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I ntroduction

The purpose of this document isto provide environmenta assessment (EA) practitioners with
generd guidance for incorporating climate change consderations in project EA. It isthe result of
federd, provincia and territorid collaboration, and is gpplicable across jurisdictions. This
document provides genera guidance, to be considered at the discretion of jurisdictions and
regulatory authorities. It marks a unique initiative in Canada s response to climate change, and
includes:

methods that can be used to obtain and evauate information concerning a project’s
greenhouse gas (GHG) emissions and the impacts of climate change on a project;
key sources of information that practitioners can use to address climate change
condderationsin project EA; and

methodology to encourage the consistent consideration of climate change in the EA
process across federd, provincia and territorid jurisdictions and ingtitutions of
public government responsible for EA.

The document has been devel oped because:

climate change has been recognized internationaly and by the federd, provincid and
territorial governmentsin Canada as an important environmenta issue;

EA hasthe potentia to link project planning to the broader management of dimeate
change issues in Canada; and

members of the public and government agencies have raised questions and
expressed interest in how climate changeis, and should be considered in project
reviews.

The Intentions of Canadian Jurisdictionsfor the Guide
Jurisdictions expect that the consideration of climate change in project EAs will:

be consstent with broader climate change palicy;

Increase attention to, and awareness of, GHG emissions from projects subject to
EA;

dimulate consderation of less emissontintensve ways to design and operate
projects,

help proponents manage or reduce the potentia risks associated with climate change
impacts on projects; and

assure the public that climate change consderations are being taken into account.

Incorporating climate change congderationsin EA can help to determine whether projects are
conggtent with jurisdictiona actions and initiatives to manage GHG emissions, such as under the
Climate Change Plan for Canada. It can dso assst proponents in using best practices that
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adapt to possble climate change impacts, such as changes in the frequency or intensity of
extreme weather events, increases in mean temperatures or atered precipitation patterns and
amounts.

Jurisdictions recognize that our understanding of dimate change and itsimplicationsis il
developing. Furthermore, there are currently no legd requirements or clearly sanctioned
benchmarks for GHG emission reductions. Similarly, the assessment of potentid climate change
impacts and the identification of effective adaptation responses are new and evolving fiddsin
which more research is required. While our understandings and policies are advancing, it is dill
useful that project proponents and government EA practitioners and decision makers be avare
of any important climate change implications related to proposed projects. Potentid risksto the
project, providing they do not affect the public, public resources, the environment, other
businesses or individuas, may be borne by the project proponent and are not generdly a
concern for jurisdictions.

Juridictiond policies and regulations, for example the nationd Climate Change Plan for
Canada, or Alberta' s Climate Change Action Plan, should be the cornerstones of climate
change related EA practice. Project EA conducted in accordance with this guidance document
may include the following actions

theinitid estimation/prediction of GHG emissons for projects;

explicit, project specific congderation of GHG management in projects with medium
to high emissons,

review of dl projects at the planning stage to promote consideration of best practices
for the class or sector (i.e. lowest emissons intendty or volume);

review of project plansin rdation to jurisdictiond climate change policies or
objectives,

identification of project sengtivities to cdlimate parameters and variahility;

review of existing sudies and information on climate change and the locd, regiond or
inter- provincid/territoria changes to environmental conditions resulting from dimeate
conditions, including trends and projections where available;

public interest decision makers are made aware of the climate change context within
which a project is being proposed; and

jurisdictiond variationsin circumstances and approaches are respected.

This guidance will evolve as climate change related science, and broader policy and action
evolve. Generd policies on GHG emisson mitigation are being put into effect in Canada. The
sections of this guidance relating to GHG requirements have not yet been trandated into specific
requirements of emitters. Once the entity or facility requirements arising from those broader
climate change palicies are in place, they will condtitute the GHG mitigation requirements for
assessments. The consideration of climate change in environmenta assessmentsis not intended
to impose any mitigation obligations over and above the obligations that will be imposed through
the implementation of the generd climate change policies. Likewise, the methodology described
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in this document for assessing potentid climate change impacts should be recognized as an initid
attempt to be tested and refined as new information becomes available.

Some proposed projects may not be covered by the obligations arising from the genera
policies. Incluson of climate change mitigation consderations may be appropriate for those
projects. For al projects, the assessment may include the consideration of the impact of climate
change on projects, where the impacts may be sgnificant, likely and applicable.
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1.0 Context

The Earth’s climate system has demonstrably changed on both global and regional scaes over
the past century. An increasing body of observations gives a collective picture of awarming
world and other climate system changes. Thereis now new and stronger evidence that most of
the warming observed over the past 50 years is attributable to human activities such asthe
burning of fossl fuels for indudtria use, trangportation, eectricity generation and land clearing,
which have resulted in increased aimaospheric concentrations of greenhouse gases (GHGS).

