structural economic change affecting
electricity demand, political risks (e.g. policy shifts, geopolitical events)

- ability to take incorporate new technological development

- maximization of potential for incremental mid-course adjustment in face
of changing circumstances (e.g. by adding system capacity in incremental
steps with <5 year planning, approval and construction timelines

- minimization of commitments to high path dependency large scale, capital
intensive supply options with >5 year planning approval and construction
timelines

* avoidance of economic risks
- minimization of risk of project failure due to technological or management
failure, regulatory, social licence, political factors
- minimization of system level impact of individual project or technological
failure through avoidance of over dependence on individual projects
- minimization of risk of higher than predicted costs and delays (due to
technical, management, economic, regulatory social, licence and political

factors continued next page
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- retention of options to cancel/abandon individual projects that are
seriously over budget or delayed via project modularity (minimize large
centralized projects whose individual failure will throw the system/plan into
Crisis)

* avoidance of geopolitical risk
- minimize political risk to fuel access or market risk where fuel is
internationally traded commodity subject to international trade rules
- minimize political risk to access to technology or market risks where there
are competitive markets for technology and skills needed to deploy it
- avoidance of choices that may contribute to proliferation of weapons of
mass destruction,

¢ avoidance of security risks
- minimize obvious targets for terrorist activity
- minimize system dependence on individual facilities that may be vulnerable
to terrorist attack or other failures/events
- see minimization of geopolitical risks re: fuels or technologies above

¢ avoidance of extreme event risks
- minimize possibilities for catastrophic accidents or other events with
catastrophic effects

¢ sustainability of primary energy sources

¢ avoidance of uncertain but possibly significant damages (e.g. climate change
impacts, health damages, etc.)

¢ |ocal/regional effects on
- minimize vulnerability to boom/bust effects
- minimize contribution/vulnerability to cumulative stresses

¢ provincial/national effects on
- minimize risk of catastrophic failure
- minimize path dependency
- maximize component and system resilience
- maximize adaptive capacity
- avoidance of network dependence but encouragement of cooperation and
back up support

¢ global effects on
- minimize contribution to global insecurity
- minimize vulnerability to global insecurity
- example for international adoption

Immediate and Long Term Integration
What is the nature and significance of

¢ potential to deliver multiple benefits (livelihoods/stewardship/equity/civility/
precaution or environmental/economic/social/geopolitical)

¢ potential for mutually reinforcing benefits
¢ potential for avoiding trade-offs (see next section)

¢ |ocal/regional effects on

- potential for multiple, mutually reinforcing livelihood benefits
continued next page
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- risk of mutually reinforcing cumulative negatives (e.g. boom-bust of multiple
associated/induced projects)

- undesirable and avoidable trade-offs (e.g. short term development at the
expense of longer term livelihood base)

e provincial/national effects on

- potential for multiple, mutually reinforcing benefits (e.g. centre for
sustainable energy system innovations)

- risk of mutually reinforcing negatives (e.g. contribution to growth
concentration)

- undesirable and avoidable trade-offs

¢ global effects on
- potential for multiple, mutually reinforcing benefits (e.g. building of
sustainable energy model for global applications)
- risk of mutually reinforcing negatives (e.g. contribution to climate change,
larger material/energy footprint)
- undesirable and avoidable trade-offs

Trade-off rules

Does the technology/component/system maximize opportunities for multiple
mutually reinforcing gains?

Are there likely to be significant adverse effects (e.g., damage or increased stress
in a major area of existing concern, or reduction of prospects for resolving priority
problems) that cannot be avoided without accepting more adverse effects else-
where?

Are any trade-offs proposed where stronger mitigation efforts would be feasible?

Would any proposed trade-off displace significant adverse effects from the pres-
ent to the future (and would this trade-off be unavoidable without displacing more
serious adverse effects to the future)?

Have the proposed trade-offs been discussed in and accepted through an open,
participative process?

Has each proposed significant trade-offs been explicitly and adequately justified
by the proponent of the trade-off?

University of Waterloo | York University




Appendix 2

Comparison of the OPA’s “context specific
evaluation criteria” with the comprehen-
sive and specified set of sustainability-
based planning and assessment criteria in
Appendix 1

A2.1 The framework for comparison

In Discussion Paper 6, Sustainability, the OPA sets out and provides some
details concerning its “context specific evaluation criteria”: feasibility,
reliability, cost, flexibility, environmental performance and societal
acceptance. In Appendix 1, above, we have presented a set of sustainability-
based planning and assessment criteria that were built on the generic
requirements for progress towards sustainability but were elaborated for the
particular case and context of integrated electrical power system planning in

Ontario.

The table below compares the OPA’s set of criteria with the
comprehensive set of elaborated criteria presented in Appendix 1. The
left column includes all to the Appendix 1 criteria. The second, third and
fourth columns are used to record which comprehensive Appendix 1 criteria
were incorporated fully, partially, or not at all in the OPA criteria set. The
final column is used to record the relevant OPA criterion (marked with an
asterisk*) or to provide other comment.

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability



A2.2 Matrix of comprehensive criteria included, partially included
or neglected in the OPA’s IPSP criteria

Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

Socio-Ecological System Integrity
What is the nature and significance of

» overall effects on rate of growth of electricity demand
and consumption and associated activities likely to add
to local to global scale system stresses

» effects on biophysical and socio-biophysical systems
and the provision of ecosystem goods and services

- atmospheric (GHGs, smog and acid rain precursors,
heavy metals, hazardous air pollutants incl. POPS and
heavy metals);

- water quality (releases of radioactive, conventional and
hazardous contaminants to surface and groundwater,
thermal change, flow change);

- water quantity (consumption, impacts on surface and
groundwater storage, flows and cycling);

- waste generation (radioactive, hazardous, high
volume);

- habitats, ecosystems and landscapes (new access/
stresses, connectivity/fragmentation)

o effects on livelihood system resources

- foodlands (soil quality, access, fragmentation)
- fisheries (sport, commercial)

- forests (recreation, hunting and trapping)

o effects on human health

- occupational (construction, fuel cycle, operation, post-
closure)

- individual and community (construction, operational,
fuel cycle, post closure, extreme events; consider
impacts on vulnerable populations)

» effects on important/valued ecological, social and
socio-ecological systems and system components,
characteristics and capacities, including

- human appropriation of primary productivity

- communities’ social and economic resilience including
social capital, cultural and economic diversity, innovative
and adaptive capacity, etc.)

- culture of conservation

* Env.
performance

* Env.
performance

* Env.
performance

* Societal
acceptance

continued next page
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continued from previous page

Elaborated sustainability-based criteria for evaluations | Fully Partially | Largely Comments
and decisions in integrated power system planning in included | included | or wholly
Ontarlo inIPSP | inIPSP | neglected
criteria criteria in IPSP
criteria

\ ~ X
o effects on qualities maintaining socio-ecological X
system integrity
- biodiversity,
- social capital, cultural and economic diversity,
cooperative governance linkages, innovative capacity
- monitoring/feedback/response systems,
e effects on areas of particular opportunity or concern X
(approaching thresholds, windows of opportunity,
vulnerable sectors)
* |ocal/regional effects on ~ * Feasibility
- capacity of biophysical systems to deliver valued goods * Societal
and services reliably into the future acceptance
- social capital and livelihood resilience
- infrastructure capacity
- governance requirements/capacities
- landscape aesthetics
e provincial/national effects on ~ * Env.
- contribution to resilience/reliability of the power system performance
and the Ontario socio-economy (including valuable
ecosystem goods and services, durable employment,
distribution of direct and induced opportunities and
stresses, etc.)
- air quality: smog, acid rain, air toxics, including
transboundary pollutants, etc.
- water quality, including contaminants/bioaccumulants,
temperature, etc.
- population and job distribution
- economic development path/options
- governance requirements/capacities
* global effects on ~ * Env.
- climate change (GHG emissions, adaptive capacity, performance
etc.)
- security and risks (weapons proliferation, terrorist
targets, risk of accidents, risks of systems failures, etc.)
- Ontario’s appropriation of global biocapacity

continued next page
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continued from previous page

- livelihoods beyond Ontario (life-cycle effects, trade
opportunities, etc.)

Elaborated sustainability-based criteria for evaluations | Fully Partially | Largely Comments
and decisions in integrated power system planning in included | included | or wholly
LD inIPSP | inIPSP | neglected
criteria criteria in IPSP
criteria

\/ ~ X
Livelihood Sufficiency and Opportunity
What is the nature and significance of
» effects on reliable provision of energy services ~ * Reliability
through system including CDM
» effects on affordable provision of energy services, ~ * Feasibility
especially for crucial needs, disadvantaged interests * Cost
e employment/livelihood opportunities
- number, durability, security, diversity, quality, ~ * Societal
accessibility/proximity to needs, equity/appropriateness acceptance
of distribution, safety, flexibility, spin-off potential
- direct and induced
- fit with anticipated needs
- potential for capacity building (learning, social capital)
- potential for innovation for sustainable livelihoods
in CDM and renewables (solar and wind performance
gains, storage, etc.)
- market access for small producers
* avoidance of boom and bust effects X
- plan/project design and scheduling
- bridging provisions (capacity building, heritage funds)
- diversification
» associated economic development opportunities/risks ~ *Societal
(directly linked and induced) acceptance
- quality
- location (where opportunities are needed vs where
growth is already a problem)
- permanence vs boom/bust
- spin-off opportunities, multipliers
* |ocal/regional effects on
- community solidarity and governance capacity ~ * Societal
- adequacy and demands on local and regional services acceptance
- growth management in GGH
- job/development needs of rural and remote
communities, First Nations
- contribution to rural renaissance
e provincial/national effects on X

continued next page
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continued from previous page

Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

* global effects on
- transfer of beneficial technologies
- opportunity for technology/trade advancement

X

Intragenerational Equity
(distribution of costs and risks in the present)

What is the nature and significance of

¢ overall effects on consumption, wealth and resource
access gaps between the first and fifth quintile of the
population

* equity effects of (re)distribution of risks, costs,
benefits and opportunities among income groups,
genders, age groups, regions, indigenous/non-
indigenous people, areas of growth and decline,
including

- positive openings (e.g. durable economic development
opportunities)

- opportunities foregone (e.g. allocation of transmission
capacity to one generation source)

e distribution of effects on key quality of life
considerations (health, valued employment, respected
knowledge, community security, access to opportunity,
influence in decision making, durable economic
development opportunities, etc.)

¢ allocations of costs/risks to those who benefit little or
not at all from the system

e effects on externalization or internalization of risks,
costs and benefits on distribution of risks, costs and
benefits among investors, suppliers, consumers and
governments (i.e. taxpayers)

* social and economic effects of electricity costs and
pricing among suppliers, consumer groups (who wins,
who loses)

* |ocal/regional effects on

- employment for local or transient or outside people
- opportunities for small producers

- new governance burdens for local authorities and
residents

* Societal
acceptance

* Societal
acceptance
* Env.
performance

* Societal
acceptance

* Cost

* Societal
acceptance

continued next page
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Elaborated sustainability-based criteria for evaluations | Fully Partially | Largely Comments
and decisions in integrated power system planning in included | included | or wholly
LT inIPSP | inIPSP | neglected
criteria criteria in IPSP
criteria

\ ~ X

¢ provincial/national effects on ~ * Societal

- special needs of rural areas, First Nations, declining acceptance
communities

- concentration or dispersion of influence on energy
policy and practice

* global effects on
- wealthy nations’ responsibility for major GHG cuts X
and other reduction of energy, material and ecological
system demand

- food vs fuel

Intergenerational Equity
What is the nature and significance of

¢ long term enhancements of opportunities X
(technological advantages, developed social capital,
stimulation of innovation, resilient systems, etc.)

¢ long term costs, risks and other burdens (costs, ~ * Cost
risks, debts, wastes requiring long-term/permanent
management, decommissioning/rehabilitation needs,
permanent damages (health, landscape, ecosystem
productive capacity), security and safety risks, etc.)
transferred to future generations

* shrinking or foreclosure of options for future ~ * Reliability
generations (e.g. depletion of non-renewable resources
or renewable resource capital base).

» distribution of long term positives and negatives X
(e.g. overall effects on future consumption, wealth and
resource access gaps between the first and fifth quintile
of the population)

¢ capacity and provisions for use of near term benefits X
as bridge to more long term sustainable options (e.g.
from non-renewable to renewable supply sources)

* intergenerational distribution aspects of ~ * Societal

- residual gains and losses, openings and risks acceptance
- long term effects on expanding or closing the gap
between rich and poor

continued next page
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Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

* |ocal/regional effects on

- permanent changes (e.g. in landscapes, ecological
system impairment)

- long term management responsibilities, risks, costs
(e.g. wastes)

e provincial/national effects on

- decommissioning and rehabilitation costs

- residual wastes/risks and associated management
burdens

- potential for residual debt

¢ global effects on

- overall and distributional results of long term climate
effects, and effects on overall energy, material and
ecological

system demand

- depletion of non-renewable resources,

- impairment of biophysical and/or social system
resilience

- global (in)equities

- global security (vs armed conflict, scarcity/deprivation,
vulnerability to economic and biophysical hazards,...)

* Env.
performance

Efficiency, Cost-Effectiveness and Resource
Maintenance

What is the nature and significance of

» contribution to overall reduction of material, energy
and ecological system demand

- particular focus on maximum reduction of electricity
demand and associated footprint

* sustainability of primary energy sources

* maintenance/enhancement of

- ecological base for delivery of ecological goods and
services

- renewable resource base

- non-renewable resources (including through effective
bridging)

- social capital and other community goods

* minimization of costs (lifecycle, full costs basis
including legacy, environmental, operating/maintenance
and capital costs and risks) through

* Cost

* Reliability

* Feasibility

continued next page
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Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

¢ full cost (beyond LUEC) calculation of most cost-
effective supply/CDM option

- internalization of costs and risks by electricity
suppliers

- minimizing overall public costs and assumption of
risks and liabilities

- avoiding subsidization of specific suppliers or
technologies (directly or via transfer of risk and liabilities
to government or government agencies such as the OPA)

* maximization of efficiency of energy production,
delivery and use including

- exergy efficiencies through matching the quality of and
with the needs of the use (end use matching)

- maximizing primary to delivered energy efficiency
including opportunities for multiple use (e.g.
cogeneration); minimizing conversion and transmission
losses, including attention to internalization and
equitable distribution of risks, cost and impacts, quality
of energy)

- minimizing need for backups/reserve margin
(recognizing desirable redundancy for system resilience)
- stimulation of further conservation/efficiencies

- maximizing use of underutilized existing facilities,
resources and capacities and minimize requirement for
additional supporting infrastructure, management

- minimizing governance burdens/costs (regulatory,
administrative, citizen monitoring, financial oversight,
subsidies, acceptance of liabilities etc.)

¢ maximization of flexibility to pursue and adopt new
technologies/techniques

- maximizing potential for incremental adjustment

- avoidance of locked in obsolescence

¢ |ocal/regional effects on

- max. multiple local/regional benefits from chosen
options (e.g. desirable, diverse and durable employment,
health and ecological enhancements, and infrastructure
improvement)

- contribution to growth redistribution

- min. conflicts with current valued qualities, activities,
opportunities

- min. boom/bust effects

* provincial/national effects on
- maximization of electrical energy demand reduction (at
full costs not significantly greater than supply options)

* Cost

* Reliability

* Reliability
* Flexibility

* Societal
acceptance

continued next page
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Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

- min. econ/financial vulnerability

- min. damages and risks to valued social and
ecosystem components

- max. potential encouragement of and benefit from
domestic innovations

- max. resources retained for other purposes

- discouragement of direct and indirect expansion of
energy, material and carrying capacity demand

* global effects on

- contribution to reducing overall energy, material and
ecological system demand

- demonstration case/tools for global practice

- trade and aid implications

Socio-Ecological Civility and Democratic Governance
What is the nature and significance of

* contribution to enhancement of governance capacity,
including

- government capability (for consultation, planning,
oversight, monitoring, and response) including
supportive redundancy

- diverse private sector opportunity and innovative
culture

- informed and enabled citizen engagement

- accessibility and transparency of decision making (e.g.
relative accessibility of nuclear approval process versus
deliberations on conservation initiatives)

- decision making transparency, comprehensibility and
accessibility, process clarity

* contribution to understanding and capability,
including

- enhancing social capital

- facilitating social learning

- building a “culture of conservation” (demand reduction
and efficiency)

- accuracy of price message (e.g. full cost pricing)

- open deliberation on objectives)/ends (e.g. through
scenario building and backcasting)

* encouragement of
- research and innovation

* Societal
acceptance

* Societal
acceptance

continued next page
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Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

- adaptive design including technology and system
flexibility
- capacity for response to opportunities and surprise

e minimization of

- threats to valued community qualities, features
- system (or component) vulnerability to security
hazards (e.g. non-democratic security needs)

- governance and oversight requirements

* |ocal/regional effects on

- demands on governance capacity (municipalities,
NGOs)

- contributions to or stresses on social capital

e provincial/national effects on

- dependence on extra-provincial network
(encouragement of interjurisdictional cooperation,
vulnerability to decisions beyond local/provincial control)
- demands on governance capacity (immediate and in
perpetuity)

- contributions for social capital

- promotion of innovation

* global effects on
- vulnerability to geopolitical risk (e.g. security/
terrorism, fuel/technology access)

* Societal
acceptance

Prudence, Precaution and Adaptation
What is the nature and significance of

e contribution to technology and system reliability

- minimization of system vulnerability to risks due to
catastrophic events, technology failures

- minimization of opportunity for damaging human error
- minimization of exposure to, or likelihood of, resource
shortage (fuel, wind or water flow or other power
resource) or programme failure (e.g. poor public or
industry response to conservation/demand mgmt
initiatives)

- minimization of vulnerability to grid upset

- adequacy of measures to protect system security

- ability to accommodate range of potential futures
while promoting progress to a desirable future

* Feasibility
* Reliability
* Flexibility

continued next page
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Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

* contribution to technology and system resilience

- maximize modularity (distributed versus centralized
components)

- employ diversity of technologies, fuels, suppliers and
facilities, etc.

- maximize capacity to isolate failures and facilitate
system recovery

- minimize need for backups/reserve margin
(recognizing desirable redundancy for system resilience)
- availability of response options, including spare
capacity (storage, back-up generation, additional
temporary and longer term CDM), adjustable scale, etc.
- effective monitoring and quick response capability
(managerial and technical)

- friendliness to innovation, minimum path dependence,
ability to retain and pursue options

- self-reliance combined with cooperative networks of
support

- contingency plans

e adaptive capacity and minimization of path
dependency

- ability to adapt to changing circumstances including
externally generated ones , including environmental
change (e.g. climate change impacts), economic
recession or growth, structural economic change
affecting electricity demand, political risks (e.g. policy
shifts, geopolitical events)

- ability to take incorporate new technological
development

- maximization of potential for incremental mid-course
adjustment in face of changing circumstances (e.g. by
adding system capacity in incremental steps with <5
year planning, approval and construction timelines

- minimization of commitments to high path dependency
large scale, capital intensive supply options with >5 year
planning approval and construction timelines

e avoidance of economic risks

- minimization of risk of project failure due to
technological or management failure, regulatory, social
licence, political factors

- minimization of system level impact of individual
project or technological failure through avoidance of over
dependence on individual projects

* Feasibility

* Feasibility

* Feasibility
* Flexibility

continued next page
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Elaborated sustainability-based criteria for evaluations
and decisions in integrated power system planning in
Ontario

Fully
included
in IPSP
criteria

Partially
included
in IPSP
criteria

Largely

or wholly
neglected
in IPSP
criteria

Comments

\/

X

- minimization of risk of higher than predicted costs
and delays (due to technical, management, economic,
regulatory social, licence and political factors

- retention of options to cancel/abandon individual
projects that are seriously over budget or delayed via
project modularity (minimize large centralized projects
whose individual failure will throw the system/plan into
Crisis)

¢ avoidance of geopolitical risk

- minimize political risk to fuel access or market risk
where fuel is internationally traded commodity subject
to international trade rules

- minimize political risk to access to technology or
market risks where there are competitive markets for
technology and skills needed to deploy it

- avoidance of choices that may contribute to
proliferation of weapons of mass destruction,

¢ avoidance of security risks

- minimize obvious targets for terrorist activity

- minimize system dependence on individual facilities
that may be vulnerable to terrorist attack or other
failures/events

- see minimization of geopolitical risks re: fuels or
technologies above

* avoidance of extreme event risks
- minimize possibilities for catastrophic accidents or
other events with catastrophic effects

* sustainability of primary energy sources

* avoidance of uncertain but possibly significant
damages (e.g. climate change impacts, health damages,
etc.)

¢ |ocal/regional effects on

- minimize vulnerability to boom/bust effects

- minimize contribution/vulnerability to cumulative
stresses

e provincial/national effects on

- minimize risk of catastrophic failure

- minimize path dependency

- maximize component and system resilience
- maximize adaptive capacity

* Reliability

* Reliability

* Reliability

* Reliability

* Flexibility

continued next page
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(e.g. building of sustainable energy model for global
applications)

- risk of mutually reinforcing negatives (e.g. contribution
to climate change, larger material/energy footprint)

- undesirable and avoidable trade-offs

Elaborated sustainability-based criteria for evaluations | Fully Partially | Largely Comments

and decisions in integrated power system planning in included | included | or wholly

LD inIPSP | inIPSP | neglected

criteria criteria in IPSP
criteria

\/ ~ X

- avoidance of network dependence but encouragement

of cooperation and back up support

¢ global effects on X

- minimize contribution to global insecurity

- minimize vulnerability to global insecurity

- example for international adoption

Immediate and Long Term Integration

What is the nature and significance of

¢ potential to deliver multiple benefits (livelihoods/ X

stewardship/equity/civility/precaution or environmental/

economic/social/geopolitical)

¢ potential for mutually reinforcing benefits X

* potential for avoiding trade-offs (see next section) X

¢ |ocal/regional effects on

- potential for multiple, mutually reinforcing livelihood X

benefits

- risk of mutually reinforcing cumulative negatives (e.g.

boom-bust of multiple associated/induced projects)

- undesirable and avoidable trade-offs (e.g. short term

development at the expense of longer term livelihood

base)

¢ provincial/national effects on X

- potential for multiple, mutually reinforcing benefits (e.g.

centre for sustainable energy system innovations)

- risk of mutually reinforcing negatives (e.g. contribution

to growth concentration)

- undesirable and avoidable trade-offs

¢ global effects on

- potential for multiple, mutually reinforcing benefits X

continued next page
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Elaborated sustainability-based criteria for evaluations | Fully Partially | Largely Comments
and decisions in integrated power system planning in included | included | or wholly
Ontarlo inIPSP | inIPSP | neglected
criteria criteria in IPSP
criteria

v ~ X
Trade-off rules
Does the technology/component/system maximize X
opportunities for multiple mutually reinforcing gains?
Are there likely to be significant adverse effects (e.g., X
damage or increased stress in a major area of existing
concern, or reduction of prospects for resolving priority
problems) that cannot be avoided without accepting
more adverse effects elsewhere?
Are any trade-offs proposed where stronger mitigation X
efforts would be feasible?
Would any proposed trade-off displace significant X
adverse effects from the present to the future (and
would this trade-off be unavoidable without displacing
more serious adverse effects to the future)?
Have the proposed trade-offs been discussed in and X
accepted through an open, participative process?
Has each proposed significant trade-offs been explicitly X
and adequately justified by the proponent of the trade-
off?

A2.3 Summary and assessment

The comparison of the comprehensive set of context specific sustainability

criteria developed by the project team with the criteria developed by the
OPA reveals that the OPA’s criteria fail to address fully any of the eight
core criteria identified by Gibson et.al. Where there is coverage of some

elements of the criterion, it is incomplete and sometimes merely marginal
and incidental.

The OPA’s treatment of intra and intergenerational equity, and immediate
and long-term integration is especially deficient, although major gaps also
exist with respect to socio-ecological integrity, livelihood sufficiency and
opportunity, efficiency and cost-effectiveness, and prudence, precaution and
adaptation.

None of the core trade-off requirements is addressed in the OPA’s
approach.
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Appendix 3

Sustainability analysis of IPSP
components: supply technologies,
conservation/demand reduction and
transmission

This appendix summarizes the findings of an exercise applying the
elaborated sustainability criteria from Appendix 1 in evaluations of the main
supply and conservation/demand management components of the IPSP. It

is presented here for illustrative purposes. Generally, however, the exercise
points to preferences for system components and overall system design
characteristics that are different from those proposed by the OPA on the

basis of its more limited set of criteria.
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A3.2 Nuclear: specific to refurbished

Criteria

Advantages

Disadvantages

Socio-ecological system integrity

Decommissioning waste generation
deferred into the future.

Generation of radioactive and
hazardous wastes in refurbishment
process.

Livelihood Sufficiency and
Opportunity

Boom and bust cycles associated
with nuclear refurbishment.

Intragenerational equity

Intergenerational equity

Refurbished nuclear plants have
reduced path dependency compared
to new-build.

Resource Maintenance, Cost Effec-
tiveness and Efficiency

Uses existing generation and
transmission infrastructure, which
reduces environmental footprint
compared to new-build.

Reduced path dependency due

to shorter planning, approval and
construction timelines, lower capital
investment, shorter expected facility
lifetime.

Reduced economic risk due to
lower capital costs, shorter project
timelines.

Socio-ecological civility and
democratic governance

Does not require new technological
expertise on part of regulatory
agencies.

Prudence, Precaution and
Adaptation

Shorter plant lifetime (25 years)
reduces path dependency when
compared to new build (60 year
lifetime)

Design based on mature technology
with, therefore, less uncertainty.

Refurbished facility may be less
reliable than new build.

Immediate and long term integration

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability




A3.3 Nuclear: specific to new build

Criteria

Advantages

Disadvantages

Socio-ecological system integrity

Radioactive waste due to
decommissioning.

Livelihood Sufficiency and
Opportunity

Depending on which technology is
chosen, new-build may create the
potential for an enhanced nuclear
export industry.

Intragenerational Equity

Intergenerational equity

Higher path dependency
associated with new-build than with
refurbishment.

Resource Maintenance, Cost
Effectiveness and Efficiency

Designed to be more efficient than
refurbished.

New-build carries higher risks of
cost overrun, delay, and project
failure.

Socio-ecological civility and
democratic governance

New-build may require new
technological expertise on part of
regulatory agencies.

Prudence, Precaution and
Adaptation

New builds may carry less risk than
restarting a refurbished plant.

Built to accept a larger range of
input fuels than refurbishment.

Longer plant lifetime (60 years)
increases path dependency with
respect to refurbishment.

Many of the new input fuels for new-
build have higher waste and COo
emissions intensity, and a higher
risk of weapons proliferation.

Immediate and long term integration

University of Waterloo | York University



A3.4 Nuclear: new-build compared to refurbished
- key trade offs

Key trade offs

Higher efficiency versus less path dependency.
Greater range of input fuels versus cleaner and safer fuels.

New and uncertain technology with potential benefits versus
older mature technology with better understood risks.

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability



a8ed 1xau panunuod

‘'suolelauag aininy Agq auloq aq 1snw
1ey1 s1oedwi |Bo130]098 pue adeospue| Jusuewlad $91ea10 ulull pue UORORIIXS |B0D

‘Buiwiem |eqol3 01 enp syoedwi gunse| aAey ||IM uoissiwe €09

‘suonelauag aininy 4o A11011109]9 JO 824N0S
uepunge pue a|gelja) e apiroid 01 uoneiausd
paJij-|eod mojje ||Im saliddns | oo pliom a3ieT

Ainba
|euoneiauagiaiu|

"9U0Z0 |9A3] punoig pue ulels pioe Aq paroedwi AjaAnesau Ansnpul [einynaudy
,Aurenb sie paonpal Jo 1500 ay1 Jeaq siueld |eod Agiesu SulAl| SUSZIID

“uswAho|dwa
10} syueld |BOD UO @ouspuadap e Ylm SUoIgal 01 S1IS0D JO UONNQLIISIP 9ANEZaN

"SI9WNSU09 A11011109]9 OLIBIUQ WOA) ABME [|]9M JNd00 SUlUIW 20D JO s1oedwl weansdn

‘(suoissiwe HHY 1d80xa) SId
-uNsSuU09 1uasald Ag auloq uononpoid A11014109|9
10 syoedwi yljeay pue [eluswuoiiaug Alewlid

Ainb3
|euonelauagenu)

‘syjuswjie
J9Y10 Auew 01 A||eonsI8IauAs 81nqlIIu0d OS|e SUOISSIWT “SPOOoYI[aAIl Swiey Yoiym ‘YmIA
Jad €TT$ 40 D3NT € yum 1s00 yyjeay alignd ag.e| andul suoissiwa ueld guinessusn

‘'syuswiie Aiojesidsal Auew yum payull uluiw |eo)

‘peaisul saniunuioddo JuswAojdwa waey [|Im INg
‘3U11940 1SNQ WOOQ 89NPaJ ABW UYoIYM ‘poazZIUBYISW 840W UOIOLIIXS |BOD JO SPOYIOW MON

"SUMO] SulUIW 209 JO SuljoAD 1SNQ WOO0Q JO YSIY

*OlIBIUQ Ul SIBWNSU0D A11014109]9 |eliasnpul Jofew
JoJ uenodwl si AI011309|8 1S00-M0T *AIoLIN09|8
1S09 MO| Ul }NSaJ 1500 guilesado pue |an) moT

"soI80[|0uy0a] [20D UBS|O
01Ul JUBWAOJaASP puUE Y2Ieasal J0) |ellualod

‘Aeg Jopuny] pue
ueyoyly ‘uoiqwe ‘exoonuep ul Jakojdwa Joleln

Alunuoddo
pue Aoualoilng
pooylealn

"S|e1oWl AABSY 01X0) SUIBIUOD UOIEISUSS |200 WO) yse Al) a1Sem

"SUOISSIWS HHH-UOU 04 1SIXd A[3Ua1IND Op SaI30j0Uyda) JuBwWaleqy “(A||1eqo|3 pue Aj|edo|
y100) Sows pue uiel pIoe spnjoul 8sayl Jo s1oedull Yljesy pue |eIuUSWUOIIAUS 8U] JO SWOS
‘sjerow Aaeay pue XoN X0s “enew a1enonted apnjoul os|e suoissiwe uejd Suneisusy

‘sjue|d [e0D OLEBIUQ WOl suoissiwe €Y 4oy A30jouyoa)
[0J3UOD UOISSIWD d|gelA ON "Sulwiem [eqo|d Jo asned Jofew e ‘(Jeajonu Joj G9 01
pasedwos sja-Iymy J1od ba-C0n-8 T98) COD sieniwe 1saysiy sy aie swueld Suijeiausr)

"jueIN|jod JIe UMOUY B “ISnp [e0d sasea|al Jodsuely pue ‘Suissaooid “‘SUIUIA

"wJey |eo180]009 pue soueqInisip adeoaspue| snoLIss 01 pes|
(dojurerunow pue ‘eoeyins “id-uado Suipn|oul) UuonoeIXe pue Suluiw |20 JO SWIO) ||V

*SYSI uon

-eJajyljoid suodeam pue A11undss Jolew gunuasaid
pue aJed [emadiad 3uiiinbal sweans a1sem paal|
-3uo| snoplezey Ajpwaiixe a1eiauad 10U seoq

A1i3a1ul woisAs
|e9180]009-0100S

sagejueapesiq

sagejueapy

CITESTE)

[e0) G°EV

University of Waterloo | York University

80



a8ed 1xou panunuod

*9|BOS JO S8IWOU0J3 0] 8NP JB|NPOW-UOU aJe suonels uneauss-|eoo Ajjeiausr

"saluIeaoun
wuo-3uo| A11ed pue uaaod Ajjejoiawwod Jou ale (D] Se yons) saldojouyosl |eod moN

€09 J0 924Nn0s Jofew e urewsa. [|Im syue|d paij-|eod ‘S1j0118] UM UaAT

'SYSI4 uoneJsyljosd
suodeam ou ‘SySIJ JUBPIdIE puk A11INJSS MO

‘(S 19x4ew
awWoSs ygnoyy|e) 82Inos |any ysii |eanijodoag mo

*$8130]0UY08] BUNSIXS ULIM SYSII OILIOUOIS MO

's1500 uneiado pue |any MO| YlM 82IN0S
318U a|qeljal Alygiy e si uonesauad pall) |eo)

'SYSIl uonelausd
Jo Ajlddns 91| seLed 824n0S Jamod e se |eo)

uoneydepy pue
uonneodald ‘@auspnid

‘payiwi| Alpwaixe oueu ulyum suondo agelols ainided uogqie)
'soI0jouyoal ajgemaual 3uidiawa 1o} santunuoddo uinowal |BOD UO aouapuadaq

"08ueyo
01 saiiunyioddo 4o andul jeusa1xa sl Yyum Alanoe areaud Ajaund e si Suiuiw [eo)

*SUOISIOdP [BIDJaUILIOD
pue |eonijod ojul Indul dABY pue ‘SIayIoM
1ue|d |e0d spuasaldal uolun S,JoMI0M JoMod

(98eI01s pue ain1ded uoqgied 1oy Ajjeioadsa)
sdiysiaulied areaud oignd 491s0) ued A30]0UYy29)
|e0D UBS|D 01Ul JUBWdO|EABP puk YdoIeasay

2oueUIaN0S
oneJoowsp

pue AyjIAID
|e2180]099 |e190S

SYSuU
|Be2I80]0UYD8) pUE SIS0 21LoU09a Y31y A1ied (DDH| Se yons) saigojouyosl paseq-|eod maN

"SUONE.ISPISUOD
|EIUSWUOIIAUS JOY10 pUE S1S09 UOCIEd 9PNl J0U 0P 1S09 JO SUOIEIND|.D JUaiIng

"usosad g 0 Aluo Jo uononpal
SUOISSIWS U. 10} UOI|IG £$ 1S00 PIN0D — BAI109}J8 1S00 10U Ssjue|d [200 JUaLINO Suiijonay

'92IN0S
A310ud (A11011109|8 01 AZ1aud Alewlid % GE) AOUBIOILLS MO| B UOIISNQUIOD |BOD [BUOILUSAUOYD

‘puewap A31ous ui
uolnonpal 83einoosip pue uondwnsuod ageinoous Aew A1011109|8 pall-|eod JO 1S00 MO

*S9130]0UY291 UNSIXd YUM SHSU Aglap pue 1500
uoIoNIISU0D MO| ‘AlljIgeral ysiy yum A3ojouyoay
PO01SIapUN-[|oM B SI UoIeIaua3 pall) |eo)

"S)S00 |EJUSWUOIIAUS
Suipnjoul ajIym UaAs ‘seg |eameu uey) Jodeayo
surewsal [e0) 's1s09 unesado pue [any Mo

'sieak 000T-00T Usamiaq
so1ewnsa Yyum ‘uiurewal |eod Jo Alddns a8.ieq

Aousiolyq

pue SsausAloaL]
1S0) ‘@oueudluIe\
90IN0SaY

sagejueapesiq

sagejueapy

CITESTTE)

a3ed snoinraid wouy panuuod

81

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



‘[e02 1no guiseyd Joj Juapadald apimpliom e 18s Zuld|ay SNSIaA OLBlUQ Ul UolleIauag |e0d guluieiuleln

'S9130]0UYD9) UOIIBAISSUOD pue 9|gemaual J0) JuswAiojdwo Jo uied paloadxe Ja1eai3d e SNSIOA UONRJISUS3 pue gululw [ oo ul JuswAoldwa Jo SSOT
‘uonesado jueld pue uonoeiIXd [9n} JO syoedwl Yijeay |eIusWUoIIAUS pue a1jgnd 8yl SNSISA UOIISNQUIOD |BOI JO SaleJ A1I01109]9 JOMOT
*SUOISSIWS Sed asnoyuaald sso| 1ng (Alddns sjgemaual 10) Alddns J8110ys Ylim S81I30j0UyI8) JOYI0 SNSIBA 0D JO A|ddns uepunqy

's|erow AAeay pue siosindaid ulel
pIoe pue 0Ws JO SUOoISSIWS Y31y pue suoissiwe HHY ydiy Ao snsion A|ddns A1101110819 s |eonijodoad ‘Aiundas ‘A|ddns [any mo| 1500 Zuneisado mo| ‘Aljigelal ysiH

S}j0 apei} Aoy

"aJnjonJselul
Suijesauad Ul JUSWISOAUI 10) PaaU syl Sulonpal AgeJsy) ‘egesn A1IoLI108|e 9onpal Aew (209 Jo 10 Suiseyd sy YIM paleIoosse 1500 AJI01LI108| Ul 9Se81oul 8y |

‘A310Ud a|qemausl Aq paiomod pug A3Iaus pazijeiuadap aiow e 0} pug A31aus pasomod-iesonu
Paz1|eJ1uad 1UdIND By USdMIS] A30j0uyda) SuIdpliq [eap! Ue 11 9Yew Uonelauag pall)-|eod Jo awinayl| Jue|d ajesopow pue ‘Ajigelal ydiy 1S09 Mo| ay) “IoAamoH

‘uonelauag |eod Jo 1no
aseyd a1ewn|n ayy aJinbas uonelauagd pue Suluiw 2o Jo s1oedwl Yijeay pue |eludwuolIAuS ay) ‘A80j0uyoa) |e0d-UB3O UdAoIduN JO UOKRIPPE Syl 40} UIlUN0DIE USAT

uonei3ajul wia) Suoj pue ajelpawiw|

a3ed snojnaid wo.y panuiuod

University of Waterloo | York University

82



aSed 1xau panuiuoo

*sgof wia1 8Uo| USZop |BIBASS 01 paiedwod sqol wial
110US puesnouyl |eJaAas 91eald 0] paloadxa si auljadid Ao||eA a1zuayoe ajdwexs 104 "S9]oAd
1SNQ pue wooq J0o} s Jueaiudis sasod Juawdoljonap auljadid pue uonoelixa seg [einieN

*WId)SAS A110110919
Ul 9]0J uo uipuadap S1S09 A1I011109]9 PasLaIoUl Ul }Nsal Aew AYj1ie|oA 991id Wwia) 1oYyS

‘BpeUR) UIS)SOM Ul P1R11U80u09 S)ijauaq d1wouods weaisdn

"saulqUM
-0J0IW ‘UoLeIaUS309 BIA JusWwdojansp
2ILLIOU0D3 P3AINQLISIP J0) [BNUS0d

"90J0JI0M SuOoIeN 1sii4 Jo Suluien
9Sealoul 01 9AJI9S Aew UO0110NJISUOD auljadid

‘epeue) Ula1sam Ul AlIAIO. J1LIOU02D
Jolew e Buissaooud ‘uonoesixs seg |einieN

‘Ayliqer|al Ayunioddo
Wo1SAS 01 S81NQIAAUOD pue “einpow pue pue Aoualoiling
‘21q1xa|) ‘@|qel|al SI uonelouag sed |einien pooylaAI]

"JuspIooe 21ydol1seled Jo ¥sii Sasod siayue) ueado Aq seg |einieu paiyenbi| Jo 1odsuel)

'S91SEeM PaRID0SSE JBU10 pue ysemgL
‘S3UMND |jUp ‘pINiy SulLIP 01 8NP UOIEBUILIEIUO0D [20130]008 SaSNED 0S| UONoRIIXa SeF |einjeN

"HNT UHIM SUOISSIWS HHY Paleloosse uonesyinbi|
pue uoneuodsuel) paseaoul ‘sueylaw Pag-|eod YlMm PaleIooSSe [eAOWSI JS1em pue
uonejuswgely adeospue| “§'e SEF ,|RUOIUSAUOIUN, 0} IIYS UM asea.oul syoedwi [e0130]093

‘9g8ewep adeospue| wW.s1-3U0|
1O @sned Jofew e S| uoioNJAISU0D auljadld ‘sulened Alojes3iw 109 ued sauljadid seg |einieN

1S3 9IPPIN 9Y1 Sk yons ‘Ysu |eonijodoad 01 109[qns seale 4o (Suoigal uldyliou se yons)
seaJe 9AIISUSS |B0I30]|008 WOl uonoesxa gullinbas ale seg |einieu Jo saljddns gulysiuiwiqg

‘[e02 woJy sarenoiJied ueyl syoedwi ylesy
Jo1eald aney Ajjuanbasuod pue |jews Ajsnolaguep ale siue|d seg |einieu wodl paniwa |Ad

‘ysiuiwip
sol|ddns Ajjenb-y3iy se uowwod A|guisealoul 3uiwodaq SI Yolym ‘seg ,Jnos, Jo 3uliels ayl

'Sy s14 uonessyijold

suodeom pue A114n2as Jofew unuasalid pue
aJed [enjadiad Sulinbal sweals a1sem paAal|
-3uo| snopJiezey Ajswalixa a1eIauag 10U S80(Q

"S|e1oW AABaY JO SUOISSIWS OU aJe aIay]
‘aJiowiaylIng uoneIsuSal pall) [e0D [euOl}

yum papunodwod Jayuing ale S109440 9Say ] "JI91BMPUNOIg pue 99.LINS JO UOIIBUILIBIUO0D | -UBAUOD ueyl UMY Jad Jenew aienoiued pue Augaiul woisAs
pue ‘uoneiuswgel) adeospue| uipnjoul syoedwi weaisdn uesliugis sey seg jeinienN XoN ‘C0oS ‘€09 sso| seonpo.d seg einienN |e2180]009-0100S
sagejueApesiq sagejueApy IVEN Ty

9119udg :seg [eanjeN 9°'gY

83

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



o8ed 1xou panunuod

"uoljezijodouow 18yJew 0} 8AIONPUOI S| sauljadid uonngusIp seg |einjeu Jo ainleu syl

*Al|leuoneuISIUl PB2INOS 8]
1snw Ajddns pue aoueuIaA08 d11BIO0WSP BUIONPaJ JBYLINS BJe SaAISSaI [euOeU uisealdaq

1udWwagesus Jap|oyayels |eoo| 104 Aljiqe
S90Npas Yolym ‘puewap |eloulnoid 01 1usosad g 91ngLIIu09 AJUo S821n0sal seg [einleu oLeuQ

"U0I1ONJISUO0D
auljadid 8ulUIaoU00 SUORII0ZOU WOJL POPNIOXS USS( U0 SARY SBIIIUNWIWOD SUOREN 1SJ14

‘'suoneol|dde uoneiausldod /uoneiausg a|eoas
[lewsS ‘parnqLisip peaidsapim 1o |enualod

2oueuIan0g
oneJoowsp
pue AyjIAID
|e2180]009-|e100S

"sainseaw Juswageuew puewap
pue UOIIBAISSUOD 1SOW UBY] 9AI109148 1S00 SS9| S| siuswalinbal Suiyead oy pasn seg |eimeN

"$80JN0S8J 8Y) 10} U0INBdW00 pasealoul a4 |[IM
948y ‘sasealoul puewSp S[IyM ysiulwip seg |einjeu Jo saljddns [2UOIIUSAUOD [BUOIRUISIUI SY

suoneoljdde 91942 9|3ulIS Ul (%GE) AOUBIDILO UOIIRSIOAUOD MO

*Rne|oA aoud wis) 1oys 01 108lgng

‘suonesiidde (%06)
uoneIaudg09 pue (%GSG) 91940 pauIquiod
Ul AoUBI014J8 UOISIBAU0D Y31y 10} [e1luS10d

'SJI0)JRIBUSE PROJOSEQ UYIIM JUSWYSIqInal
Jo swa|gqoid paredionueun pue suonenion|y
peo| 01 asuodsal Janeq 1o mojje syueld
seg |enjeu Jo A)|iqixal4 [euonesado ysiy

110ddns a3eyjon sapinoid pue ‘ssais
P8 pue Sa8sS0| UoISSIWSURI] Y10q Seonpal

Aousion3
pue SSauUBAI08)]

3y Jeaq ||IM SUOI1eIBUSS 8ININy 810J948Y] PUE ‘90IN0Sal 9|qemaual-uou e s seg [eimen

‘eOLIOWY UoIyMm ‘sia1uad peoj Jeau syueld 3unessusag 1S0) ‘eoueudlUIR

yuioN Ul seg |einieu Jo A|ddns |euoiUaAu0D WIa1-8Uo| 8yl Suipiedal suiaouod ale aiday] | 1o 8unio o) smojje Aliejnpow Jo aai3ap YsiH 92In0SaYy
‘ogewep adeospue| weasdn wisl-3Uo| 10} |elIUS10d

‘Aunoas A34aua paonpal pue saljddns guiysiuiwip o oedwi ‘uoljelauag palij-|eod 0} paled Ainba

-W0J SUOISSIWS HHY 1amo| sey seg |einieN

|euonelauagioly|

‘sloumoawoy Jaiood agejuenpesip
Aureyun Aew saoud guneay swoy pasealou| ‘sasodind Jayio pue guneay sawoy o) seg
|ednieu Jo ‘1509 sasealoul pue ‘Ajddns saonpas uononpoid Jamod Jo) pasn seg [einieN