EA isacomprehensve and systematic planning process designed to identify, andyze and
evauate the environmentd effects of proposed projects and ensure that these consderations are
factored into project decison making. Thisis an effective means for governments and project
proponents to advance an agenda of sustainable development and environmenta protection.
Climate change described in this guidance document is one of severd factors to be considered
in EAs. Information collected through the EA process rdaing to GHG emissions and the
impacts of climate change on a project can:

help proponents manage or reduce the potentia risk posed by the impacts of climate
change to their projects and contribute to climate change action;

provide assurance to the public that climate change implications are being
appropriately considered in the assessment of proposed projects,

provide environmental managers with information that will assst their broader climate
change action; and

help decision makers to address climate change implications in a risk management
context.

Like other environmenta consderations factored into the EA process, climate change
parameters are not explicitly identified in Canadian EA legidaion and there remains alack of
legdly binding federd, provincid or territorid regulations or targets for GHG emisson
reductions. However, governments are developing policies and plans for managing GHG
emissions, which, in the future, will provide thresholds or limits relevant to project EAs. For
example, Alberta has established atarget to cut emissonsin the province rdative to Gross
Domestic Product by 50 % below 1990 levels by 2020. The federal government released the
Climate Change Plan for Canada in November 2002, establishing that covenants will be
used with large emitters for achieving GHG emissons reductionsin industrid sectors (thermd
eectricity, oil and gas, and mining and manufacturing). When put in place by jurisdictions, and
applied to entities and facilities, such covenants, targets and/or regulations, should congtitute the
mitigation required of practitioners subject to these provisions.

EA is an effective means to incorporate climate change consderationsin project planning, yet
chdlenges remain. The EA process cannot consider the bulk of GHG emitted from aready
exiging developments. Furthermore, unlike most project-related environmentd effects, the
contribution of an individua project to climate change cannot be measured.
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Neverthdess, the environmental importance of a particular project can be assessed by placing it
in the context of the policy objectives or regulations of the relevant jurisdictions, and if
gpplicable, by the use of additional tools such as the strategic environmenta assessment (SEA)
of jurisdictiond poalicies, plans or priorities. Thiswould enable practitioners and decison makers
to place the predicted GHG emissions associated with an individud project within aregiona or
jurisdictiond context. Likewise, jurisdictions are uniquely Stuated to consider the cumulative
effects associated with projectsin agiven industry or region. As such, when incorporating
climate change congderationsin a project EA, practitioners shoud consult with jurisdictiona
authorities on rdlevant climate change and EA-related policies, knowledge and practices.

Similar chalenges confront the consideration of climate change impacts on individud projects.
While research is ongoing, sufficiently detailed information may not be available on loca changes
in climatic factors, to be able to accurately predict climate change impacts on a specific project.
However, scenarios based on climate mode projections, existing climate data, loca experiences
and traditiona ecologica knowledge (TEK), can contribute to the identification of climate
change consderations, and assst risk-based decisions. Although climate change projections are
gill developing, they can represent an improvement over the use of historica climate data, which
in many cases, may not be representative of future climate conditions. Practitioners should draw

upon expert authorities as necessary.

In spite of the chalenges, some Canadian jurisdictions, such as Alberta and British Columbia,
have dready incorporated climate change consderations in selected EAs (see Annex C for
selected case sudies). Although not explicitly or consistently incorporated into the current EA
process, changes in precipitation, snowmelt, wind, temperature, and other climatic and
atmospheric parameters over time, have often been dements considered in EAs.
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2.0 Incor porating Climate Change Consder ationsin Environmental Assessment

This section presents two practica gpproaches for incorporating climate change consderations
in EA:

1. Greenhouse Gas (GHG) Considerations: where a proposed project may contribute
to GHG emissions

2. Impacts Consgiderations. where climate change may affect a proposed project

Most projects may be more closaly associated with one or the other climate change
consderation. For example, the GHG consideration may be applicable to a proposed coa-fired
power plant, while the impacts consderation may be more relevant to a proposed ki resort.
However, the EA of some projects (for example, a pipeine with compressor stations) may
incorporate both considerations.

The agpplicability of the guidance is dependent on the circumstances of a proposed project.
Moreover, it should be noted that the type and scope of information to be considered in an EA
varies by jurisdiction and remains at the discretion of the rlevant authorities.

Figure 2.1 illugtrates how both types of climate change considerations could fit within atypica
EA process. (Annex A includes severd worksheets that might be of assstanceto EA
practitioners in incorporating climate change consderations.)
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Figure2.1

Incor por ating Climate Change Considerationsin
Environmental Assessments. Recommended Procedures

Environmental
Assessment Process

GHG Considerations
where a project may contribute to
GHG emissions

Impacts Consider ations
where climate change may affect a
project

1. Scoping Preliminary scoping for GHG Preliminary scoping for impacts
considerations considerations
2. Dataand If needed, identify GHG If needed, identify impacts
Information considerations: considerations:
: industry profile regional climate and related
Collection project specifics environmental considerations
project sensitivity
3. Analysisof Assess GHG considerations: Assess impacts considerations:

Environmental
Effects

direct and indirect emissions
effects on carbon sinks

impact on project
risksto public and the
environment

4. | dentification of
Mitigation
M easur est

If needed, prepare GHG
management plan:
jurisdictional considerations
project specifics, if
appropriate