'sy3u wielo
pue| Pa1e|OIA JO YSI B SI aJ1ay) pue ‘Spue| suoieN 1Sii4 uo apisal Aew saljddns seg jeimeN

"0LIB1UQ JO SPISINO INJ0 UoNEeIaUST seg |einjeu Jo sljauaq pue syoedwi weasssdn Jofey

'senljigel| wisl-8uol ‘sysu

1S09 U0IONJISUOD JO UOeZI|eula1xa alinbal
10U op A8y} :siseq |esodoid o) 1senbal

10 19yJew uo padojonap ale s1oafoid sen

‘uoneJsauad A10111099 Jo syoeduwl

y1jeay pue [elusWuoiIAUS 9ouaLIadxa
SJOWNSU0D "9°1) PauIqWOo9 ale uonelauad seg
|einieu JO S1S0D pue S1Ijauaq ay] ‘sis1usd
puewap ayy Jeau sueld sed ayy 8uineoo| Ag

Ainb3
|euoneisusgenul

sagejueapesiq

sagejueApy

eusju)

a3ed snojnaid wo.y panuiuod

University of Waterloo | York University

84



"UION 9U1 Ul JUSWSAJOAUI Jop|oyaXels JO ¥oe| pue 10edwl [e2130]099 SNSI9A SOIUNWWOD SUONEN 1S4 PuUe ulayniou uluie) Jo syjauag

"SUI90U02 Ajddns wis1-8uo| pue ysi Alljigeisul 9oud [any WiIs)-1I0ys snsian Aojouyoa) Sunessusd sjgerdepe pue a|qixa|l A|YySIy pue ‘UoISSILS MO| U101 ‘alqellay

S}j0 apei} Aoy

‘A30j0uyoa] S1eIpOWIBIUI UR Se
Joj pauueld aq sed |einieu 1eyy salinbal ‘sadinosal seg Alljenb mo| J0 10edwi D1WOU029 pue [BIUSWUOIIAUS Pasealoul 8yl Yim pajdnod ‘Ajlddns wie)-8uo| Jo ¥oe| ayl

k319U a|qemaual Aq pasomod plZ A31ous pazijesiuadap aiow e 0} ‘pug A31ous pasomod-1es|onu pazijeiuad
1Ua4INd 8y) woly 83pliq 01 pasn aq Aew 1eyy A3ojouyoal Juapuadap yied mo| e sapinoid sed |einieu ‘sieak O Ajerewixoidde Jo sawnsyl [euonelado ue Yyum

uonei3ajul wia) Suoj pue ajelpawiw]

"sS900. plIg seg 01 pall uoneoo| Alljoe) gunelsusn

‘spuaplooe
uoneuodsuel HN (SINOMO|Q [|om) wieasisdn syuans o1ydosiseled Joy [enusiod awos

‘ysi4 |eanijodoagd 01 109[gns saljddns seg uedlswy YliON-UON

"Qul]09p SaAJasal sed
uBdLIBWY YLION |BUOIIUBAUOD SE SUlaouod Alddns wie1-8uo| pue AljinejoA 9o1id sWwis) 1oys

‘uonelodsuen
1y31844 JO pOyloW 1S84ES Byl 9Q 01 PaISPISU0D
aJe souljadid uoissiwsuel] seg |einieN

'SYsuU
uoneJayljosd suodeom ou ‘Sysl A111N2BS MO

'siseq 19yJew

UOo PaloNJISuU09 salljloe) dunelauag sey
'salll|Igel] WJs1-3U0| puke uapIode pue ‘sysu
U0NONJISUOD JO UONeZI|eula1Xe aJinbal Jou
$90Q "SYSU Aejap pue 1S02 UOIIONJISUOD MO

"souljowWI} UONONIISUOD

pue |eaoudde ‘Guiuueld 1L0Ys Ajpane|al
pue paysijgelss ||om ‘Ajiqixe|} jeuonesado
‘Auqe|eas ‘“Alueinpow UsAIg aouapuadap
yred mo| pue Alloeded anndepe ygiH

(1900 pue 190S) Aujiqixaly
Jeuonesado ygiy ‘Alieinpow BIA 9oudl|Isal
Wwa1sAs 01 sa1nqIU0d ‘Aljigelal Y3iH

uoneidepy pue uon
-nedald  ‘eduspnid

sagejueapesiq

sagejueApy

CITETTE)

a3ed snoinraid wouy panuuod

85

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



A3.7 Natural gas: specific to single cycle (SCGT)

Criteria

Advantages

Disadvantages

Resource Maintenance,
Cost Effectiveness and
Efficiency

Lower capital costs than
CCGT.

Can quickly ramp

up production to full
capacity, which allows for
load following.

Higher operating costs
than CCGT/

Lower fuel efficiency than
CCGT (approximately 35
percent).

More CO5 emissions per
kWh than CCGT (506
g-CO5 per kWh)/

Prudence, Precaution and
Adaptation

High operational flexibility.

A3.8 Natural gas: specific to combined cycle

(CCGT)

Criteria

Advantages

Disadvantages

Resource Maintenance,
Cost Effectiveness and
Efficiency

Lower operating costs
than SCGT.

Higher fuel efficiency
than CCGT (approximately
55-60 percent).

Less air emissions per
kWh for SCGT (303-331
g-COy per kWh).

Higher capital cost than
SCGT.

Operation of CCGT plants
vulnerable to climate
change impacts as due to
higher temperature cool-
ing water.

Lower operational
flexibility than SCGT, work
best in intermediate and
baseload applications.

University of Waterloo | York University




A3.9 Natural gas: specific to combined cycle

with CHP

Criteria

Advantages

Disadvantages

Resource Maintenance,
Cost Effectiveness and
Efficiency

Less air emissions per
kWh compared to CCGT
and SCGT (202-227 g
CO5 per kWh).

Heating output of CPH
plants reduce transmis-
sion and generating
requirements through
energy displacement.

Operation of CPH plants
vulnerable to climate
change impacts as due to
higher temperature cool-
ing water.

Social-ecological civility
and democratic gover-
nance

Potential for distributed

generation development
via cogeneration, micro-
turbines, etc.

Key trade offs between SCGT, CCGT and CHP

efficiency.

Greater peaking abilities of SCGT versus higher operating costs and reduced

Higher efficiency of CCGT and CHP plants versus higher construction costs and
lower operational flexibility.

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability



a8ed 1xau panunuod

(Ainosawi |Ayrew
eiA ‘oldwexs J0y) Alddns pooy Jiayl uneulweiuod pue ‘spue| guiddesy pue
gununy jeuonipely Jiayl guliayje Aq suoneN 1sii4 s1oaye Jjomod o0ipAy a34e7

‘weJsdoud 1840 piepuels ayl ygnoayl painoosd usaq aney Aew
1BU1 S2IN1UBA 0IPAY [|ewsS painglisIp Jo) saniunlioddo saonpal 0ipAy 93ie7

"SIBALI BUIMO[} 981} UO AJ]DJ 1Byl
(8ulysly pue 3uieoued se yons) seniiuniioddo wsNO} syoedwi 0IpAy 934e7

'sieak OT-2 el Aew yodiym ‘uononiisuod wep guunp st uawhojdwa
JO 1UNUQ aY1 Sk ‘s9|9Ad 1SN pue wooq 01 ped| s10afoid 0ipAy o31e| 1SON

*P92JINOSINO USLO S| UOIIONJISUOD pue ‘Sa130|0uyda)
a|gemaual Jaylo ueyl ymy Jad ajdoad ssa| Aojdwa s108fo0ad 0ipAy o81e]

‘suewny 1oedwli
AloAie3au ued pue ‘(suieyo pooy Ul seye|nwnooe-oiq Ajipeal 1eyl uixoyoinau
guons e) AinaJow-Aylow JO UOIIRIIUSIUOD SOSBIOUI UOIBDID JIOAIDSAY

'sjue|d |BOD Y1 JO 2JNSOJD 01 NP SBSSO| WdwWAo|dwo
19s1J0 Aew oleluQ uIsylIoN Ul syuswdojanap 0ipAy 93ie

"S1S09 A11911109]9 MO| ygnoayl
Buissaooud pooy pue ‘dunjaws “aded pue dind se yons
‘SalIISNpuUl SNOLIBA JO SSauaAiiadwod ayl sdjay 0ipAy agieT

"$1010BJ1U0D puk s1oauIgud
paulen A|ysiy Joy uswhojdwa Jo 92i1n0S Poog e si 0ipAy a8ieT

A1101J1099 JO 924N0S 1509 MO| ‘a|qeljal A1oA e si 0ipAy 93ie

AlunuoddQ
pue Aouaioing
pooylealn

‘sodeospue| paginisipun Ajaane|al ul syoedwi
|EIUBWIUOIIAUS MBU S81B3J0 SPROJ SS920E JO 9dUBUSIUIRW pUB UOIIONIISU0)

"RUDILUSIOS POONPUI-IIOAI9SSI 9SNED 9Yell SII0AI9Sa) 95187

'sieak 0OT-G/ 40 pouad
B J9A0 JNJ20 [|IM S1oeduwll |BOIS0|009 SNY] pue ‘paAl] uo| ale swep 0JpAH

"agewep weansumop
FuISNed ‘PaUOISSILIWODSP SJe SWEP USYM pPases|al 81e pue JIx0) aWodaq
Aew yoiym ‘uonejuswipas ygnodyl susodap 1is dn pjing Silonlasay

‘'susened Aio1eigiw pue uonisodwod salvads 1oedwi pue ‘@gewep |B2I30]009
18043 9sSned ued SIy| *SWaLSAS |B2130]008 u1108UUO0ISIP puk dwidal MO|}
ay1 suidueyo Ag sonsualoeIeYD JaAL |BIISAYdOolg SwaoiSuel]) SI9AL guluweq

*(s9a41 JO Buipoo|) J0 uinnd) sadueyd asn-pue|
pue (s|eusiew ayl ul) uoiloNIsUod uunp uisue wayy Jo
1UNJIg 8yl Yum ‘Ymy Jad suoissiwe uogied moj A1oa aney sweq

"SIUPIDD. JO YSLI MO| 9ABY Swe(

"AIIAII0BUUO0D pue ALSISAIPOIQ Sasealoul
‘SowIga. MO|J [eIN1_U S810)S8J SWep JO SUIUOISSIWW099(]

"SySL uoinesajoid suodeam pue A11INdas
Jolew Bunuasaid pue aJed |en1adiad 3ulinbai sweans
91SeM PaAl-8uo| snopiezey Ajowallxe 81eJauad 10U S80Q

91040 9Ny B YUM paleloosse syoedull 40 SYSII ON

A3aiul wolsAs
|e2130]009-0100S

sagejueApesiq

sagejueapy

CITTE)

(age10)s Suipnjaul) ajeas agie| :0ipAH QT €Y

University of Waterloo | York University

88



a8ed 1xau panunuod

"S108)43 |e0I50]009
9SJoApE WIS)-3UO| 0] 81NCLIIUOD SS8I0. PBIRID0SSE PUR SPROJ SS809e 0IPAH

241N} 8yl Ul SaIdojouydal a|qemaual J1aylo 4o} saniunuoddo
Y1 seonpal pue Aouapuadap yied sasealoul swep 0JpAY Jo a4l 8uo| ayL

‘(@sn aAndwnsuod e 10u ygnoyije) Jarem Jo 1uadiad oG Sunerndosdde
Apealje ale suewny uaym awi e 1e ‘J4ayem jo uonendosdde sasealoul 0JpAH

“3UIUOISSILWIWOJ3P
audsop ‘o|qISionalll aie SII0AI9Sa) WOy s1oedwl [20180]008 ulella)

"S3I1IAIIO. [BUOIIBSI03) pUE Sa)IS |B01I0]SIY
‘seonoeld [euonipesy 1oy sanunoddo 8NNy SeAOWSI SWEP JO UOIONIISUO)

*SWI91SAS A11014109|9

0}U] UOIBJIBUSS B|gemaual JUslIWISul JO UoleIZalul 9]eds
93Je| a1e)|10.) ABW SNY1 pue ‘puIM SE Yyons ‘sajgemausl
1uaIWLIBIUL J0) AL1j10R) 93RI01S B SB 9AI9S URD 0IPAY 93ieT

‘Aoe8a| anAnisod e aney usjo
121 (S|eued pue speoJ) sainjonis |eignsan Auew sanes| 0JpAH

'J004d uoneUl 0IpAY Soyew
SIYl "1S09 doueUSUIRW puk UolRJado MO| pue 1S0J [N}
0U S| 219y} Se ‘swiep 0JpAY WoJj Jjouaq suonesauag aining

Ainb3
|jeuoneliauagenu|

"WIS)SAS [B00) PUOAR] ||oM PUBIXS 0JPAY JO s1oBedWI SARRINWNY

‘'swep 0JpAy 93ie| wouy uisuie
sanssi Y1jeay pue [20I30]|009 YlIM |2ap 0] PS2J0) SBINIUNWWO0D WEasumo(

*SJUaPISa [B20] WU INdul P3J|0AU0D YUM ‘DO
pue ydO 2U3 JO |013U092 ayy ul Ajo3Je| 01pAy a3.ie| 3uiuiaduod gujew uolsioag

*S9I1IUNWIWOD [200] Ul |euded [B100S S1IaAIp 0JpAY 88ie| Jo) Suluueld

'S31IUNWWO0D
pue seouiA0id J8Y10 0] A11011108]8 JO 1S0D |B100S pUe |BIUSWIUOIIAUS 8y}
11Yys 99gand) pue eqolluBIAl UISYLION Woi) A11011108]8-04pAY pariodu

‘oleluQ uiayinos Aq pakofus aq |Im A1101410810
Jadeayd Jo 1Jauaq ayy ajiym ‘yuawdol|onap 0JpAyY 01 anp Ysi |BoI30]|000
pue [e100s JO Junowe ajeuolliodoidsip e Jayns [|IM OleIUQ UJBYLION

*SUOI1BO0| d10Wal Ul saiiunlioddo d21wouo9da sopinoid 0IpAH

Ainb3
|euoneisusgenul

sagejueapesiq

sagejueapy

G

a3ed snoinraid wouy panuuod

89

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xou panunuod

's100(oud 93Je| Ul SAejop pue SUNJIBA0-1SO9 JO) |BIIUSI0d

‘'swep 93Je| Jo awnayl| uo|
pue 1uswisaAul agie| uaalg Aouspuadap yied ysiy e yum pareloosse si 0JpAH

‘wep e Jo uedsayl| 3uo| ayy Ag papunodwod
Aneasd si Ayuiensoun siyl “(susened uonendioaad ul sagueyod Jo wioy

"SY{SlJ 1UBPI00. pue A11IND3S MO| pue ‘sysli [20111]j0d0a8 MO

‘o0
Ul Sieak O 1Xau 9yl JO 9ANRIIPUI SI YJIYMm ‘uollisuel] pue
Ajigeisul A31aus Jo spouad Suunp uodn paljal 9q ued 0IpAH

‘A1oeded 98e.01S BIA SO|EMAUS 1USILWISIUI JO UoneI3alul
9|eos Jagle| a1eyjioey) 01 [enualod ‘Aloeded o93el01S BIA 99UdI
-|IsaJ pue Alljiqelja @sealoul 0] |elIUS10d "puewap peo| yead

pue aseq yoeJ1 0S|e ued 3| "WalsAs Jomod [Bo1109[9 Byl Jo | uoneidepy pue uon

ay1 ul Ajuewisd) urepgoun olieIUQ Ul 0IpAY uo syoedwi agueyd arewl) | 2oualjIsal pue ‘Aljigeldlpald ‘Aljigelal ayy susylduails oJpAH -nedald ‘eouspnid
*SaNIUNWIWOI SNoUddIpul Ul SWajqosd pue uoIsual [B100S 18043 asned Aew
pue ‘saonoeid [Bin1Nd pue SPOOYI|SAI| [eUOlIpRI] Jd)|e Swep 0JpAY agieT
“uswWageldua uazio 40} saniunuoddo may sia1io 0ipAy 93ie

2oURUIBA0Z

*|oA8] |BO0| 81 1k pawioiad jou S| uijew-uoISsIoap se *aseyd uoionIsuod pue ugdisep ayy suunp Ajuewnd Jaqie | oneJoowap pue AljIA

‘Auoeded 9oueUISAOZ |BOO] 01 91NQIIU0D 10U Op Ajjelauagd swep oipAy 83.e7 ‘saniunuioddo 10109s a1eALd JO Aelie 9SISAIP e S1910 0IPAH -10 |B2130]009-|e100S

"SUOIIPUOD SIS |BOIUYD81003
U1 AU1B1IBOUN 01 BNP SUNIIBAO 1S00 01 103[QNS UBY0 aJe swep agieT

*9]0J Wa1sAs uo Zuipuadap
‘wdipesed woalsAs Jomod pazi|eiluad e 01 81NQLIIU0D Ued 0IpAY 83ieT

*1S00 8AIINadWOo0 AJaA B 1. A)1911109]9 sa1eiauasl 0IpAy agieT
‘uone|ngai Aouanbaly sapiroid 0ipAy a31e7

‘uonesausag Ao1os|8
puewap-uo 1o} MOJ|e 0S|e pue ajgeydledsip si 0IpAY padwnd

"UoIdNASUOD 'saI30jouy2a] 9|qemaual Jaylo
10 sapesddn aul| uoissiwsuel] 9]eds ag.ie| aJinbal ued 0IpAYy a3ieT 1uawa|dwod ued agel0ls padwnd yum swep oipAy agieq Aousioly3
pue SSOUBAI103)
ud21ad g yoeas ued 'S9180]0UYy23] J8Y10 1Sow 0} Joiadns ey -J3 1509 ‘eoueu
S9SS0| UOISSIWSURI) pUB ‘SI91US0 puBLISP WOJ) JB) Pa1ed0| UdL0 SI 0JPAH | SI Yoiym ‘Uuonesauad A11o11109]9 1e 1ual011e 1uddlad 06 SI 0JIPAH -91UlRI\ 92IN0S9Y
sagejueApesiq sagejueapy el D

a3ed snojnaid wo.y panuiuod

University of Waterloo | York University

90



"sa0110e4d [24NYINO PUE [BUOIPEI] SUOHEN 1SJI4 JO UoONSep [BUS10d SNSIaA JUBWAOISASP JIWOU0IS SUONEN 1SAi4 40} [BUS10d

*SySIM JO uonNqgsIp ul Alinbaul jeuonesausgenur snsian Jjamod ajgelal pue desyo Jo Addns wisy Suo

*UONONASU0D Wep 01 Sune|a) 81940 ISNQ PUB WO0Q SNSJBA S8IlIANOR [euosiad pue |elisnpul suoddns s1S00 A11014108[8 MO

"sawinayl] wep guo| 01 anp Aouspuadap yied JaySiy SNSIaA S90IN0SaS 3|0eMaUa) 1USIIWISIUL pu. 0JPAY USaMIaq diysuolie|al o1nsISIauAs [enuslod

"swiep ay3 Jo syoedwl |e100S pue |e2IS0]008 dU) SNSIOA SII0AISSaI pue swep 93.e| 0}
anp uoneIZsIUl 9]0eMaUSl JUSIWIBIUI JaBie| Sunelljioe) [enuslod a8eI0ls ‘SUOISSILIS MO| ‘S1S00 A11011108]9 MO| ‘AlIjIgIXal) pue ‘aousl|isal ‘Alljiqel|al Wa1sAs Ul asealou|

S}J0 apei) A3y

‘Aujigeliea axewid Suisealoul Jo 9oL ay] Ul YSii pappe apiroid pue ‘wis1-3uo| AjlaAnea. ale swep 0ipAy a8ie| Jo S109)J8 |20130]008 pue [BI00S 8y

'S|any JeajoNu pue |ISSOJ 9|qemaudl
-uou Jo 1no-aseyd ayl Bunp wWalsAs oyl Jayng djay pue ‘4amod puim se yons saigojouyoal A31oUd a|qemaual JuanilISIul 82J10uldl Ajleninw Aew oipAy 93ie7

‘Buead pue peojaseq Yyi1oq suipiroid Jo ajgeded s| pue 9|qixo|}
pue a|geloipaid ‘a|qel|as WuaId1Le SI 1eY) AZI8US d|qeMBUDI BAI1019-1S0D B S| 1l Se ‘S)ijauaq guldiojulal Aleninw pue ajdijnw JaAljep 03 [enuslod sy sey oipAy a3JeT

uoneigajul wid) Suoj pue ajeipawiw|

a3ed snoinraid wouy panuuod

91

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xau panunuod

‘pallWI| 2Je S2oUR]SIP UOISSILUSURI] pue ‘0ipAy a8.ie|
ueyl A1oeded Jo My J1od 810w S1S00 AjjeJaudd 0IpAY |lewsS

‘'sulened uoneydioaid
0] 9AINISUBS Alde|noiied sI pue ‘pa||0,1u0d g J0UURd 1l
20UIS AY1|IQIXa]) WS1SAS 0] 81NQLIIUOD 10U S0P 0JPAY |[ewsS

‘suioned moyy Joal 3uidueyd 01 109(gns si pue ajqeyoledsip

‘puewap
UM 80Ueplodde Ul 3jing 8q ued A|ddns snyl pue Jejnpow S| 0IpAY ||lewsS

Aousioiyy3
pue ssauaAoa3
1S0) ‘soueusluley

Alj1gelA ayy uo syoedwi widl 3uo| aAeYy Aew a3ueyd a1ewl|)

"suoielado 0ipAY [jews Jo AUASSUO| WoJ) 1Jauaq ||IM SUOiRIaUSS ainind

10U A||eJoUa8 S| 0IPAY ||ewsS se AlljIgel|a) WalsAs paonpay *UOISIDAUO0D A11014109]0 18 1UBI1011J0 AIBA 0IPAY |lewsS 92In0Ssay
"04pAyY
93Je| uey] 919A3S SS9 puUR PazIedo| dJe 0IPAY ||lewsS Jo syoedwil wis) SuoT
109p papueAS 9|11 WOJ) 1IBUSQ ||IM SUOIRIBUSE 94NN SNY) puk ‘S1S00
aoueuUdUIBW puR uonelado Mo| AIoA sey 0JpAY |[ews ‘0IpAy a8.ie| 01 Jejlwis
"0JpAY |lews Jo Ainba

|euoneJlauagioly|

*A11011109|8 J0}
SJO1eIBUSZ |9SaIp U0 ouUspuadap aonpaJ Aew 0JPAY ||eWS ‘B|edsS |Bd0| B UQ

"pazi|eoo|
9J0W 84k Y10q 90UIS SYSII pue S)jauaq Jo UuoingLisip ui Ajenbs Jsyesin

Ainb3
|euonelauagenu|

‘pareiado Ajo10wal 8q Aew sanljloe) dWOoS
pue quaw/io|dwa 0} J0INQLIUOD JoUIW B [|11S S| 0IPAY |jlews

*S2NIUNWWOD 910Wal Jay1o0 pue
suonep 1s4i4 Joj saniunyoddo uswdojanap Jareald apinoid syoofoid [jlews

“uawAojdwa wiar-1Ioys
pue juswdolonap a3pajmou oy saniunlioddo |eoo] apiaoad syosafoud jjews

AlunuoddQ
pue Aoualoing
pooyieAl

“uapuadap
1X91U09 d1Nb Ajay1| pue ‘umouyun s lue|d 83.1e| dUo 01
paJedwod syue|d 0JpAy |jlews Auew jo 1oedwi aAlgINWNY

*Aljlge|IeAR pue| 90Npal Saul| UoISSIWSUeRI|
"S9J1J 15910} JO YSU 8WO0S

"UOI1ONJISU0D SULINP UoN|jod JIB pue I91eMm JO ¥SIY

“8UIPOO|} BUI|2I0YS Sasned Ajaiel pue ‘eale a|1i| Salinbal 0IpAY [lews

"JOALl BY)
10 SUIpoo|} pue Suluwep ou S| 818y se sjoedull [eaiskydolq paonpai Ajeain

Aga1ul wolsAs
|e2180]029-0100S

sagejueapesiq

sagejueapy

CITETTE)

(MIN 0T >) 2]e9S-0491W pue 3jeas-jjews :0IpAH TT SV

University of Waterloo | York University

92



"$1S00 A11011109]0 PaSEaIoUl SNSISA JUSLSA|OAUI JOP|OYSY IS Pasealou|

"uolIssIWsuUeRI) aoueIsIp SUo| Jo) Alljige paliWi| SNSIaA uonelauad Jjamod paingrisiqg

"|0U09 |euonelado SS8| 0] aNp 82UsI|ISa pUe AI|IIXS]) WSISAS POONpPaI SNSISA SUOIIPPE |BIUSWSIOUI ||BWS 0] anp AILIRINPOW WSISAS pasealou|

"eaJe Jagie| e Jono peaids 10edWl 9SnIp 210W SNSIoA 10edWI [BOO) P1LRIIUSOUOD SSOT

S}J0 apei} Aoy

"WIB)SAS [eo11109]9 ay) Jo Aouspuadap yied syl 8SLa10Ul 10U S0P pue ‘einpow pue

‘a|qeoipald ‘ajgerjal quaIole SI1ey) AS1ous 9|geMaUD. 9AI109)J8-1S00 B SI 1l Se ‘Slijauaq Suloioguial Ajjeninw pue ajdinw JaAlap o} [enuajod syl sey oIpAy |jlews

uonei3ajul wia) Suoj pue ajeipawiw|

‘suondnusip |eonijodoad pue |eoaiijod 01 9|qeiaunAul 81INb si 0IpAY |lewS
"0IpAY 93.1e| ueyy
10edWI B|qISIOABIII SSB] 20npoid AloMI] [|IM 0IPAY [[BWS JO BUILOISSIWIWIODSQ uonexdepy
pue uonnesaid
"0JpAy 93.e| se Juapuadap yied se 10u S| 0IpAY |jews ‘Allie|npow Sy 01 ang ‘aouapnid
‘uol1eladood a1owold pue ‘SyJoM1au [BI00S |BO0| 80URyUS URD 0IpAY [|lewsS soueuIRn03
211BI00WdP
1uawageuew Agiaus pue AljIAID
ul uonedionied pue 9oUBUISA0S [BI0] 18150} 0} [elua10d ayl sey 0IpAY [|lewS |e2130]009-|e100S
sagejueapesiq sagejueapy el3ID

a3ed snoinraid wouy panuuod

93

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xau panunuod

'sonay1se
adeospue| paonpal pue ‘uonn|jod aSIou 109148 J8Y0I1]} WOl)
JaJyns Aew swie) pue saulqIn] PUIM Jeau Paledo| SjuapIsey

*A11011109]8 Jo 901id By} asiel
AInpun 10U pjnom A318uUd puim 01 YolMS B Shyl pue ‘saigojouyoal guilesauss
|BUOIIUBAUOD 0} 8AIIBdW O SI A11014108]0 palelauagd-puim Jo ao1d ayl

Ainb3
|euonelsauagenu|

‘Auoeded pajjeisul Jo MIN
Jad sqol (G-g) ma} apinoid saulginy puim ‘jeuoiielado aduQ

*A30]0UY09) PUIM JO J81I00XS U 8W009q 0} OLILIUQ 10} [2lIUSI0d

-011qnd |eJjauagd 8yl uo paoe|d usping ssa| Ul
S)INSaJ YoIyMm ‘uoijelausag |BUOIIUSAUOD URY] SB11|BUISIXS SS3| Sey Jomod puim

'$9]0A0 1SNQ pue Wooq Jayns
10U Op 8ouUBUSIUIEW puk uoelado auiginy Joj paiinbai sqol usuewlad syl

£S8uIgJn) umo J1ayy uiseyaind Jo pue| Suises| Jayle
slawie) Y1m “40108s [einynoLige Joj anusAal pappe apiroid pinod Jemod puip

"A11SNpuUI [891S S,011LIUQ 11J8USJ PINOI SBUICIN] PUIM JO UOIONIISUOD

;S8lIg0jouyos)
uonelauag A31aus |euonipell ueyl ymy 1od sqol a1ow sa1ea4d puip

AjunyuoddQ
pue AouaiolnNs
pooyieA

"UOIS0J3 |I0S SNEO URD UONONJSU0D aulgn]
"S108)J9 81BWI|0-0401W dARY SaulqIN]

susened Aio1esZiw 1dnisip Aew
pue ‘syeq pue spJiq |1y Jo/pue wJiey ued suoneiado auiqing

"UMO J191 JO Sysii/s1oedwl uediiugis aney Aew (a8elols padwnd
‘salleneq "g'0) uoneigalul a|eds agdie| Jo) palinbal saIgojouydsl 93el01S

‘uonnjjod Jie 4o ures pioe 1o ows 0} JOINQLIIU0D & 10U uononpoid auigqing
‘sosed asnoyuaai3 IWa 10U S8op uonelado aulgqing

‘Sjuswalinbal
1991s 01 Ajuewiid payiwi| syoedwi 910A0a)1] Wealisumop pue weaJisdn

ainynNouge se yons ‘sasn pue| Jaylo UIyLM paieigaiul g uen

"SySI pue s1oedwl 81940 |any 01
108[QNs 10U S| pue ‘s|any |ISSo} U0 8ouapuadap |euoneiado ou 01 8| Sy PUIM

'S9180|0UYo3] B|qemaudl
-uou 01 pajedwod |euidiew AjpAle|al a4e puim Jo syoedwl [B2180]009-B100S

A1i3e1ul woishAs
|e0180]008-0100S

sagejueApesiq

sagejueApy

CITETTE)

PUIlM ¢1°€V

University of Waterloo | York University

94



a8ed 1xou panunuod

"JUSWIBSAOW BJI|P|IM 199)J8 UBD SPROJ SS800. Wi.) PUIM

"SlUBWIPaS Agieau qUNISIp pue SSo| 1elgey |eoo0| asned Aew
pue salaysly 10948 ULD UOIIONISUOD BUIgIN) PUIM 8J0YSHO

‘A30j0uyo9a) 93eI01S pue JuswWageuew
plLIg padueyud INOYYM uoleldaiul plg 104 |enuajod paywi

sasn |eL1snpul/ueqan ‘ainynolide se

yons $asn pue| Jayi0 YUMm 1SIXa09 URJ 1| "9SN pue| dAISN|IXd
ue 10U Sl UOI1BISUS3 PUIM I9ASMOH ‘eale 93ie| e 109)je
Kew syoedwi pue A30]0uyoa) (8SNYIP) SAISUSIXS UB S| PUIM

‘uononpoud uagolpAy yum guiidnoo Jo ‘oipAy padwnd

yum 3uijdnod ‘e8el01s Jo asn ay) ygnoayl pageuew aq ueo
SIYl ‘uoneldausag |eUOUSAUOD UeY) 4010k} Alloeded Jamo|
B WOJJ SI94NS pue ‘92IN0s AZ1oUd JUSNIWISIUI U. S| PUIM

"S19]U80 puewap Jolew 0] 18so|o paoe|d aq Aew Asyy

se ‘saul| Uoissiwsuel) 8uo| 84INbaJ J0U PINOM SWIB) PUIM
9J0USJJ0 “JOASMOH *SOSSO| UOISSIWSURI) 9S2aJoUl ABW YoIym
‘(o1BIUQ UJBYINOS 0} UIBYLION Woly) seouelsip Suo| Jano
uolssiwsuel] saiinbals [enuajod puim Jo uoniod ueoliugis

‘Suipeo| pug pue S1S0o uoissiwsue] ulonpal
‘uondwnsuod Jo juiod 8yl 18 Pa1ed0| 8Q ABW SaUIQIN] PUIM B]RIS-||eWS

"UMBIPISAO 9Q J0UUERD 1BU] 92IN0S8) MO|) 9|qeMaUSI B SI PUIM

"SYSII pue S1S00 ‘sjoedwll 8040 |aNy OU aJe 84ay] ‘alowWiayLiN
"UOIBJBUST [BUOINUBAUOD URY] SlUBWaIINbaJ 804N0S84 8]0K08)1| MO| SBY PUIM

*JAWIWNS 3] Ul 8J0W Sa1eJaual Ad 18|0S Sealaym
“Jo1UIM BU] Ul 8J0W S81LJIBUSS PUIM 1BY] Ul Ad JB|OS Y1IM [|OM SHIOM PUIM

paJinbal se Ajjeruswaloul pappe ag ued pue ejnpow s| Jamod puipm

‘Sjuswalinbal
Jamod parosfoid pue 1uaiind ueyl puim jenualod aiow Jey sl alay]

"¢ S1S00 JO UONEZI[UId)UI J8)EaIS SAPNIOUI SIU) PUB ‘S82IN0S AUOLI09I9
[2UOIUSAUOD 0] 8AIIIEdWO0D A||EOILIOU0DS S| A1I01I103|8 PaleIaual puIpm

(A319u8 1ndul J19y1 Yoeq Aed Jaasu ued
yolym sjany |1ssoy 01 patedwod) pouad yoeghed A31ous 1i0ys sey Jamod puipy

Aouaioiy3

pue ssausAoallg
1S09) ‘@oueudUIRI
90JN0SvBY

‘suonesauag aininy Jo
$921040 A11011109|9 8y} 109Lie Aew yoiym ‘(elquin|od ysiug ui
Se ons) S10esiuo0d wis)-3uo| aJinbal Aew swiey puim adien

‘uononpo.id
PUIM 1UD4IN2 AQ pawiey 9q 10U |[IM SUOieIBUSE 2in1n) 1eY) SuBaW Yoiym
‘suoissiwa €7 [euonesado ou pue quiidioo) [B2180]098 MO| B Sey Jamod puIm

‘Aouapuadap yied saonpal Jomod puim Jo AJlie|npo

"s|enpisal W.s)-3Uo| Jo 98L101S J0) PABU OU SI 8J8Y) pue ‘a|qejokoal A|iny
aJe S|elalew UoIoNJISUO0D (91| 8UICIN] JO PUS 12 1500 SUIUOISSILIWOJaP PalIWI

'$9130|0UY29] |BUOIIUSAUOD UIRLISD Ukl SUIpURIIS 1gap SS9 SI 918yl SNyl
pue (S1S09 |euidiew 91| Y1m) S1s09 uswAed juolidn sadinbal Jamod puip

Aunba
|euoneiauagiou]

sagejueapesiq

sagejueApy

CITETTE)

a3ed snoinraid wouy panuuod

95

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xau panunuod

‘urenaouN awigas puim oueuQ Uuo syedwi a3ueyd arewl)

‘uonelauagd pangLIsIp spiemol SuiuIy}
10 1IYs e salinbaJ puim pue ‘uoeiauag pazijesiuad ‘o|eas
-a8Je| sI wdipeled uonesausag A31sus pue pLS Jus.IINd 8y

*SYSl1J JuapIooe ‘A1INoas ‘|eanijodoad mo| AJ1op

'sall|iqel| Wis1-8Uo| pue Sysi Juaplooe

pue 1S00 UO0IONJISUOD JO UONLZI|BUISIXS 94INbaJ J0U SS0P puUE ‘Sa0ULISWNIIID
SuiSueyo o) uoneldepe smoj|e PUIM J0) SUWI-PES| UONONIISUOD 1I0YS Y
"PO01SIBPUN [|9M B4. SISO PUE SBUIISWIL UOIIONIISUOD S0UIS YSII DILLOUOIS MO

Aouapuadap yied mo| pue Ayoedes aandepe ygiH

‘paonpal Apea.s
SI puIm Jo Aouaniwialul sy ‘aoulroid aanua ayy wol) Sulwod Ajddns Yy

‘(suonoipaid
wJo1-3uo] 01 pasoddo se) spuaJl U231 MO|[0) 01 siauue|d A31ous smojje
810JaJ9Y1 pue ‘papasu usym uoisuedxs Jo) sywiad puim Jo Aluenpow ay

guijew uoisioap ul uonedionied 1wl s109foid puim a3ieT

‘uoisuedxa Jap|oyayels 1o} mojje s1oafoid puim aanesadood pue Allunwwo)

‘Agissod yons auo si A3ojouyoel uoneldepy
plIY LeWS "plIg UoISSIWSURI] 9|gel|a) dJ0Ww pue Jaguois '90UdlI|ISal pue Aljigel|al pue uonnesaid
e Jo Juawdojanap ayy sasinbal puim Jo AousniwIdlul YL W91SAS 01 S91NQ1IIU0D SBIS0|0UYDID) puR SIS JO AlISIaAIp ‘“Alieinpow Y3iH ‘@ouspnid
*aseq Jop|oyayels A31aus ayy ul
uolsuedxa Jayuiny e 1o} 3uimojie (d0S3y pue Suualaw 1au) sweigdoid daAIUSIUI
1UBWUIBA0Z Y3Nnoayl Jomod UMo 1oyl alelausagd Aew ‘suuie) se yons ‘sienpiaipul
*S9130]0UYD3] |BUOIIUSAUOD
Auew uey) SI9P|0YdYEeIS 2I0W dJe 9I9Y] ‘PazI|RIud29p S| PUIM dUIS
“Buisl pue a|11ejoA Ajpuaiind
ale yoiym ‘saoud |any woly aouspuadapul Ja1eald 10} SMo|e Jomod puip
"JOUMO BU1 YUM ulewal Ayl peaisul
pue “4okedalel ay) 01UO PBPEO|LI0 10U Bie Jomod PUIM YIIM PalelooSSe Sy Siy
290URUIBNOT
‘(SanIUNWIWOd ullie) pue SaluNWWod oneloowap
's100(04d puim Jajjews 01 pasedwod SUONEN 1S1I4 Se Yyons) seale oANISUSS AJ|ROILLOU0ID A[JUalind ul Ajjeioadsa pue AIJIAID

|20180]003 |2100S

sagejueApesiq

sagejueApy

CITS )

a3ed snojnaid wouy panujuod

University of Waterloo | York University

96



"S]1Jouaq
10 uonnguasip Japeoiq pue uonedionied oljgnd 4812248 10) MOJ|E 181 SWIR) PUIM “ISI[1S00 PUB ‘I9||BWS SNSISA SWI.) PUIM ‘BA1I1adW 09 A[|2OILoU0D9 aJow ‘JagieT

opes3dn pug 10} pasu 1ud1INI SNSIaA Alueinpow Y31y pue Aouspuadap yied moT
‘uondnusip 1e1qgey |enualod pue Aljeniow 1eq/piiq |200] SNSI9A UOI1RISUSS UOISSIWS MO| AISA
‘opes3dn pug 10} syuswaiINbal SNSIOA PUIM JO SSOUBAINSAWOI J1LOU09T

"syuswialinbal 88L101S pue Aous1lIWISIUI SNSI9A 80IN0S AZJaus 10_dWI-MO| ‘9|qeuleisns a8ieT

s}j0 apei) A3y

"ulesis pug uoissiwsuel} 9oNpal
pue ‘Suipeo] yead 19aW djay [|IM 1_Y1 82IN0S AZIaUs a|geMaU) Pazi|eiiusdsp e sapiroid )l se ‘welgoid Jayjo piepuels ayl eIA pageinodus aq pinoys A31aus puipm

gouinoid ayy Jo Suiuueld A31aus wia) uo| 8yl 01Ul paleI3aiul 8g pinoys 1eyl suled Suloiojulal Ajjeninw
10 189S & apIn0Jd JUSWBAJOAUI Jap|oyayels Joj [enualod agie| pue ‘sl mo| ‘@oud mo| “yoedwl |RIUSWUOIIAUS MO| S)I YLIM paulquiod ‘A3iaus puim Jo Ajlddns ayuiul ay|

‘puewWap peojaseq ay} jo uonod
1ueolIUSIS B 80npoid 01 puImM mojje pjnom AZojouyoa) o8elols A81sus aielidoidde ue yum Jemod puim SUlUIqUIOD 1Byl SueaW puim Jo |enusiod Sunelsusd agie| syl

uoneiSa)ul WId) Suo| pue ajeipawiw]

a3ed snoinraid wouy panuuod

97

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xau panunuod

'Slaumoawoy Jaio0od ayy syoedwil Aliejun yoiym ‘AoLoo1e
40 991ud a8y} saseaJoul pue welgoid 18440 piepuels ayl ygnoiyy pazipisqns si segoiq wiej-up

"J01|JUOD 8N} SNSIaA Pooy e Zuisned Apealje s| sjanjolq Jo} Suiddoio AZiaus ‘Ajjeuoneulau]

‘'seale |eunJ ul AlaejnonJaed
“QuawdolaAap J1WOU02D PaINQLISIP Jo)
|enuajod 1ea.3 e sey 3uiddoid A31eu3

'sa1gojouyoa) 3unelousg
JaYy10 uo 10edwi aanegau Aue seonpas guiddoso
A312Ud JO 2iNnjeu pallwi| pue painqgiisig

Ainb3
|euoneiauagenu|

"asealoul agie| e aq
10U |[IM )l ‘PLIS 8Y) Ul A}I01I309]D JO 1S00 BY) 8SBaJOUl ||IM SIY) ‘D]IYM "uonesauag jeuonipes
ueyl aAIsuadxa alow S| U0NI9||02 anpisal pue uiddoid A3iaus ein paresauad A1o1109(3

Buizead Joaq woly asn pue| guigueyd aiinbal Aew guiddoso A310u3

'sjony pinbi| pue [eonnaoewieyd Yum saoinosal Jo) Suinedwod uononpoud AloLinos|eolg

‘sasn|dins ejonb 1suiege siawe)
1081014 "A)jirejoA 9oud pooy 03 pasedwod aoud
9]|ge1S B U0 Paseq awooul 9|qel1s e SapIAoid

*d1ysiaumo |eoo0|

uo Juapuadap Ajod.ie| ale ‘Jonamoy ‘sujeusq
OlWOU02T *SuoIgal |ednJ ul Ajje1oadsa ‘syijouaq
1uswAojdwo dunse| Joy |enualod 1ealn

Alunyuoddo
pue Aouaioiling
POoOYIIaAIT

'S|any |1SSo4 01 paseduwlod SUOISSIWS 1ud|eAINbd
€09 aseasoul 10ey ul Aew uiddosd Suuinp uonezinejon XN 01 109dsas yum Auienaoun

'sieak OQT 19A0 1g9p uoqued e unoul Aew 3uiddoio
A31ous 1o} pue| duuea|) "asn pue| ised uo Ajjealgd spuadap syoedwl sed asnoyuaalr

"PasSNIaN0 aq 0] 90IN0SaJ asned Aew (oeqpas) aAIISOd 10) Yorqpas) |L0I50]009-|2I00S YeaMm

*S|9AS| 181EMPUNOIS 99Npal
pIN0Oo pue ajge|jieAR 8q 10U AUBW YdIym ‘481emysall Jo stunouwle agie| alinbai sdoso A31au]

noedwi a1sem wealisdn
‘lennueisgns 194 “10a41pul ue Juasaidal saplonsad pue s1azi|114a) 10} paiinbal sjany |1ISS04

‘Yyesy
pue aoualjisal |10s swiey Suiddoio A31aus Jo) pasinbal asn apionsad pue Jazi|iia) pasealou|

'spuej |euidiew 0} pealds 0} paau |Im 3uiddolo A31aus 0s ‘pue| a|qe|ieAe Syoe| ol

yeaiqIno aseasip pue 1sad Jo
YSII S9SE8IOUl PUE A)ISISAIPOI] SWIRY YdIYM ‘9in}ndouow e se suop usyo uiddoso A31eu3

‘(spuej jeuiSiew
a|dwexs 10}) yleay WwaisAs |eoi30|00d
anoidwi Aew Juswadeuew jualinu Jadoid

{(Buluiw 994n0sal

A318Ud [RUONUSAUOD Ul PUNOJ SUOISSIWD
JIX0] se yons) syoedw| aisem weasisdn
9]qI31185u aAeY sanpisal pue sdold A31ou3g

‘wiey |eIUSWUOIIAUD SAIE3SU OU YUMm

MO||e) 18] 8q Aew seale parsaaleyun 1oedwl
|e2130]008 WUSY-3U0| [enpisal 9|11l SI 819yl
pue “s09 koeg8a| mo| e sey Suiddoso A31au3g

A1i3a1u1 woishAs
|e2180]009-0100S

sagejueApesiqg

sagejueApy

GV

gunsanieH anpisay pue guiddosd £319u3 :AS10ud01g £T°CV

University of Waterloo | York University

98



aged 1xau panunuod

"$109J0 98ULYD 31_WIIO 0] SAINISUSS A|a1noe ale ‘ainynolge pue ‘Suiddoio ASisu]
"AljIgelieA. 921n0saJ UO Joedwi WIS)-8U0| 9A_Y ABW S19Z1|11J8) JO 3s
“8UIUIW 90IN0S3J puE |I0S 0] pPea| ABW 90IN0S3J JO 3SNIBAQ

"AI1I1BIOA |9N} |ISSO) pue a8ueyd a1ewld Aq
paloedw| aq Aew yoiym ‘sanbiuyoay [ednynougde |euisnpul uo payesipaid si Suiddolo A31aug

"'SSOUDAIN09}J0 1S00 pue 924N0S3J 191833 0]
spea| yum ‘A31aus Jo guiydolew asn-pus Janeq
10} smoj|e shkemyied A3J1ous pue Auenpon

Aoualo1)4e 8SN-puad sasealoul siyl - (HdD 4oJ)
uoneJsauag 128y yum pajdnod pue (Alenpow
pasealoul 01 3ulpes|) so|eds JO Al1alieA e uo
pawJoyiad aq Aew uonelauagd A1o1109(3

Jamod puim

Se |yons ‘salgiaua a|gemaual J1aylo yum suied
Suniyauaq Ajjleninw Joy smojje siyl ‘uononpoud
Jamod ajqeyoiedsip uipinoid 10501941
‘popaauU Uaym pasnh pue palols aq Ay

"90UdI[ISaJ pue AIqIXa]) WalsAs 3uisealoul
snyl ‘sasn pua ajdninw pue skemyred
A31aus ajdninw siayjo 3uiddoio A31ou7

‘Alddns A310us a|gemaual e syuasaidal snyl
pue ‘Sunseniey anpisal pue uiddoso A31ous
10} 924Nn0S AZJaua arewnn ayl si A31oua Jejos

Aousioiyq

pue ssausAIloaL]
1S0) ‘@oueuauIe
90JN0SBY

"SUOISSIWS HHD
ueoudis 01 pes| pue ‘syedwi eoI130]008 WIS)-8U0| 9ABY PINOM SIU] "SPUe| JURdIUSIS
A]120180]009 J0 Sulieao [eaNNoLIS. 01 P3| PIN0D AljIge|I_AR pue| [ein)nolIge paliwi| ay L

‘suonessusd
2Jn1ny Jo) swiajqoid a1ewljo a1eqiaoexs Aew suolssiWe seg asnoyuaalg Jo Aluienaoun ayl

"1011JU0D [N} J0) POOJ B
91B3J0 puk ‘suonelauag ainin) woly pue| aAidNpold poo) anowal osje Aew Zuiddoao A31au3

"suoljelauad aininy 1oy yieay [10s 8onpaJ Aew gunsaniey anpisas pue uiddolo A31ausolg

‘seale |elnJ ul JuswAoldwa
gunse| apinoad Aew 3uiddoud A31ous
YJauuew punos |e2130]099 Ue Ul pawJioiad J|

Anba
|euoieiauagiolu]

sagejueApesiqg

sagejueApy

CITESTTE)

a3ed snoinraid wouy panuuod

99

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xau panunuod

*U01108||09 anpisal pue uiddolo A31audoiq
J0oJ [enualod ayy 1oedwi pue uononpoid [einynoude aininy 1094e Aew a3ueyd alewi|)

"9SNJBA0 0] pea| A||enusiod pue ‘ain1onis Yoeqpas) aAISod B 812810 PINOM UoIyM
‘aseaJoap Aew S1S00 UUN ‘pPasealoul S| SUNSaAIRY 158404 Se 1.1 YSU 8Y1 S| 848y] ‘Aliejiwis

*BuIuIW 92in0sa. Juanaid
01 “3U0| 001 J0 YEaM 00] 87 [|IM S8INONIIS YOBPSS) [EIUSLIUOIIAUS BY] 1] XS e SI 8oy

'Sys1I uonelsyljosd
suodeam ou sysll A1IN23s “QUapIode Mo| AISA

"90JN0S |9N} 21}S8WOP UO S3l[dJ
11 se ‘s [eontjodoad a|qi8i8au sey A31ausolg

‘psedal siyy ul souspnud 1823

S| 2J9Y] ‘940J2J9Y ] "SIowie) JO suonelauad
aininy aAldap Aew 1eyi SNpoxa |einJ e Juanaid
|[IM MOU SJdllie) 10} 8W 09Ul ue SulpInoid

"pooisiapun pue paysijgelss
[|oMm S1S00 pue saIgojouyoa) dIseq ay) :Sysl
21WIOU098 Mo| e sasod Suiddoio A31aug

‘Aljigelja) WaisAs wiay
-8u0| sesealoul pue Aouspuadap yied sonpal
A318ud01q J0) sAemyied A31aus ajdinw ay

‘Ayoeded aandepe pue adual|isal ‘Aljiqelial
wiosAs guiseasoul 1ioddns age1on plug sia)o
pue ‘leinpouw ‘pazijeiiusdap si A31ausolg

uoneidepy
pue uonnesaid
‘aouapnud

“JUSWBAJOAUT AUNWIWOD
/laployayeis-iinw seonpal Agatayy ‘syoafoid A31eus0iq a|eas-agie| 3ulione) A[Jualind si vdO

"JUSWIBA|OAUI
Japjoyayels Joy) |enualod ayl sasealoul ‘Xiw
Alddns A34aua ay) ojul siawiey 3uipnjoul Ag

‘imeads
ueqJngns Jayuiny Jo pooyiayi| 8yl suionpal
‘spue| |eanynolde 01 anjean mau 3ulq AN

“uawdo|anap
pue yoleasal Mau Se ||9m Se ‘JUdWISaAUI
a1eAld Joy jennualod siayjo A3iauaolg

“uawageuew A31aUd Ul 9y e1Ss e Wayl
apinoid pue SaIloU0dd [einJ JO UoNeIol818p
91 WoJj siswiley [jlews Jayng djay Aew
gunsaniey anpisal pue guiddoio A31ou3

90UBUISA0S
oneloowsap

pue AyjIAID
|e2130]029-|e100S

sagejueApesiqg

sagejueApy

GV

a3ed snojnaid woy panupuod

University of Waterloo | York University

100



$1800 A11911198]8 1UN JaySIYy SNsIaA 821n0s Jamod a|qeyoredsip pue Jeinpo
"as1idins pue ‘eouelousi ‘e8ueyo Jo) JUN0DOR 0] UIIew A18)es 9|geulRISNS UIRIUIBW O} POBU SNSISA 82IN0S8J 8|0eMauaYy

‘sulie) 9]eas-934e| Y1m AOUSI01LS 1S00 J91RaI3 SNSIOA JUswWagedua Japjoyayels pasealoul yum guiddod A31aus painquisip a|eoas-|lews

S}J0 apei} Aoy

‘Alddns Jemod wio1-8U0| 40) UoIR10adXd 1SapowW
pue Aleuonnedald e aiinbas Fuluiw 921N0SaJ d|qeuleIsnsun 1o} [enualod ayl se [jom se ‘Guisanley anpisal pue guiddoso A31aus Jo s1oedwi |BO130]029 uleadun ayl

"popaaU SI 1 8J9YM BaJR UR Ul JUsWdo|aAap J1IWIOU0I PaINQLISIP Se ||am Sse ‘uonelauad Jomod painglisip ‘ajqeyoledsip
Suipinoid Ag suied guioiojulal Ajleninw apiaoid 01 jenualod ayl aaey 3unseaiey anpisal pue uiddoid A319ud ‘92In0Ss A319Ud PAALISP JBJ0S d|BMaUSI B SY

uoneigajul wid) Suoj pue ajeipawiw|

a3ed snoinraid wouy panuuod

101

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



a8ed 1xou panuiuod

‘lenualod 3unelausagd A31aud Jo asuadxa ay] 1e (SaJl) 15940} [einleu
Suipnoul) u11oA0 WBISAS 15940} MO||e 03 paau Aew 3unsaaiey A31oud 159104

*AOUBI014J9 21LIOU0DD dAOQR
SUJ92U0D [RIUBWIUOIIAUS uloe|d salinbal aoueUSIUIBW 921N0S3AJ 159404 Jodoid

"S109)J0 98ULYD 81_WIIO 0] SAINISUSS A[a1noe S| SullsaAiey 159104

“3UIUIW 92IN0SaJ pU. |10S 0] Pes| AW 99IN0SaJ JO 8SNIBAQ

“Jamod puim se yons ‘ssifIaus ajgemausl Jaylo
yum sureg unieuaq Ajjeninw Joj smojje Aljigeyoledsiq

'siseq A3Jaua ue uo sed
pue |10 01 8ANNBdWO9 Aj|ROILIOU0DD SI dulnsaaiey A11Sa404

"Aouaioll4e asn-pua sasealoul siyl - (HdD Jo) uoneisuss 1eay

yum pajdnod pue (Aliejnpoul pasealoul 01 Suipes|) so|eds
10 A1olieA e uo pawopiad aq Aew uonesauasd A11011109|3

‘uononpold Jamod ajgeyoredsip
SuIpInoid 210J018Y] ‘POPSSU UBYM Pasn pue palols aq Ae|n

*90ual|Isal
pue Aljigixa|) walsAs 8uisealoul sny ‘sasn pus ajdnnw
pue skemyied A31ous ajdinnw s1a}40 Funisaaiey 159404

Kousioiq
pue SSaudAI}08)
-13 1s0) ‘@oueu

-9]UlB|\ 82IN0S8Y

“‘unsaniey 15240} JO JuSNHaSUO0I e aJe 1ey) Suonouny
|e2180]029 paonpal syl Aq paroedwl Ajlaanedau aq Aew suonelausg aining

‘suolelauag aininy Jo) S1Sa.04 JO SaN
-ll1ge aAnoNnpoad aonpal [IM yoiym ‘@oejd ayey |[Im uluiw A31aud 1.yl YSi se
Sl aJ1ay] "awodoul A31aus 0} 108dsal YUm ajgemaual Ajuo si 3uiisaniey 1S40

‘seale |einJ ul Juswiojdwsas gunse| apinosd Aew 3ul
-1SaAJeY 19404 4auuew punos |eo130]099 Ue Ul pawioyiad J|

Ainba
|euoneiauagiaiu|

‘uononpoJd Jamod woJ} ules |[IM oLIuQ UIBYINos
9|Iym ‘Sunsaniey 1s840j Jo 10edwi [20180]098 BY) JBaq ||IM 0LIBIUQ UIBYLION

"Jauuew ajgeinba ue ul pawJopad JI ‘Sunseniey A1sa.o)
woJ) 1jauaq 01 [enuajod 8yl 8ARY S8IIUNWIWO0D SUONEN 1S4

Ainb3
|euoneisusgenul

"sjany pinbi|
pue |eonnasewJleyd yim sadinosal Joj gunadwod uononpold Ao11091901g

*d1ysJaumo |eo0| uo apuadap
Aj98.1e| aJe “Jonamoy ‘S)IJouaq 21WoU09] "SuoIgal [einJ ul
Ajjeroadse ‘sujauaq uswAhojdwa guise| Joy jenualod 1ealn

Alunuoddo
pue Aoualoilng
pooyleal

‘osn pue| 1sed uo Ajpeald spuadop syoedwl seg asnoyuaaly

"POSNJIAA0 9q 01
92IN0Ssal 9sned Aew (¥oeqpaa) aARISOd J0) YOB(QPad) [BOI30|009-|BI00S Y eI

*A1ISISAIPOIQ WY PIN0D [BAOWSI BNPISal 158104

"Uy/eay 15940} J0} |BONIIO S|
yolym ‘gurjoko A3J1aus pue ‘uogieo QuUaLIINU Jo) paiinbal 0s|e sanpisal S1S8404

“uawageuew aJinisiow pue sguljpass Fuigiows Jo
U01199104d ‘]01UOD UOISOI “4OA0D 3JI|P|IM J0) POPaaU Pa103||00 SaNPISal 15910

"uoIdUN} WaISAS099 WIdl-3uo] 10edwi Aew unsaaiey 159104

(Buruiw

201N0Sal A319Ud |RUOILUSAUOD Ul PUNO) SUOISSIWS JIX0) Se
yons) 10edwi a1sem weasdn palwi| sey unsaniey 150404
'So130|0Uyd9} ullelauag [eUOIJUSAUOD 0} paJed

-wo9 Ajjeroadsa “oedwl Aoeda| mo| e sey gunsaniey 19104

‘'syoedwl
suoIssIwa olldydsowie guliemo| Agalayl ‘s1iedisiunod
|[oNny |ISSOJ JIdy1 ueyl Jouea|d suing AjjeJauag ssewolg

"Sa.1} 15910) JO 83uULYD 80NpaJ Aew |eAOWSI aNpPISa. 158104

Alu391u1 WalshAs
|e2130]009-0100S

sagejueapesiq

sagejueApy

eusug

Sunsaniey )saloj :A318uadolg HI €V

University of Waterloo | York University

102



"S1500 A11011109]3 UUN JBYSIY SNSIaA 904N0S Jomod a|qeyoiedsip pue Jejnpojn

"asldins pue ‘eouelougi ‘oueyd 1o JUN0dJe 01 UIgiew A1ajes 9|qeuleISNS Ulejulew O} P9SU SNSISA 82JN0Sa. 9|qeMausy

"S1S8.0} JO SUOIIOUNJ B2IAISS [20I80]008 SNSISA 82IN0S AZIUS UR SE S1S810} SNSISA 92IN0S SSBWOI] € SB S1S8.104

S}j0 apei} Aoy

‘Alddns Jemod wis1-3u0] 40} uoie1adxa 1Sepowl

pue Aleuonnesald e aiinbas 3uluiw 82IN0SaJ 8|geUIRISNSUN 10} |einua10d ay) se ||om se ‘Guisanley anpisal pue 3uiddoio A31aus Jo syoedwi |BOIS0]009 UlelIouUN ay |

‘POPOdU S| Ul DI9YM BaJE UR Ul JusWdO|aAap JILUOUO0IS PaINQLIISIP Se ||9Mm Se ‘uoielauad Jamod painglisip
‘alqeyoledsip uipinoid Aq suied ulolojulad Ajleninw apiaoid 03 [ennualod ayl aaey SullSaAIRY anpIsSal pue 1S8J0) ‘92IN0S A31aud pPaALIap JB|oS d|qemausl e sy

uonei3ajul wia) Suoj pue ajeipawiw|

)si [eontjodoad 8|qidi8au sey A31ous 159404

‘Ajigelal wWasAs wial-3uo| sasealoul pue Aouapuadap
yred aonpal A31oud0Iq 104 shkemyied A3iaud aidininw ay L

‘suieg uoneydepy pue uon

WwiI9)-10ys |enuayod saonpad yolym ‘piaik A34aus winwiuiw e 4oy uejd 1snin "1oddns a3e)|0A plIZ SI8L0 pue pPazi|eJluadap SI AgJausolg -nedald ‘eouapnid
20oUBUISA0Z

JUBWIBA|OAU] JOp|OydYelS JuBWdO[daASP puR YdJeasal Mau Se | O11eJo0wap pue AljiA

-IJNW S29npaJ Yyaiym s1oafoid A31aua0iq 9|eos-93.1e| SuliOAR) AQUBLIND SI YO |  |19M Se ‘Quauwinsanul a1eAld Joy [ennualod siayjo A34aus 1sa104 | -19 |0I30]009-|RI00S
sagejueapesiq sagejueApy ey

a3ed snoinraid wouy panuuod

103

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



aSed 1xau panuiuoo

'90JN0S A31oUd MaU e %o9s
0] paau ay1 Aq pa1oeduwll 10U aJe SUONEIBUSE 24N1NJ SNY) pPUR 92IN0Sa4 d|gemaual e si segolg

Jlos ay1 Suisn
anunuUod 0] Allunlioddo syl suoneIauas 21NNy SMOJI. YdoIyM ‘Suoiipuod |1os aroidwi sdijay segoig

Ainba
|euoilelauagialu|

‘asuadxe

pappe 8yl Jeaq 1SnW Siaumoswoy
Jaiood 8y snyl pue ‘saifojouyosl
Suneiausd |euonipesl 181 aalsuadxe
alow sl Q10111099 paieiauasl sedolg

‘'seale |eini
ul JuswAojdwa gunse| apiroid Aew Zuiddoao A310ud Jsuuew punos |eoI30]00d ue Ul pawlouad J|

Ainb3
|euoneisuagenu

'S$90IN0SaJ uelausd

J210 J0j dpise pjay gulaq si Ayoeded
pl8 awos se ‘Aj1oeded uoissiwsuen
AQ payiwi| Ajpuaaind si oleuQ Ul
se301q wJej-uo 4oy |enualod ay |

'saidojouyoal
A31aua a|jgemaual JaYy1o Ul JUSLUISaAUI 9oNPaJ 10U [|IM seSoiq J0) [enualod |eloulrcid paliwi| sy

“19y01nb Jey s| pousad
yoegAed syl 9]Iym ‘S1UBWIISAAUL Wiie) AuBw YUMm aul| ul sl uejd segoiq wJej-uo ue 1s09 [euded ay |

‘diyspJey d1WoU09d JO puUds] JUSLIND
3U1 9SJ9A34 10 90NPaJ ABW pue ‘Siawie) 10} 9NUBASI JO 92IN0S MU 1US||90X8 Uk sapiroid segolg

Alunyuoddo
pue Aoualoiling
POOYIIaAIT

‘pajoadsal pue pooisiapun
9Q 1Snw sywi| [e2180]099 8y} ‘Indul ue
se sanpisal pue sdod A34aud duisn

“Suiy
-pue| 10} poau duionpal ‘|elalew dluegio Wie-110 JO sjunowe paywill 1daosoe Aew segolq wuej-uQ

‘wJey 8yl uo
3u1940 JuslInu sanosdwl SIY pue ‘palsagip aq 0s|e Aew sanpisal |einynolide pue sdoo A31au3

'S19Z1|1148) YUMm pajeroosse s1oedull 8joAoay|
weassdn sy S8oNpal SNl pue ‘siazi|Iliay [any [ISS0) U0 souapuadep seonpas a1e1segdip segolg

‘shkemiolem
Jo Suipeo| olusdoyied pue o1uegdio ulonpal ‘S1094)0 JJOUNJ 90BLINS S9INPaJ SIY] "WJ0) 9|gesn
2JO0W B 01Ul 8inuew SUNJSAUOD AQ Sanbiuyds) Juswageuew uaLInu sarosdwi a1e1sadIp sedoig

"90INn0s AZJsus |eJinau HHY e s| sed segoig

"SWJe) Uo swia|qoid JNopo SeonpaJ pue SUoISSIWS aueylaw siuanaid uonsegip segoig

Aga1ul wWolsAs
|e2130]009-0100S

sagejueapesiq

sagejueApy

euo9

segolq wJej-uo :A319udolg GT'EY

University of Waterloo | York University

104



‘seale segoiq Aoy ul Aloeded uoISsILSURI) Pasealoul 10} PasU snsiaA 1loddns age)joa pue AZ1ous pazijenusoaq
"9JN1ONJISEIJUI Pale|al W) Y10 Ul JUSWISOAUI SNSIaA SeZ0Iq WJe)-UO Ul JUSWISOAU|

S1S09 A}I011109|8 HUN JaygIy SNSIBA 904N0S Jomod ajqeyoledsip pue Jejnpojp

S}J0 apei) A3y

'Sanpisal |einynouge
pue sdoJo A3J1aua JO UOIISNQWIOD 0} BAIIBUIBYE S|CBIA WIS)-3UO| B Se Usas pue ‘weldoid 1810 piepuels ayl ysgnoiyl pageinoous Ajjeald oq p|noys segoiq wiel-up

"SUOISSIWS HHH JOMO| S| [|oM SE ‘[10S | JN}NJLIZ. JO S1WI| |BIUSWUOIIAUD
ay1 J0o) 10adsal Jareald sey 1eyy dunnsaniey anpisal pue guiddold A34aua |euonipesy 01 Aemyied aAieulale ue sapinoid os|e Aemyied uonsagip dlqoiaeue ay|

‘POpPaaU SI Ul 8J9YM BaJE UR Ul JUsWdO|aAap JILUOUO0IS PaINgLISIP se ||om se ‘1oddns a3e1joAn
pue uonelauag Jomod painguisip ‘duipiroid Ag suied 3uioiogulal Ajjeninw apiaoid 01 |ennuslod ayl sey se30iq wie-uo ‘92in0s A31auUs PaAlIap Je|0s 9|gemaual e sy

uoneigajul wia) Suoj pue ajeipawiw|

‘Alddns A31aus o11sawop
e sjuasaldal pue ‘sysi |eonijodoag Jo Juaplooe ‘A1inoas a|qidi3au sey A31aus segoig

‘Allj1gelal walsAs wisy

-3uo| sasealoul pue Aouspuadap yred aonpal sedolq 104 shkemyled A3iaus aidiinw ay | uonexdepy pue uon

1ioddns 93e110A plUF SI9140 pue paziieiuadap sl A3isuaolg -neoald ‘eouapnid

uawageuew A31aud |eloulnoid Ul 9y elS e siawle) smojje sedolg
"JUSWBA|OAUI JOP|OYdY IS 90Npal 10ja19y] pue 20URUJIBNOZ
‘segoiq Jo uondope 9|eas Jopim Juanaid suonelwl| “uawdojanap | onesoowap pue AljIA
plIg uoIssIWSUERI] palepuRW JUSWUISA0Z JUBLINY pue yoJeasal Mau Se ||om Se ‘quawlsaAul a1eAld Joj jenualod siayjo segoig -10 |B0180]009-|R100S

‘asuadxa pappe

SIY} 90UEB|EQISIUNOD ‘[BAINBU HHY BUIS] Se yons
‘Se801q JO SOIH|eUISIXS SAINSOd BY) 4OASMOH “SaI8
-0|0UL08} BUljRIBUSS [BUORUBAUOD UBY)} BNISUSdX® “auljadid seg [einjeu ayy 0y sueyleW apiacid os|e Aew segolg
2J0W S| SEB0Iq WIL-UO BIA PO}eIauss AHOL109|g
Jamod puim se

‘aImnoLige e SUoNELEA SBUBYD S1ewWID yons ‘salgiaua ajgemaual Jaylo yum suied 3uniyouaq Ajjeninw o) smojje Aljigeyoledsiq

awies ay) Jo Auew 0} SAIISUSS S| 91042431 pue

‘aJnynolge yum pajdnod Ajasolo si segoiq wie-uQ ‘uononpoud
Jomod ajqeyoiedsip Suipinoid 810)818U3 ‘PapPasu UsyYmM pash pue palols aq Ae fousrony3
*A)I[ne.|OA [aNny |ISSO) pue : o pue SSaUdAI109)
a3ueyo a1ew!|o Aq paroeduwl ag Aew yoiym ‘sanbiu *90usl|ISal pue Al|IqIxa|s -J3 1s0) ‘eoueu
-4o9] |einynolide |elisnpul uo paleolpald sl segolg | WalsAs duisealoul snyi ‘sasn pua ajdiinw pue skemyled A31aus ajdinw siayjo segolg -91UIB|A| ©24N0SaY

a3ed snoinraid wouy panuuod

105

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



"seg ||iypue| pue segoiq wiej-uo o} d1sem |edidiunw djuegio pue spijosolq uiAlddns snsiea syueld segolq a1sem |edidiunw 91UBSIO pue Spljosolq Paledipaq

S}J0 apei) A3y

“uaWIdojaAap JILIOUO0DS [BO0] puk SUljoAD 1UBLINU ‘Uoielauasd A31aus ‘uononpal
a1sem Jo suyauaq Sulolojulal Ajjeninw syl 01 anp ueld Alddns A31aus WI81-8U0| 8y] 01Ul pa1RISaIUl 80 PINOYS S81sem oluegio [edidoiunwi pue spijosoiq Jo uonsagip ay|

uoneigajul wia) Suoj pue ajelpawiw]

a3ueyd a1ew1|d 0] SANISUBSU|
¥su |eonijodosg 8|qisl8eN
1Joddns 93e110A plIF S19140 pue Pazije,iuadap sl A3isuaolg

uonexdepy pue uon
-neoald ‘@ouspnid

‘A3e1e1S JUBWBZRURW B1SEeM paladeliiinw e Jjo Jed aq Aew uonsaldiq
*10109S A310Us-01-91SEM 9] Ul 8s1idIa1ud a1eAld 1oy [enusiod 18ai8 Sl 849yl

"JusweBeuew ASIaus 118y Ul yels Jagie| e sanijediolunw SMojje uonsagip Jluegio pue spljosolg

20ouUBUIBA0S
o1 J00WBP pue AjIA
-19 |e2130]029-|B100S

*‘9skq 92IN0SaJ SWES 40}
a1adwod Aew segolq wiej-uQ

*Alddns o1uegIo panunuod
U0 JUS3UNUOJ S| 82JN0S3I Sk
‘g1sem JO uUonoNpal 824N0S
J0J 9AIUSOUI 8oNpal A\

a3ueyd a1ew||d 0] SAINISUBSUI ale a1sem |edldjunw d1UB3I0 pue Splosolg

"sjuawaJinbal uoISSIWSURI] SeoNpal Yolym ‘seale pajeindod Jeau paleoo| ag Aew syue|d asay |
*WB1SAS |B0130]009-|RI100S U} UIYUM AZIaud pue siuaiinu guljoAoal 4oy jenualod 1eals

*90Jn0sal paddeiun Ajpualing e juasaid aysem jediolunw dlUB3I0 pue Spljosolg

‘(HdO J0y) uonesauagd 1eay yum
pa|dnod pue (Alueinpow pasealoul 0} duipea|) so|eds Jo AlolieA e uo pawioyiad ag Aew uofelauagd A1011109|3

Aouaioiyq
pue SsausAl09)
-J31s0) ‘soueu

-9]UlB|A ©92IN0SAY

'suonessusg aimny guinies ueld
JUsWageurW d1sem paladenu e 0jul palelodiooul g Aew aysem pijos [edidiunw pue spijosolq Jo uonsesiq

"SpoaU [|IJpu.| 84NIN} 90NPAJ 01 PIE [|IM 81SeM PIjos [edidlunw pue spijosolq Jo uonsasgiq

Ainba
|euonelauagiaiu]

‘sa13ojouyoal A318ud a|qemausl
JBY10 Ul JUBWISBAUI 80Npad 10U [|IM 81sem |edidjunw 01UBgI0 pue spIjosolq 404 |elualod [eroulrnoid pajiwi| ayL

Ainb3
|jeuoneiauagenu|

"UOISIBAIP |[1}pue| Se10wold sa1sem oluegio Jo uonsssiq

"10npo.d s1Sem asIMIBLI0 Ue 0] anjeA Sapiroid se1sem d1uegio pue spljosolq Jo uonsssiq

Aunyoddp pue Ao
-UaIdI}NS POOYIIBAIT

*]10S Ul SyuswaAosduwl
1usWageuew uaLINU 01 pea| SNyl pue ‘s1azi|ia) se pasn aq Aew soluegio |edidlunw pue spljosolq paleal)

"S||1IJpUE| WOJ} SUOISSILIS auBY1aW S30NpaJ Ui Ul YoIym ‘sjjiipue] Jo uipeo| o1uegio saonpay

A1u3a1u1 woisAs
|e2130]009-0100S

sagejueApesiq

sagejueApy

CITETTE)

a)sem pijos jediolunwi 91uegio pue spijosolq Jo uolsagip :As19uaolg 91" Y

University of Waterloo | York University

106



"UOISIBAID 91SEM pUEB UOIIONPaJ 99iN0S J0) S1I0JS pasealoul snsion seg |jiipue| aininy Jo uswdojansq

S}J0 apei) A3y

pinoys sue|d AZJaus wis-3uoT "uejd AZI8us WISI-1I0YS aY1 01Ul AJUO PapN|dUl 8¢ 81042481 P|NOYS pue 82In0s AZIaus a|gemaual-uou e Ajjeapl si ses ||1jpue

"uonoNpaJ suoissiwe HHY pue ‘uoddns 88L10A QUaLIdojoASP O1LIOU0DS [B20] ‘A1I01109]8 1S00-MO| BUIpN|oUl ‘S)ijouaq Suldiojulal Ajjeninw sapiroid seg [jiipue]

"sjuswialinbal Suliipue| 84NN} 80NPaJ 0 SB 0S ‘UOISIBAIP pue SuljoAda) 81sem 98LeIN0oud

uoneigajul wis) Suo| pue ajeIpawiw|

sl |eonijodoagd o|qi3i8aN
uoneldepy pue uon

"110ddns 93e1|0A PlIF S19410 pue Pazi|el1us2sp si ses (|ipue -neoald ‘eouspnid

90UBUISA0S
o1eJo0Wap pue AljIA
-10 |B2130]009-|B100S

"A319Ud 9|qe|IeA. JO WIO) 1SO

*92JN0S3J dUI) pue paliwi] -deayd ay1 240J249Y1 SI pue 109 A31ous aAnegau e sey ses ||Ijpue] Aousioly3

pue SSaUdAI109)

Bulj|ijpue| panuiIuod 93eIN0JdUD ‘syuswalinbal uoissiwsues -J3 1509 ‘ooueu

AgaJayl pue ‘e1sem JO UoIloNpal 92JN0S J0) SAIUSIUI @oNpal AR\ S90NpaJ Yalym ‘seale pale|ndod Jjeau pa1eoo| ag Aew siueld asay | -91ule|\ 92IN0SaYy
Ainba

'90IN0S2J 9|geMBUI-UOU A||eapI ue uo aduapuadap saleniu| |euoneiauagiaiu|
*S9130|0UYy03) A318Ud B|gEMBUSI 1810 Ul JUsW Ainb3

-1S9AUI 92Npal 10U ||IM Sed |iipue| Jo) [enualod |erouinocid paywi 8yl |euonesauagenu]

‘s|[1I4pUB| W04} UOISIBAIP O1URSI0 Ja)op Aew Ssegd ||IjpueT]

‘paywi| st Alddns A31aua
ay1 se 3ulj9A0 1SN pue wooq asned Aew sed ||1jpue| uo aduspuadaq

1onpoud AiunyuoddQ pue Ao
91SeM [NjWIBY 9SIMIBYI0 UB 01 anjeA sapinoid [|Iipue| JO UONSNQWI0) | -USIdILINS POOYII9AIT

'S||IJpue| UBLIND JO |enualod Fulwiem Agajul wasAs
|eqo|3 ulonpal AgaJayi ‘s||Ijpue| WoJ) SUOISSIWS sueyloWw Saonpay |e2130]009-0100S
sagejueapesiq sagejueApy eLIB3ID

seg ||ypue| :A31aud01g JT°CY

107

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



aSed 1xau panuiuoo

Juswdoljanap
21LIOU029 Japuly Aew siy) pue ‘ymy 1ad 1500 y3iy e sey Ad J1e|0S

"sloyJom Aiojoe) 01 sysii [euonednooo Suisod ssouels
-gns 2IX01 JO Suljpuey aAJ0AUI ABW S||99 Ad 42|0S JO SulnioelnueA|

(¢,wapu09) *Auewuay AenonJed
‘slainjoejnuew ueadoin3 Sunsixa woly uonnedwod Aq pasapuly
2q pinom Ansnpui Ad Jejos (oLieiuQ J0) ueipeue) e Jo yuswdojanag

"uoljeinies payoeal 1eyiew

3y 21048Q SIeak AuBW 8Q PINOM 1 “IaAGMOH “1UusWdOjaAap [e1SNpUl
1SNQ pue wooq e 1o} |enualod syl sAey Aew pue uone|jeisul pue
UOI1ONJISUOD 01 pPayul| A||e1auag Si Ad 1ejos 0] palejal JuswAojdwl

*uolelauagd payngLIISIp JO WJo) B S 1l se
“uawdojaAap J1WOU0I8 AlUNWWOI Jo) |ennuaod 18243 sey Ad 1e|0S

‘sajdwexa awd
9JE 01U0JO| pUB 00[IBYBA JO SBIUSIBAIUN BYL YdIUMm Jo ‘A30j0uyda)
Ad J1e|0S 01Ul JusWdo|oAap pue Yyaieasal 1o} [enualod e s| alayl

“Jusw
-dojansp 21WIOU029 0] PE3| URD S9N} [ISSO} U0 aouspuadap Suionpay

‘Agels ao1d ureyuiew sdjay yoiym ‘Alddns AjunuoddQ pue Ao
A1911108]9 JO UOI1BIIISISAIP BU) Ul SpIe Ad Je|0S JO uoidope ay] | -USIdI3INS POoy|aAl]

noedwi
|e2130]020 pPa1eIdoSSe 8yl pue ‘A3ojouydal 93eI01S JO WO SWOS
saJinbaJ peo| 81eIpawIS1ul pUB peOojaSeq 01 81NQ1IIU0D 01 Ad JB|0S 104

S9SN puk| pan|eA Jaylo Yyim a1adwod Aew Yydiym ‘swiiey Jejos Joy
onewsjqoud Ajjeioadsa si siyl “indino Jjomod uaAIg e 1o} palinbal s
eaJe pue| Jo1eal3 1eyl sueaw yoiym ‘A30/0uyoal asnpip e si Ad J1ejos

'Soge1I0ys |eualew 01 10algns aJe pue ‘1oedwl a1sem weals
-Umop pue weassdn aaey 1eyl (wniusjas “3:9) salsadoid 21X01 Yyum
S1uULUO0dWO0d 9|geMBUBI-UOU YUIM }|INQ I SWaISAS Ad JB|0S dW0S

*S9130|0Uyoa] A310Ud
9]0emaual Jay10 ueyl SUoISSIWe HHY 8]94o0a)l| Jaydly aaey Aew Ad
Jejos ‘@910yo |eudiew pue suondwnsse A3ojouyoal uo Suipuadaq

'syoedwl |B2130]009-0100S PalRIdOSSe 19yl pue
‘(Au1o109]8 paJl) |eod pariodul Jo 19H)S “89) saigojouyoal Sujead
Aouaio1ye moj/1oedwi y3iy aoejdal o1 |enualod 3uois e sey Ad 1e|0S

‘N
18]0S Y1IM pa1einosse aydosisered [21UsWUOIIAUS JO ¥SI OU SI aJay ]

*soIgojouyoal
uonesauad A3Jaua ul 1samo| Suowe suoissiwa XgN pue Cos aj9Aday

“3U1J00J »oe|q 01 paJedw o9 10940 pue|sl 1eay ueqin aonpal djay Aew
Ad J1e|0s ‘sj004 UO pade|d uaym ‘@iowiayringd asn pue| Jos 912dwod
10U S90p YaIym ‘sjoos uo padeld ulaq Joy [enualod 1ea.g sey Jejos

"SY{SI pue s1oedwl 81940 [any) 01 108gNs 10U SI
pue ‘s|any [ISSo) Uo souapuadap jeuonesado ou 01 3|11 Sey Ad 12|0S

"SUOISSIWS HHY) 8]9A03)1] MO
‘uoneJssuagd Suunp pases|as sjuein|jod JO SUOISSIWS ON

A1i8e1ul waisAs
*90JN0S3J 9|qeMaual palWijun ue si A31aus Jejos |e2180]029-0100S

sagejueApesiq

sagejueapy euaI)

ajejjorojoyd Jejos 8T'EY

University of Waterloo | York University

108



a8ed 1xou panunuod

'sa180j0uyo9]
A319Ud Jay10 01 pasedwod Mo| SI ADUBIDILJS UOISIBAUOD Ad Je|0S

'solgIoud
3|gLeMaual JaY10 JO asuadxa ay) 1e aq Aewl Ad Je|0S Ul JUSWISaAU|

*9]0J Suiyead e ul 1daoxe ‘saIfojouyoal
Zunesausasd JoYyl10 Yum aAnIaduwod Aj|eoIluouods 10U SI Ad J1.|0S

*aoueuaUlew gulo3uo a1l aJinbal osje Aay] ‘suied uinow ou
ulelu09 By} Se ‘sumopyealq [BOIUBYIDW MB) J8}INS SWBISAS Ad 1B|0S

"SSOUBAIN09)J0
1S09 JO SUOI1B|NO|.D J1IsI|eal 10} SuIMOo||e SNy} ‘AlIoL088 Jo aoud
anJy ay1 Sunoajjas ul saigojouyoal Jaylo 01 Jouadns si Ad JejoS

oegAed A31ous ou 9ARY UYOIYM JBIJONU pue S|any [ISS0) 01 a|qelaaid
|11S SI U “4onamoy ‘Buo| aunb si Ad Je|0s Jo poliad yoegAed A31ous ay L

‘pLg uoissiwsuel
3yl UOo ule1s 8uionpal “4a1uad peo| sy} Jeau paledo| aq Aew Ad Je|oS

"90JN0S3J PBYIWIUN UB UO paseq AB0|0uyd8]) UOISIBAUOD ASiaua ue
sjuasaidal Ad 1Bj0S SNyl pue ‘paIsneyxa aq JaAau ||Im AZ1aus 1ejos

‘suoneywl| 'syue|d Supjead sed |einjeu o) pasu syl
9S9U] d1eIAd||e 01 UIMIOM S| YDIeasSal MaU JOAOMOH °S824n0sal | 3uionpal ‘uiAeys yead Jauwwns 10} pash aq 01 |eiualod sey Ad Je|0S
(204808 SBWINBWOS puR) PaIWI| U0 Spuadap UONONIISUOD Ad JBj0S Aousionya
Jawwns pue SSOUBAND9}T
"1010B) Al1oeded mo| e 1e saielado ‘puiy dwos | ayl ul A31aus aiow Sa1elaual Ad JB|0S pue 4sa1uim syl ul A31aus aiow 1S0) ‘eoueudlUIRN
10 93eJ01S YUM pajdnod ssajun pue ‘quaniwiaiul s A319us Jejos solelouagd puim 1eyl ul Jamod puim yum Aiejuawa|dwod si Ad JejoS 92JN0SdYy
"Ysl [eonijodoag saonpas Ad J4ejos Jo uondopy
'suied |e1o0s wJa)-3Uo| 01 pea| ued ydiym ‘aousp
-uadapul A31auUs UMO J19Y] dOJoASP 01 SBIIUNWWOD SMO||e Ad Je|0S
"24n1ny A1014109|9 014109dS B 01Ul Suonelauag
21N1NJ 30| 10U S0P 210JaJ9Y] pue Quapuadap yied jou si Ad Jej0S
‘suoliesausag aininy
uo pade|d usping ay} Jo swos ZulAowal sny} ‘sioyesauag Jemod Ainba
|[ony 1SS0} 01 pasedwod SUOISSIWS HHY) 9]0A28)1| S9INPaJ Ad 1B|0S |euonelausgialul
*Sa1ISNpuUl pue ‘saljiuey) Ja100d usping Alresun
Aew yarym ‘A110111999 Jo 9o1d ay) asealoul Aewl Ad Jejos Jo uondopy
*(]eod se yons) uoneiousg
‘sa1dojouyoa) A319uUd |euonipes [EUOIIUSAUOD AQ pasned ulens a1ed yieay aignd ayl Suionpal pue
JoJ saniunuoddo JuawAojdwa arowal Aew Ad Je|os Jo uondopy ‘spooyl|aAl] [eoo] Suiroidwl ‘seale uegingns pue ueqan ul Aljenb Jie
sonoidwi uonesauad Jomod Sunp SUOISSIWS JIB Ul Uoieulwid ayl
‘Sawloy awooul Jaddn pue a|ppiw Ainb3
01U0 uaping aye1dn ayy sade|d Ad Je|0S 40 1500 oiidn Y31y 8yl | "SoIMuUNWWOod [eini 0} UOIIN|0S AZIaUd pazi|elluadap e S1a)0 Ad J1e|0S |euollesauageliu]
sagejueapesiq sagejueApy euaNIy

a3ed snoinraid wouy panuuod

109

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



aSed 1xau panuiuoo

‘uondope
aAlp 01 1oddns Aoijod aiinbal Je|os Jo S1509 |ended ygiy ayl

‘uolnelsjijosd suodeam JO ¥SL OuU
sey pue ‘sysu A11undas pue |eanjodoag ou Yum paleloosse si Ad 1ejos

‘N
12]0S YUM pale1oosse aydol1seieo |eJUSWUOIIAUS JO ¥SII OU S| 8Jay]

*90UdI|ISa) WaISAS 01 81NQLIIU0D pue ‘Jomod
a|geyoledsip apiroid ued Ad Jejos ‘A30jouyosy a3el0ls e yum pajdnod

Aloedeo peojaseq
1UDI1|I1Sal 9pIA0Id UBD Ad JB|0S ‘A30|0UyD8]) 88RI01S YJIM UOIBUIqUIOD U|

*Souljowl} UOI}ONIISUOD
pue |eaoidde ‘Guiuueld 1oys sey pue ‘wuapuadap yied 10u SI Ad J1e|0S

‘palinbal se pappe aq ued Aloeded 8100181 pue Jejnpow si Ad Jejos

‘paonpal
Jayuiny aq ueo Aljigeriea quawioldap [eolydesdoa8 yum pajdno) Al
-llgeljas walsAs Suiroidwi sny ‘paisesalo) Algeljal a1inb aq ueo Jejog

uoneldepy pue uon
-nedald ‘eouspnid

'S9sse|o Jaddn pue a|ppiw 2yl 01
1USWAA|OAUL JBP|OYSY IS |BNPIAIPUL HWI| S||99 Ad 48]0S 10 S1S00 Y3IH

‘uonelausg
A319Ud YlIM PBAJOAUI W02 01 Allunlioddo syl sisumoawoy
|[enpiAlpul smojje ‘wesdold 48140 piepuelS ayl YIM pauiquiod ‘Ad Jejos

"90UBUISA0Z |RO0| Jo1eaJd Jo) BuiMol|e ‘@ouapuadapul
£3JoUd 9ABIYOE 0] SBIIUNWWOD 310WaJ SMO||e Ad JB|0S

‘A3Joud

JB|0S PUOASQ PUBIXd 1BYL SaNjeA AIUNWWOD 9|geulrIsnS J91so) sdjay
SIYl “(M3IYD pue 3SIM a1dwexa J04) oLeluQ Ul Apeadje uass uasq
sey Siyl pue Quawagedus aAleladood o) palns [|om SI Ad J1B|0S

"askeq Jap|oyayeIs oY) spuedxe sny) pue ‘uonelouss
AS18us Ul 11ed 8y e 01 SIBUMOBWIOY SMO||e Ad J2|0S 3|eds-||ewS

"gouapuadapul A31aus J91eaJs JUBWUISA0S [e1ouIA0Id
a1 smoj|e A3J1aua a|gemaual padinos A||eoo) Jo uondope ay|

90UBUISA0S
J11RI00WBP pue AljIA
-10 |B2130]009-|B100S

sagejueapesiq

sagejueApy

CITETE)

a3ed snojnaid wo.y panuiuod

University of Waterloo | York University

110



Jomod peojaseq apiroid 01 A)ljige paonpal snsian Aouspuadap yied moT

*S1S00 JIUN Pasealoul SNSIBA $8130]0uyda] J8Yl0 pue a3el0l1s Yum a1dnod 0} |ernualod

"AOUBNIWIBIUI SNSIOA pUBWISP JB3U P1RI0| 924N0SaJ PaINgLAsIq

'syoedwi ulUOISSIWIWO2aP pue Zulinjoeinuew Jaygdiy SNSIOA uoneiaudgd Jo julod 1e A31oud 9244 UOISSIWS AjjenlliA

‘UMY pue MIA J1ad 1509 1un Y81y snsian A3ojouyoay 10edwi-mo| “ejnpow AlysiH

S}J0 apei) A3y

ooulnoid ay1 Jo duiuueld A319us W) 3UO| BYL 01Ul PaleIZalul 8q pPINOYS 1.yl suled uldiolulal
Alleninw JO 18S e 9pIA0Jd JUSWBA|OAUL JBP|OYaY ]S 404 |eiualod agie| pue ‘Ysu mo| ‘1oeduwl [BIJUBWUOIIAUS MO| SH YIIM pauiquiod ‘A31aua Je|os Jo Ajlddns ayuijul syl

‘'sjuswalinbal peojaseq 0} 81NqLIIUOD 0S|e Aew Ad JBj0S uayl ‘A30jouyoal 93el01S YUM Ad Jej0os ululquiod Ag ‘alowiayling "ulelis pug uoissiwsues
aonpaJ pue ‘Guipeo] yead 108w djay |IM 1eYl 82IN0S AZIous a|jgemausl pazijesiuadap e sapiroid 11 se ‘wesdoid Jai0 piepuels ayl BIA padeinodus aq pInoys Ad 1e|0S

uonei3ajul wia) Suoj pue ajelpawiw]

a3ed snoinraid wouy panuuod

111

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



aSed 1xau panuiuoo

"pPapasu uaym
uononpal JaAllep 01 INAD 1o Aljige syl Suipaegal Auienaoun

"SJUBWISaAUI INQD Juswa|dwi 0}
papaau |e1deo 01 SS90 Yor| A_W SISWNSUOD SWO0IU| JOMOT]

.‘8uisnoy Ayyjeay,, Jo} syoedwi aanisod sey siy |
"S1UBWISaAUL QD BIA Alljenb Suisnoy [|eJaA0 Ul SluawiaAoidwi J0) [BIUS10d

J1ovdew ayy swes, 01 Aljige J1ayl saonpal
pue ‘sioleiauag pa1oa|as Jo Jomod 19yiew, Pa|jed-0s ayl sa1esniw NQD

"sysl
jeonijodoag pue 19yiew paie|als A30]0Uyda8]) UOIIRIBUSS pue |an) SPIoAR NAD

‘suondo
Alddns aaisuadxe aiow Suloe|dsip Agq soolid A11014109]9 pue S1S00 Wo1SAS
[|_J9A0 S90Npal SIY| ‘|enualod NQD SA1108L8 1S00 SAISUSIXS Ue Sey oleluQ

"aW Jan0 931aws 1.yl sa8ueyd 1SL03.0) Peo|
yolew o) umop Jo dn padwies ag 0] ) MOJ|E YdIym SJUSWaIoUl [|eWS Ul SaWo)

"JOABMOY ‘PB1Sa1U09

[INS @Je siequinu asay] “AZojouyoal ulrelsausag Aue Jo sailjige ay) puokaq
||I9M {pal1seAul siejjop uol|jiw Jad JuswAojdwa JO sieak uosiad GE JOA0 S81eald
IN@D ‘suondo Alddns ueyy aAisuaiul JUsWAo|dwa aio0w aJe suondo NQD

"olRQ Ul
Jnoge| pajiys ysiy 98einoous ‘sis1oW 1ewsS se yons ‘sainsesw |Ng) awos

"paseq A|jeoo| 8q 03 pusl sqof NAD

‘uonesojal 9akojdwa wnwiulw ajinbal
pue ‘dunse|-3uo| ‘peolq Ajjeuoigdai aJe saniunyioddo JuswAojdwa NAD

‘Wao Aunuoddo
1uawWwa|dwi 01 ARUBUISIP B S818340 SIYl pue ‘@8esn Jemod uo "Wo1sAs A11014109]9 pue Aoualdijng
paseq anuaAal uJes saluedwod uonNgquIsIp A110110919 |20 | 40 Aljigeljal seaosdwi ‘esuodsal puewap pue uonelauagd-jas guipnioul ‘iNdd POOYI[aAIT
‘'suoneoljdwi asn pue| Jo syoedwl [B2130]008 wiealisdn ou AjjleniiA sey INAD
‘AinoJaw '$921nosal Alddns Jo uonnqgLasip
uIeIuo9 sgng 1ygi| 1usasalony) ‘ojdwexs 104 Swealls 91sem pue uoISSIWSURA YIIM paleloosse syoedwl 9yl Sa1euUlw|d J0/pue S9onpay
a3euew 01 1|NJILIP UILLIS) JO JUNOWE Y] 8SeaJoul Ae|
‘Alddns Jjemod yead yum aseod ayy
‘Swieal]s 91sem ainiewsald Jo/pue Alje1oadsa si siy] 'sa24nosal Ajlddns a1esado pue 10nJ41SuU0d 01 paau gulonpal Aga1ul walsAs
|euonippe a1elauad Aew JoAouiny ¥001s |elded palela|addy Aq s1oedwi yyjeay pue walsAs |Bo130|009-0100S S1BUIWIS J0/puk S9INpay |e2130]009-0100S
sagejueapesiqg sagejueApy ela)

University of Waterloo | York University

Juawageuew puewap pue uojeA1asuo) g sy

112



a8ed 1xau panunuod

"Jauuew
Jayioue ul uondwnsuod 8sealdul Ul pash aq Aew sainseaw
INQD Wou) paAes Asuowl ayl Agaiaym 1081J0 punogal JO ysiy

‘pUBLWISP ||BISA0 90NPaJ 10U SB0P asuodsal puewag

*S910UBI01JOUI OAIJORO0IID] SO1L8I0 UDIYM “UOA0 SI 8]0K09)l|
1181 a10y8q paoejdal ale ssouerjdde pue swa)sAs swos

'suondo A|ddns 01 aAle|a OLIBIUQ Ul 9A1309118-1S09 SBILAILOR AQD dAISUaIXT

“ujeW-UOISIOaP JO SUOZIIOY WIB11I0YS 8yl pue
‘asnjonaiselul Alddns Jo AlIAe3U0| Usamiaq 19113U0D ay} PIoAR sainseaw INQD

*S1S00 WIBLSAS [|eJano Bulonpal Agalayl ‘ednioniiseljul uonRngquisip pue
uolssiwsuely ‘Ailddns mau Ul JUBWISAAUI 10} PadU 8yl 8anpal sainseaw NQ)D

‘Aouspuadap yied saonpal pue ‘Aloeded aandepe pue aoualjisal
S9SBaJIOUI YOIyMm ‘uolysey Jeinpow e ul paljdde aq ued Aoualolye A31eu3

'suolelauagd aininy 10 9Seq 99IN0SaJ BU} UlejUIEW SBINSEeaW UOIIBAISSUO)

Aousioiyq

pue ssausAl0ay]
1S0) ‘@oueuduIR
90JN0SBY

‘pazi|eal
10U |enualod INAD pauued i jerioys Alddns aininy JO YSiy

‘'suonelauagd aininy jo Aouspuadap yled saziwiuiw NQD

"SUOI1RIBUDS 81NIN} J0) BSE(
90JN0S8J J83Ie| B suleluI_W YDIYM ‘9Sn 82Jn0SaJ saonpal Ajs1ewinin NdD

'SysIJ |eonljodoad pue 1oxiew paiejal [an) 01 AlljIgeJau|nA saonpal
‘AlIOU029 81 JO SSauaAnladwod pue AIARONPoJd WIS)-3U0| Sasealou|

*$9]0A0 1SN pue wooq 0} pasoddo se quawAojdwa wis)-8uo| sere|nWins INAD

‘uolIssiwsuel] pue uoneiauss
YUM Pa1RIDOSSE S3111|EUIS1IXS |BIUSWIUOIIAUS WIS)-8U0| 9oNnpal sainseaw NQD

Anba
|euoineiauagialu]

"JaWNSU0D
28BJIBAR BU)) J0J BAI109}19-1S00 SI 11 JI USAS “4aWINSU0D o1j108ds
B 10} 9A1109}J9-1500 8¢ 10U Aew AZojouyos) uaIdle AZIaus uy

'speo|
£1euUo0I810SIp JaMO| 9ARY A3y SB ‘SISWNSU0D 3|gRISUINA
uaping Aprejun Aew ‘sagieyd asn-jo-awil pue ‘guiiys peo

‘uoneuswaldwi NGD
Fuinaiyoe Jo ajqeded Ajjenba aJe siasn |je Jou se ‘jenualod
INQD 9zljeal 01 papasu aq Aewl aseq a1el eIA guloueul) dWOS

"ALIOU029 Y] Jo Aoualolyle pue AlAoNpold ||2ISA0 sasealoul INAD

"90uIA0Jd DY} SS0IOB SHJOUSQ By} JO UonRNgUISIp [enba
aJow e JoJ uimo||e sny) ‘A|jeoo| JuswAioljdwa urelulew uajo sainsesw NJD

Ainb3
|euoneiauagenu)

sagejueapesiq

sagejueApy

euaI9

a3ed snoinraid wouy panuuod

113

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



aged 1xau panunuod

SYsl
|jeanijod pue suiys Aoijod 03 aARISuss aJe sweigoid NAD

‘pazijeal
10U |enuslod NQD pauueld 4 |jesioys Alddns aininy JO ¥siy

"suoiolpaid jsule8e pessesse aq 1SNW asuodsal
WI9)-8U0| pue “JojuoW 01 }noIIp SI douewsopad NQD

"uleulew 01 1 naiip uoneldepe weigosd NQD SoYeW SIy)
pue ‘sainseaw |NQD 404 Ailioyine Suiulanog a|8uls ou Si aJay ]

‘suondo Ajlddns yum pojeloosse sysil
A114n28s pue uaplooe ‘|eonljodoagd ‘O1louU0Ia SPIoAR 10/pue saleulwlo INAD

‘Aljne|on pue asealoul 9o1d A319ud 01 AljIqRIBUINA SBoNpPal SIYL "Sd|ge
-MaualJ-uou AjienonJed ‘sadinos A3iaua Atewiid uo puewap sadonpal NQD

*SSOUPS108UU0D-ISA0 SPIOAR pUE SWBISAS JUel|91-J|aS J0AR) SaInseaW NdD

"g1e|ngal
-J|9S WalsAs |eol109|9 8yl djay Aew (Sia1ow 1ewsS se yons) sainseaw NQD

‘Aouspuadap
yred Buionpal pue Aoeded aandepe guisealoul Agalayl ‘uolysey Jejnpowl
pue a|qea|eods e ul paljdde aq Aew sainseaw \QD ‘OA0QEe pauoiusW sy

*90UBl|ISal pue Alljigel|al WalsAs sesealoul INAD

uonexdepy pue uon
-nedald ‘@ouspnid

*s1090(0id
guneloauad |euded y3iy oy pasedwod poddns Aiisnpul syoe|
INAD ‘SHjBuaqg d1WOU0I9 JO dinjeu Paingusip ayl 01 ang

"$919110d pue SalIAnoe
INAD 401 1ulod [BO0) [2UOININSUI 9AI0SLJS UR SYO.| OLIBIUQ

‘(Jamod Jesjonu ajdwexs 10j)) saIg0jouyoa)
A318ud JBY10 AuBW UBYY JUBIBLIP OU SI SIY} JOASMOY
‘uonejuswsaldwi oy 8dueUIBA0Z aAlOe0Id salinbal NQD

"S90UBJ9)81d J0/PUB SaN|BA UO PISE] SUOISIOap pue
S301040 8yew 01 Way)l SMoj|e Siy] "sligey uondwnsuoo pue saseyaind J1ayl
ysnoayy Suijew uoisioap ul a1edionied 01 S|eNPIAIpUI MOJ|E SaINseaw NJD

‘puewap 2oNpaJ 01 SWUSIUBYIDW |BID0S puk 19yiew
1O 9Sn pajei3alul alow e se [|om se ‘AlljIqisuodsal 9A1109]109 saziseydwa NQD

*SOAIRI1IUI 90UBUJIDA0Z |BOO| 9SBaIOUl YIIYM ||e ‘Sajnd
padojanap A|jea0] pue ‘uoneiuswuadxe ‘Guiuies| aziseydwas sainseaw NQD

“uswoge3dus Jap|oysayels pasealoul Yim uayo
‘suswanosduwl jeulalul ¥aas 0} Allunuoddo ayl SeiRIuNwWwod smojie INAD

‘ugisap anndepe sageinoous NAD

‘uoneluswadwi
pue ugdIsep NJD Ul JUBWISaAUl d1eALid Jo) saiiunlioddo Auew ale a1y

‘wia1sAs A3J1aus oy ul Juswadegus ageinoous
pue ‘,uoieAIasuod Jo ainyno, e uip|ing O] |RIIUSSSS aJe sainseaul QD

290URUISA0S
ol1eJo0oWwap pue AljIA
-19 |20180]009-|2I100S

sagejueapesiq

sagejueApy

eLaI9

a3ed snojnaid wouy panujuod

University of Waterloo | York University

114



"JUSWISA|OAUI |EIUSWUISA0S 9AI0L0.d 10} POaU PaSEaIdUl SNSIOA SUOIIN|0S AZIaUd Paseq AUNWWOoD uo siseydws pasealou|

*SSOUBAINDBYS weldold Jo Auieliaoun snsiaA Alloeded aAndepe ‘AlljiIgel|al ‘9oual|isal
Wa1sAs pasealoul pue (|eanijodoad “quaplode ‘A114nJas ‘OILoU09d ‘|BIUSLIUOIIAUD) SYSII pue s1oedwl pa1eIioosSe pue sjuswalinbal A31aud aininy paonpal o) [enua1od

S}J0 apei) A3y

'sa13ojouyoa]
Suneiauad Jay10 UBY] USSP OU SI SIY1 PUB 110}J9 1USWUISA08 aAnor0Id pue paliaduod e salinbal ‘Wis)-3Uo| pue Wisl-ieau Yloq ‘sainsesw |AJ) JO uoneigaul

"INQD 10 SSBUBAN0S)J9-1S00 a1 aAoidwl
[1IIm Alpnejon pue aoud Addns A31aua ul sasealoul aininy paoadxa eyl Suipuelsiapun ay) YliM ‘Mou Jo) pauue|d ag pjnoys sainseaw \g) JO Uonesgaiul wisl-suo

"SSOUBAII08LJO 150D 10} Pasu oY) Sunloadsal [|11S 9[IUM ‘S|ge|IeA. 1USIXe WNWIXeW ay] 0] 9pewl ag PINoYs sainseaw A9 JO UoNeISalul Wis)-leau pue alelpawiw|

'saI3ojouyoal uon
-BJoUS3 |_UOIUBAUOD JBAO0 Aliolid [Ny UBAIZ 8Q pINOYS sainseaw |AJD ‘Y00Ino Aljigeuleisns aAnisod e AQ paping pue ‘SaAnoalgo [e1a1SIuiW 3yl YUm 2ouepliodde u|

uonei3ajul wia) Suoj pue ajeipawiw|

a3ed snoinraid wouy panuuod

115

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



aSed 1xau panuiuoo

‘susened asn
pue| [euonipel] suoneN 1414 1qlyul Aew sagdessed Aem-J0-1ysii pue saul| UoIssiwsuel]

‘A11Snpul WSLINOY Jopuly Aew saul| uoissiwsuel|

‘sogessed
Aem-10-1yS1 0 UoNONISUO0D AQ pan|eAsp J0 pagewep ag Aew spue| [ein1noLgy

"S9IIUNWIWOD UJSYLIOU J0 810Wal 10y 9ARIgiyold ag Aew Ss1s00 aul| UoissIwsSueR |

*A11014109|9
40 1S00 1UN 8y} 8sealoul Aew sapesddn aul| uoIssiWSuUel) 10} palinbal 1500 |eude)

*$8]0A0 21LIOUODD ISNQ pue
Wwo0q YlIM PaleIoosse Ualjo Uo1on1suod Aem-jo-1ysil pue sspeiddn aul| uoissiwsues|

‘peasul
so|30j0uy29a] ullelauag 1Ua4ind UlIOAR) ‘SB130|0UYD) B|qemaual JO Juawdoljorap
10} saniunuoddo 10edwi Aew |013U09 Ayioeded uoissiwsuel) pue ugisap plY

"uoneonps pue

Buiuiesy a1eudoidde oy Alunyioddo ay) siequuiaw AlunuoddQ
Alunwiwod [e20] apiroid Aew UOIONIISUOD pue Aoualdipng
Kem-30-1ygu pue sapesddn aui| uoissiwsuel] POOYI[aAIT

‘uonouny |e130]099 10edwi Yyolym ‘sainielodwal Jo}em pasealoul 0} pes|
Aew uo1ONIISUOD pue sdueUdUIEW Aem-Jo-1yS Sulnp uonelagan uenedl Jo |eAOWaY

*Wd)SAS |eo130]04pAY sagewep UuooNIISUOD Aem-10-1ygi 404 palinbal Alauiyoew AneaH

*al| |eusalial pue onenbe gunoedwi Agaiayl ‘uoneulueluod
|l0S pue Jalem asned sagessed Aem-10-1ygL JO aouRUBUIRW By} 3ulINp Pash SapIoIgIaH

‘Aujigelsul adojs Jo asneo e pue
‘all} 158.0] 0 ¥SII 8y aseaJou] segessed Aem-10-1yS1l JO UOIONIISUOD PUB 30UBUSIUIBIA

"Jayj0Ue JOAO0 (924N0S AZIoud

‘uoneuswgel) 1eligey asned sa1nNos SSadoe pue 10) 81n0J Aem-10-1y31 8uo FulIoAR) AQ SUOISSIWD Augaiul woisAs
sogessed Aem-10-1ygL pue ‘uone1salojep salinbal sagessed Aem 40O Y3 JO UOIRONIISUO) HHH douadN|LUI AjJ0aJIpul ued UISap pLL |e2180]008-0100S
sagejueapesiq sagejueApy eUaNID

uoissiwsuel] 0z'sy

University of Waterloo | York University

116



o8ed 1xou panuiuod

"UOIIOUNY WSISAS099 94NNy 1oedwi Aew 8ouBUSUIEW PUE UOIONIISUOD aul| UOISSIWSU.L]

*asn A31aud asealoul AlQuanbasuod pue ‘Aouaidl)e WaISAS aonpal ‘Sso|
K318Ud 9SEalIoU| SBU| UOISSIWSURI} 90UBISIP-3U0] JUBNDASUOD pue Uollez||esiuad plL

AOUBI01118 WB1SAS 9onpal pue
SjusWalinbal uodONJISUOD pue ddukUdUIRW BSeaIoUl Aew AYIxa|dwod plIg pasealdu|

"aoueuaUIEW
904n0saJ Suiroidwl AgaJiay) ‘UoIBAIBSUOD
a3einoous Aew udisap plg areldoiddy

'S904N0S AZIoud 9|gemaual
alow a3elnodus Aew ugisap Aem-jo-1ysu puy

Aousio1yiq

pue SsausAIl0aL]
1S0) ‘@oueualuIe\
92IN0SaY

"uonouNy Wa1sAs0os aininy 1oedwi ABW 90UBUSIUIRW PUB UOIONJISUOD aul| UoISSIWSURL]

‘syoedwl
A1191J109]2 paonpul a1ewWi|o Ja1eald 01 suonelauad aininy 109lgns Aew UoeZI|_IIUSD PLID

'saonoeld |euonipes) suoneN
1S414 U0 s1oedwi WJ8)-8Uo| 9A_Y AW UONONIISUOD pue Suluueld aull uoissiwsuel|

"sa180jo0uyos) AZ18Ud B|0emMaual Jano Jamod Jesjonu Buljgeus se yons (s1094)0
|20180]009-0100S WIB)-3U0| JO asneo 10aJipul ue si Suiuue|d pue uswageuew ply

"suoneIBUSd 84NNy 40} A)OLI1O8IS JO 1S00 BY] 8Se8IOUl
Aew ||e sepei3dn pue ‘SIoplI0D ‘SUOIIEIS UOISSILUSURI MBU UlIM P31RID0SSE S1S0))

"WIB1SAS UOISSIWSURI] 8] 0] P SOSSaIIS puk Sy sl a1 88euew A|oAiloaLe
01 Auoeded suonelausd ainng 10edwi Aew UoNeZI|BUSD JO 83189p pue Alixa|dwod pLY

‘suonelsauag aininy1oedwi Aiejun Aew yoiym ‘“Aouspuadap yied a1eald Aew ugisap puy

"JUsWdO[aAapP 2IWIOU0I3 [BD0] 84NN} 9|qeuUS Aew
ugisep pLg aininy Jo Alie|npow Jo 8ai8ap ayL

Ainba
|euonelsusgionu|

'S92IN0SsaJ AZI8uUd 8|qemaual suoiep 1S4 Jo uswdojaAap ayl Japuly Aew ugisap plio
"SOIIUNWWOD 910WaJ 92IAI9S 10U Aew 1o Aew ugisap pLL

*alaymasi|o pakolua
aq A1y| 1M suled ayl ajiym (A30jo0uyoa) Funelauagd ayl JO 1509 10aJ1puUl BYL SE [|oM Se)
UOI10NJISUO0D BUI| UOISSIWSURIL JO 1500 Allunlioddo ay) Jans Aew SaiIUNWWOD BWO0S

*SIOUMO 10} dNjeA pue| pue
‘Buiwiiey ‘“A11sal0) |BOO] ‘OSh pue| |euolipes) ‘wsLINo) uo syoedw aAey Aew Ugisap pliY

‘Alddns

A31aus ul ayedionied o) Aljige pasealoul ysnoayy
SUSZI110 8JoW 11Jjauaq Aew Yoiym ‘uonesausd
painqLISIp aiow JoAe) Aew UZISap plId MaN

Ainb3
|jeuoneiauagenu|

sagejueApesiq

sagejueApy

CITESTTE)

a3ed snoinraid wouy panuuod

117

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainabili



"|iej-ajes aq 0} paugIsap WoISAS B SNSIoA 9)es-|Ie) 8¢ 0} paugisap WolsAs v

"S90IN0S3J 9|0EM3US JO UOILRI0| |20IS0]009 SANISUSS A||R11US10d SNSISA SOIS0|0UYDd) 9]0RMaUSI 9|qBUS 0] UOIONISU0D aul| uoissiwsue. 1o Aljigy

"UOI1ONJISUO0D PLIS JBINPOW JO 1SO0 Pasealoul SNSIaA USISap PLIS Jenpowl 1USI01L48 10\

'sal1adold Wa)sSAS JUSBIaWS UIBLIBOUN YUM UONEIaUSS AIous Pazi|eluadap YlIM SNSIOA S9SSaUYEam UMOUY YlIM suonels Suijeiauad agie| yim puUg pazijenus)

S}J0 apei) A3y

"BSJ9A 90IA pue ‘saifojouyos) Sunelsusd o14109ds Jo Suljgeua 8yl Uo S109)48 10841p 9ARY WSISAS UoISSIWSURI) Ul 8peW S8210y)

‘wa1sAs A|ddns A31ous Juspuadapiaiul ue se paugdisap aq 1shw saidojouyoal Sunelauad ayl pue plig uolssiwsues] ayl

uoneigajul wid) Suoj pue ajeipawiw]

‘281owa
Aew swia|qoid |9As] Wd1SAS pue uaroidun ale sudisap pLS Jeinpow 210w “4IomaN

‘Aljigerdepe plg seonpal
pue ‘palinbal Jiedal pue sdoueusIUIRW BY] SaSEaIoUl A1Ixa|dW0d pue azIs plIg pasealou|

‘Aouspuadap
yied 22J0u10) Aew pue aaneulws1ep yied ase Fuiuueld pug pue saul| uoissiwsuel|

uspnid aiow Agaiayy s pue ‘ainjie}
Wwo1sAs 9|eos-08.e| e JO YSII 81 S9oNpal ajes|ie}
0] pasoddo se |ieJ-ajes aq 01 paugisap pug v

'sa3e1no Jomod Jo 10edwi 9onpas pue ‘eouew
-lopad pug anocidwi pue uonsaguod aul| uols
-siwisuel] @anpal Aew Alueinpow plLg pasealou|

"RIgIxa)) pue Aljigeljal Sesealoul Se0iN0s
A318us Jo o3uel 83.e| B ulloAe) UBISOP PU3 Y

uonexdepy pue uon
-neosId ‘@ouspnid

‘uonedionied mau apn|oxa
ARew yolym ‘a1oAd »oeqpaa, aailisod e a1ealo ugisap pug pue JUSWSA|OAUL Jop|oyaxelS

"pPaIUNODSIP
aq Aew a8pajmouy [euonIpeI] ‘SUEW UOISIOap WO PAPN|OXa a1e suoneN 1siid J|

"UOISSILISURI) PUE UoIeIauag A1ID1I109]8 UYIIM poleInosse
s1oedwl [EIUBLIUOIIAUS JO AIXxa|dwod ay) aseaJoul Aew Alxa|dwod pug pasealou|

‘uonedionied
10} S9AIUSJUI BUIAOWBI AQ JUBWBA|OAUI Jap|oyayels 1oedwl Aew ugisap plio

‘uoissiwsuely pue 3uiuueld A31aus Jo aseq
Aioredionied ay) puedxs Aew sugisep plig moN

'saIgojouyoa) puUs mau
01Ul UOIBAOUUI pUB Ydieasal Jo) |enualod 1eals

90UBUIBA0S
o11eJIO0WaP pue AljIA
-10 |e2130]009-|B100S

sagejueApesiq

sagejueApy

eua9

a3ed snojnaid woy panupuod

University of Waterloo | York University

118



A3.21 Summary and assessment

Among all of the potential system components, CDM options tend to offer
the greatest potential to advance sustainability with respect to all eight

core criteria, while avoiding the need for major trade-offs. Low impact
renewable energy sources, which avoid the ecological, economic, security
and geopolitical risks associated with all non-renewable supply options
(uranium, coal and natural), while offering a high level of potential resilience
and adaptive capacity, increasingly competitive cost profiles and low cost
risks, also have significant potential to advance sustainability by playing a

major role in Ontario’s future electricity system.

Large scale hydro presents more complex challenges with respect
to a sustainability assessment. Assessments of large scale hydro will
necessarily be site specific and acceptability will depend on the particular
circumstances. On the one hand, large scale hydro generally offers the
potential for large scale, low emission, low cost supply, which given the
projects’ storage potential could facilitate larger scale integration of lower
impact, but intermittent renewables into the province’s electricity system. On
the other hand, large hydro can be associated with major landscape impacts,
ecological effects and significant socio-economic and cultural impacts in
remote communities.

Natural gas supply options, particularly the higher efficiency options of
cogeneration and combined cycle natural gas offer reliable, efficient, low
emission, and highly flexible and adaptable generating technology, but are
subject to cost risks with respect to short-term fuel price instability risk and
to long-term supply concerns.

Coal-fired electricity offers a high reliability, low operating costs, low
fuel supply, security, and minimal geopolitical risk electricity supply option.
However, it is also associated with very high GHG emissions and high
emissions of smog and acid rain precursors and heavy metals, as well as
major landscape impacts associated with its extraction. These significant and
long-term adverse effects make an early phase-out of coal-fired electricity
desirable from a sustainability perspective.

Nuclear power’s one significant potential contribution to sustainability
flows from its low GHG emissions relative to conventional fossil fuel
powered supply options (e.g. direct combustion of coal, and single cycle
and combined cycle natural gas). However, this potential advantage must
be weighed against very significant short term (mining and milling, fuel
production) and long-term (tailings, waste rock and spent-fuel management)
socio-ecological system impacts, high capital costs and risks, uncertain
legacy costs and liabilities associated with waste management and facility
commissioning. |
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Nuclear performs particularly poorly in the area of prudence, precaution
and adaptive capacity. The technology relies on large, centralized facilities
with very long planning, construction and operational lifetimes. The result is
very high path dependency and low adaptive capacity. The technology is also
associated with unique and uniquely severe safety, security and weapons
proliferation risks. From the perspective of advancing sustainability these
features of nuclear indicate that its role in future electricity systems should
be minimized to the greatest extent possible.
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Appendix 4

Sustainability-based comparison of
the OPA’s IPSP with the WWF/Pembina
Renewable is Doable alternative

A4.1 Alternative power system plan options

The OPA’s proposed IPSP represents one overall integrated power system
plan option for Ontario. Many alternatives are possible and some may

be preferable in light of sustainability criteria. One alternative is the
Renewable is Doable proposal, set out by the World Wildlife Fund Canada
and the Pembina Institute. This appendix provides a sustainability-based
comparative analysis of the IPSP and Renewable is Doable proposal. This
analysis applies the specified sustainability criteria presented in Appendix
1 and depicts the major differences between both plans in light of the
sustainability criteria.

The comparison merits more detailed analysis and review than has been
possible. It is presented here for illustrative purposes. However, it is clear
from the comparison that the differences between the compared options are
clearly significant. Some comments on the overall implications are provided
at the end.
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A4.3 Key findings and implications from the
illustrative sustainability-based comparison of
the IPSP and Renewable is Doable options

The pursuit of a sustainable power system has the objective of multiple,
durable and mutually reinforcing gains in progress towards sustainability
arising from the interdependency of its components. This assessment

has evaluated potential gains in sustainability based on the expected
contribution of the IPSP and RisD plan options in light of sustainability
criteria. The criteria are based on Gibson’s eight generic criteria — socio-
ecological integrity; livelihood and sufficiency; intragenerational equity;
intergenerational equity; resource maintenance and efficiency; socio-
ecological civility and democratic governance; precaution and adaptation;
and immediate and long term integration — specified for the case and context
of integrated power system planning in Ontario. To permit comparison the
evaluation of the IPSP has been presented alongside an evaluation of the
alternative supply mix scenario(s) outlined in the RisD report.

This assessment shows that the [PSP provides certain contributions to
sustainability, most notably those stemming from moderate increases in
CDM and renewable sources, and the phase-out of coal-fired generation
by 2014. Overall, however, the IPSP does not maximize gains in the above
criteria areas, largely because of its basis in nuclear power generation and
its failure to pursue the full achievable potential of CDM and renewable
energy. The findings suggest that power system planning using a more
comprehensive set of sustainability criteria than that used by the OPA would
point to a quite different package of plan components and overall plan than
the OPA has proposed in its IPSP. By comparison the RisD option offers
significant advantages from a sustainability perspective, enhancing the key
sustainability gains that would be provided by the IPSP, while avoiding the
undesirable trade-offs associated with the IPSP’s large nuclear component.

The research points to four key areas of weakness in the IPSP as
proposed.

1. Failure to pursue achievable CDM potential

The failure to pursue full achievable potential to reduce electricity demand
and consumption via CDM measures undermines the performance of the
IPSP in light of all eight criteria for sustainability. Reductions in energy
demand and consumption reduce or eliminate socio-ecological system and
health impacts, including long-term externalities associated with power
generation and transmission. CDM is also more employment intensive than

supply options and failure to maximize its potential forgoes long-lasting
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livelihood opportunities across the province. The full deployment of CDM
measures is key to augmenting overall economic productivity and efficiency
by eliminating the need for more expensive supply resources. It would also
contribute to the maintenance of the resource base for the future. In addition,
CDM emphasizes local governance over the use of market and social
mechanisms to reduce demand, thereby fostering a locally driven culture of
conservation. Finally, CDM increases the resilience and adaptive capacity
of the system by reducing path dependency and vulnerabilities associated
with fuel and generation technology related market and geopolitical risks.
All of these advantages of CDM deployment benefit both present and future
generations.

2. Failure to consider risks and impacts of technologies on lifecycle basis
Lifecycle analysis of the energy generation technologies employed in the
IPSP is critical for understanding the full financial and environmental

costs associated with their deployment. This is particularly relevant with
regards to weighing generation options in terms of their adverse effects/
risks and their advantages/benefits. Nuclear and natural gas generation both
incur considerable upstream (before generation) and downstream (after
generation) impacts, which have not been included in the IPSP and present
a significant impediment to the sustainability of the system as a whole.
Uranium mining is the cause of the most severe of the upstream damages
and risks due to long-term effects on or threats to terrestrial and aquatic
habitats as well as human health. Nuclear power results in very long-term
downstream environmental, safety, security and weapons proliferation risks,
including those associated with nuclear fuel waste. Natural gas extraction
and processing cause upstream landscape, groundwater, and atmospheric
impacts. These could be exacerbated as the supply shifts from conventional
to unconventional sources of gas. The absence of lifecycle analyses of
generation technologies obscures the advantages of renewable sources in
terms of their lower or negligible of fuel cycle costs and minimal upstream

and downstream impacts.

3. High path dependency and low adaptive capacity, due to high
reliance on nuclear power

A system built around a large nuclear component will be “locked-in” to its
design for several generations to come. This is due to the large, centralized,
and non-modular nature of the main new facilities, which are expected
(perhaps unrealistically) to have 70+ year facility planning and operational
lifecycles. High path dependency of nuclear severely limits the system’s
capacity to adapt to changing circumstances and respond to problems and
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opportunities as they arise. Path dependency increases system vulnerability
to grid upset from individual facility failures and to potential fuel supply
shortages and price volatility. Furthermore, opportunities are foregone for
incremental adjustment to shifts in societal concerns or priorities, public
policy, technological advances, and grid innovations related to renewable
energy. Choosing to pursue a nuclear-based system denies multiple
generations to come a range of potential energy futures, in particular, those
that are free of non-renewable resources and their corresponding costs and
risks. Present and future generations will also be divested of the economic,
industrial, and local governance development associated with an energy
future founded on distributed renewable generation and CDM.

4. High economic risk due to the large nuclear component.

High financial risks related to nuclear construction, waste management, and
decommissioning liabilities, as well as natural gas price volatility are major
impediments to the economic sustainability of the [PSP. Past experience in
Ontario has shown that nuclear projects have been plagued by cost overruns
and construction delays, significantly increasing their overall cost. This is
coupled with the fact that the IPSP does not retain the option of canceling
or abandoning individual nuclear projects if they run over budget or behind
schedule, or in the event of project failure (e.g MAPLE). Any extra costs
that have not been factored into nuclear cost analyses have been, and

will continue to be, absorbed by rate and taxpayers. There is substantial
uncertainty about the costs of waste management and decommissioning
liabilities and the OPA has completely omitted these critical aspects of
nuclear power from the IPSP. If these costs were estimated and factored
into the price per kWh of nuclear generation, the result would be a much
different picture of the potential full cost and how the plan would impact
the Ontario economy. Finally, increased uranium prices serve to highlight
market risks stemming from concern over the long-term supply of high-
grade uranium ore. This is compounded by peaking supply of Canadian
natural gas (long-term supply concerns) and short-term price volatility.
Should these trends continue through the plan period, they would have a
significant impact on the overall cost of the IPSP.

Meaningful consideration of sustainability requirements would avoid
these deficiencies. The analysis here suggests that a plan based on careful
application of comprehensive, sustainability based criteria specified for
power system planning in Ontario would differ substantially from the IPSP.
It would support coal phase-out as in the PSP, but in contrast to the IPSP
would favour a system promising important additional sustainability benefits
arising from a quite different package of plan components:
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Fewer and less significant adverse present and future effects on socio-
ecological integrity within and beyond Ontario achieved by pursuing the
province’s maximum achievable CDM potential, and increasing reliance on
renewable supply resources that avoid the major upstream and downstream
biophysical and social effects and the ecological, economic and political
risks associated with uranium, coal and natural gas fuel cycles.

Increased system resilience, reliability and adaptive capacity and
reduced cost risks achieved by placing greater emphasis on adding supply
resources incrementally and employing technologies that have shorter
planning and construction timelines (less than 5 years) and that can be
deployed on a modular and distributed basis.

Greater system efficiency and cost-effectiveness achieved by reducing
the role of low-efficiency uses of natural gas (e.g. single cycle gas turbines)
though demand response measures and greater emphasis on high efficiency
uses of natural gas, particularly cogeneration for intermediate and baseload
supply.

Lower path dependency, fewer technological and economic risks, and
greater adaptive capacity achieved by reducing the role of large centralized
supply resources, particularly nuclear power plants, with long planning and
construction timelines and long-facility lifetimes. Where nuclear resources
are considered, refurbishment projects, with their lower path dependency,
technological and economic risks, would be preferred over new build
projects.

A plan with these characteristics, many of which are reflected in the
Renewable is Doable proposal would still comply with the requirements of
the Minister of Energy’s June 2006 Supply Mix Directive. As the OEB has
noted, the directive permits the IPSP to incorporate CDM and renewable
components beyond the minimum levels specified in the directive. Similarly,
the IPSP may limit the nuclear component to a level below the cap identified
in the directive, while emphasizing high efficiency uses of natural gas.

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability

‘ 157



Appendix 5

Authors and acknowledgements

Robert B. Gibson is a professor of Environment and Resource Studies

at the University of Waterloo. He specializes in environmental policy
issues, including decision making in environmental planning, assessment
and regulation. His recent focus has been on the integration of broad
sustainability considerations in land use decision making in urban growth
management, corporate greening initiatives, special area management, and
environmental assessments at the project and strategic levels. His book on
Sustainability Assessment was published in 2005.

Mark Winfield is an assistant professor of Environmental Studies at York
University and coordinator of the joint Master of Environmental Studies/
Bachelor of Laws program. Prior to joining York’s Faculty of Environmental
Studies, he was Policy and Program Director with the Pembina Institute,
and prior to that Director of Research with the Canadian Institute for
Environmental Law and Policy. Professor Winfield holds a doctorate in
political science from the University of Toronto, and has published reports,
papers and articles on a wide range of environmental and energy law and

policy issues, including electricity policy in Ontario.

Tanya Markvart is pursuing a Master’s in Environmental Studies
at the University of Waterloo. Her research centres on the institutional
barriers and openings to governance for sustainability in land use decision-
making. Ms Markvart’s interest in sustainability assessment stems from her
undergraduate research, also in Environment and Resource Studies at the
University of Waterloo.

Kyrke Gaudreau has an undergraduate degree in civil engineering from
McGill University and is now a graduate student in the master’s programme
in the Department of Environment and Resource Studies at the University of
Waterloo. His research focuses on developing thermodynamic indicators of

sustainability with an application to biofuel production.

Jennifer Taylor is pursuing a Masters in Environmental Studies at York
University. Her research is focused on ethics and technology, particularly the
role of ethical processes in renewable energy deployment. Ms Taylor has an
undergraduate degree from Lakehead University in Environmental Studies in
Forest Conservation and a graduate diploma from Concordia University in

Environmental Impact Assessment.

158 ‘

University of Waterloo | York University



Substantial contributions to the report, including background information
on component technologies were also made by Chris Adachi, Sarah Brown,
Meagan Cameron. Linda O’Malley, Chris Palis and Lily Riahi.

Valuable comments and other guidance were provided by lan Rowlands
and Keith Stewart.

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability ‘ 159



Endnotes

11

12
13
14

15
16

17

18

19

20

21

22

23

24
25

Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability (Toronto: OPA,
2000), 1.

Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability, 4.

Government of Ontario, Ontario Regulation 424/04, s.8.

Ontario Energy Board, Integrated Power System Plan Issues: Decision and Reasons

for Decision, March 26, 2008, pg.40, accessed at http://www.oeb.gov.on.ca/OEB/
Hearings+and+Decisions/Decisions+and+Reports

Government of Ontario, Environmental Assessment Act, s. 2 and s. 6.1.

Ontario Power Authority, /PSP Discussion Paper No 4: Supply Resources (Toronto: OPA,
2006), 4. The report commissioned by the Joint Review Panel for the Mackenzie Gas
Project, is Robert B. Gibson, Sustainability-based assessment criteria and associated
frameworks for evaluations and decisions: theory, practice and implications for the
Mackenzie Gas Project Review, 26 January 2006 [http://www.ngps.nt.ca/registryDetail_e.
asp?CategorylD=271]. See especially appendix 3.

Ontario Power Authority, /PSP Exhibit A-2-2: Scope of OEB Review and Effect of
Approved Plan (Toronto: OPA, 2007), 6.

Ontario Power Authority, /PSP Exhibit A-2-2: Scope of OEB Review and Effect of
Approved Plan, 8.

The Electricity Act, 1998, as amended, s.1(g).

For the OPA’s account of the context underpinning the supply mix advice, see Ontario
Power Authority, Supply Mix Advice Volume 2 — Analysis Report Part 2: Ontario Context
for Supply Mix Advice (Toronto: OPA, 2005).

For a comprehensive history of Ontario electricity policy, see J. Swift & K. Stewart,
Hydro: The Decline and Fall of Ontario’s Electric Empire (Toronto: Between the Lines,
2004).

Ontario Power Authority, Supply Mix Advice Volume 3: Background Reports, Part 3-1:
Sustainability Principles and Integrated Planning (Toronto: OPA, 2005)

Ontario Regulation 424/04, s.2(2).

For a description of the areas of planning that were left open to discretion by the
Directive, see Ontario Power Authority, /PSP Exhibit B-3-1: Development of the IPSP
(Toronto: OPA, 2007), 29-30.

Ontario Power Authority, /PSP Exhibit B-1-1: The IPSP (Toronto: OPA, 2007), 1.

For the definitions of the guiding principles, see Ontario Power Authority, Supply Mix
Advice Volume 1: Advice and Recommendations, Part 1: Supply Mix Summary (Toronto:
OPA, 2005), 4. http://www.powerauthority.on.ca/Storage/18/1338_Part_1-1_Supply_
Mix_Summary.pdf

Ontario Power Authority, Supply Mix Advice Volume 1: Advice and Recommendations,
Part 2: Supply Mix Advice and Recommendations (Toronto: OPA, 2005), 11.

Ontario Power Authority, Supply Mix Advice Volume 3: Background Reports, Part 3-1:
Sustainability Principles and Integrated Planning (Toronto: OPA, 2005)

See, for example, Ontario Power Authority, Supply Mix Advice Volume 3: Background
Reports, Part 3-1: Sustainability Principles and Integrated Planning (Toronto: OPA,
2005), section 3.2.3,

Ontario Power Authority, Supply Mix Advice Volume 2: Analysis Report, Part 9: Analysis
Results (Toronto: OPA, 2005).

The Pembina Institute, Comments on OPA IPSP Discussion Paper 6: Sustainability
(Toronto: The Pembina Institute, 2006), 5.

Ontario Power Authority, /ntegrated Power System Plan “How the OPA Responded to the
Views of Stakeholders” Exhibit C, Schedule 4, Tab 1, pp32-33.

Ontario Power Authority, Supply Mix Advice Volume 1: Advice and Recommendations,
Part 4: Compendium of Key Findings (Toronto: OPA, 2005), 73.

The Pembina Institute, Comments on OPA IPSP Discussion Paper 6: Sustainability, 3.
D. Poch, Comments of the Green Energy Coalition OPA IPSP Discussion Paper #6:
Sustainability (Toronto: Green Energy Coalition, 2006), 5.

160 ‘

University of Waterloo | York University



26

27

28

29

30

31
32

33
34
35

36
37

38

39

40

41

42

43

44

45

46

47

48
49

50
51

52

53

See M. Winfield et al., Nuclear Power in Canada: An Examination of Risks, Impacts
and Sustainability, 16-113, for an in-depth discussion on the impacts of nuclear power
production at each of its four phases (mining and milling, refining, plant operation, and
waste fuel management).

Ontario Clean Air Alliance, Rolling the Dice: A Review of the Ontario Power Authority’s
High-Risk Strategy to Meet Our Electricity Needs (Toronto: Ontario Clean Air Alliance,
2007), 10.

Ontario Power Authority, Supply Mix Advice Volume 1: Advice and Recommendations,
Part 2: Supply Mix Advice and Recommendations, 36.

Thorne Butte Decision Partners, Opening the Dialogue on Electricity Supply Mix:
Stakeholder Consultation Report, (Toronto: Thorne Butte Decision Partners, 2005), 5
For a detailed discussion on each of the OPA’s planning criteria, see Ontario Power
Authority, /PSP Discussion Paper No 6: Sustainability, 2-24.

Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability, 4.

The OPA versions appear in Discussion Paper 6, tables 2.1 and 2.2 and in the
interpretations of Gibson’s sustainability requirements in appendix 1.

Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability, 1.

Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability, 7.

D. Poch, Comments of the Green Energy Coalition OPA IPSP Discussion Paper #6:
Sustainability, 1.

The Pembina Institute, Comments on OPA IPSP Discussion Paper 6: Sustainability, 1.
D. Poch, Comments of the Green Energy Coalition OPA IPSP Discussion Paper #6:
Sustainability, 2.

MK Jaccard and Associates Inc., Sustainability Assessment within Ontario’s Integrated
Power System Plan: Review of the Ontario Power Authority’s Discussion Paper 6:
Sustainability (Vancouver: MKJA, 2006), 1. MKJA’s review of DP-6 provides a good
in-depth discussion of process-related issues in the OPA’s use of context-specific
planning criteria.

Ontario Power Authority, /PSP Exhibit B-3-1: Development of the IPSP (Toronto: OPA,
2007), 14-15.

See Ontario Power Authority, Supply Mix Advice Volume 1: Analysis Report, Part 5:
Advice from OPA Consultations (Toronto: OPA, 2005), for a summary of advice heard by
the OPA during the supply mix advice stage.

For an explanation of the OPA’s legislative obligations to consult with stakeholders, see
Ontario Power Authority, /PSP Exhibit C-2-1: Stakeholder Engagement (Toronto: OPA),
1.

Ontario Power Authority, /PSP Exhibit B-3-1: Development of the IPSP, 26.

Ontario Power Authority, Exhibit C-4-1: How the OPA Responded to the Views of
Stakeholders (Toronto: OPA, 2007), 1. This document lists the main issues that the OPA
heard from stakeholders and summarizes how they addressed these issues.

The Provincial Council of Women of Ontario, Comments on Discussion Paper 2: Load
Forecast (Toronto: PCWO, 20006), 2.

Pembina Institute, The Ontario Power Authority Supply Mix Report: A Review and
Response (Toronto: Pembina Institute, 2006), 14-15.

The Pembina Institute, Comments on Discussion Paper 7 — Preliminary Plan (Toronto:
Pembina Institute, 2006), 1.

Ontario Power Authority, /PSP Exhibit B-3-1: Development of the IPSP, 10-11.
Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability.

Ontario Power Authority, /PSP Discussion Paper No 6: Sustainability, 6.

Government of Ontario, Ontario Regulation 424/04, s.8.

Note that GHG emission estimates for nuclear are highly variable, depending on
assumptions about uranium ore quality, construction inputs, decommissioning
requirements and other factors.

MacDonald, E. and Hampson, D., ‘Submission to the Ontario Drinking Water Advisory
Council RE: Ontario Tritium Drinking Water Standard’ (submission by Ecojustice,
formerly Sierra Legal), www.odwac.gov.on.ca/standards_review/tritium/written_
submissions/Elaine_MacDonald_Eco_Justice.pdf. (accessed July 21, 2008).

Ontario Power Authority, Ontario’s Standard Offer Program: Transmission Constraints,
http://www.powerauthority.on.ca/SOP/Page.asp?Page]D=829&ContentID=4061&SiteNod
elD=162 (accessed July 28, 2008).

An Analysis of the Ontario Power Authority’s Consideration of Environmental Sustainability

‘ 161