If needed, prepare impacts
management plan:

project specifics

ongoing data clarification

5. Monitoring and
Follow up

Monitoring, follow-up and
adaptive management

Monitoring, follow-up and adaptive
management

! Climate change related mitigation measures should be consistent with jurisdictional policies, plans and
programs which may extend beyond the specific project subject to assessment, for example, the
purchase of emission creditsinternationally. As such, the consideration of mitigation measures could
accommodate policies that address emissions at anational or international level.
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2.1 Greenhouse Gas Consderations. Where a Project May Contributeto GHG
Emissions

The objective of this section isto help practitioners consider whether GHG emissions associated
with a project are sufficient to be addressed in greeter detail within the EA. Thisandysis can
help decision makers identify, where gpplicable, the need for, and scope of practica measures
to manage the project's GHG emissions, and where possible, link GHG prevention methods
with ar and water pollution reduction opportunities. This should reflect jurisdictiond climate
change policies and regulations, taking into account broader measures such as domestic and
international emission credit trading and other initiatives. The andys's can aso help decison
makers consider other offsetting options or any large-scale effects that a project might have on
carbon sinks. The consideration of GHG emissonsin EA should be commensurate with the
level of anticipated emissions from individua projects, and should reflect gpplicable policies and
the specifics of each region and jurisdiction.

Recommended Procedures
The recommended procedures for addressng GHG consderations are as follows:

1. Prdiminary Scoping for GHG Congderations

2. ldentify GHG Condderations. jurisdictiona considerations, industry profile and project
specifics

3. Assess GHG Congderations: direct and indirect GHG emissions, and effects on carbon
anks

4. GHG Management Plans. jurisdictiona considerations and project specifics

5. Monitoring, Follow-up and Adaptive Management: jurisdictiona consderations and
project specifics

Figure 2.2 illustrates the flow of procedures.
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Figure 2.2 Assess ng GHG Considerations. Summary of Procedures

Preliminary Scoping for GHG Considerations
focus on general considerations and readily accessible information
are there likely GHG considerations associated with the project that
should be addressed in greater detail ?
provide arationale asto why, or why not

document rationale
C—> |- nofurther action

reguired
Requiresfurther RequiresNO
analysis further analysis
I dentify GHG Considerations

determine industry profile
clarify the magnitude, intensity and timing of project emissions

determine jurisdictional considerations, such as GHG- related policies, plans or programs
conduct more detailed collection of industry and project-specific information

compare project specifics with industry profile, provincial/territorial and national inventories

{

Assess GHG Considerations
conpare project specifics with industry profile, provincial/territorial and
national inventories, action plans or best practices for the sector/class of
projects
GHG considerations should be assessed in greater detail if projectis
likely to have medium or high emissions, or diverges from industry or
jurisdictional profile
describe direct and indirect GHG emissions and related effects, including
large-scal e impacts on carbon sinks, possible consequences of accidents|

or malfunctions
Requiresfurther ﬂ

action

document GHG
analysis
C—) |- noGHG management
required
RequiresNO

further action

GHG Management Plans

clarify how project design takes GHG considerations into account
clarify monitoring, follow-up and adaptive management plans

confirm consistency with jurisdictional requirements and initiatives

link GHG management plans with parallel pollution reduction opportunities

If the project islikely to result in medium or high emissions, or depart from industry or jurisdictional profiles:
- address GHG emissions through established jurisdictional policies or regulations, or

I

verify GHG emissions forecasts
determine effectiveness of GHG reduction or offset measures

incorporate “lessons learned” into normal procedures

Monitoring, Follow-Up and Adaptive M anagement

as necessary, implement remedial action through established jurisdictional initiatives or at project level

address evolving project and climate change knowledge, technology, policy and legislation
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2.1.1 Preiminary Scoping for Greenhouse Gas Consder ations

As part of the preliminary scoping, the EA practitioner should seek to determine relatively
quickly and as early as possible in the process, whether there are likely to be rdevant GHG
emissions cons derations associated with the project that should be addressed in more detail.
Additiondly, arationae should be provided as to why or why not GHG emissons were
consdered in more detail within the EA.

Scoping dlows the practitioner to focus the EA analyss on those issues thet are revant to the
project, potentialy important and reasonably foreseeable. The preliminary scoping should seek
to identify whether the project's GHG emissons are likely to be of rdatively low, medium or
high volumes or intengity during any phase of the project. Jurisdictiond initiatives might assist this
determination. If the project's emissons are likely to be of only low intengty or volume, there
may be no need to conduct further andysis. Most projects would not require additiona
assessment of GHG congderations.

At this tep, the practitioner should focus on general considerations, rather than on detailed
quantitative analysis. In addition, the practitioner should apply readily accessible information
sources (e.g., the project description submitted by the proponent or previous EAs of smilar
projects). Table A.1in Annex A provides possible questions and illudtrative examplesthat a
practitioner might use in identifying important GHG considerations.

2.1.2 ldentify Greenhouse Gas Consider ations

If the preliminary scoping suggests likely GHG consderations, such as medium or high emisson
intensity or volume, or departure from industry or jurisdictiond profiles, it isfollowed by amore
detailed consideration of jurisdictional GHG-related policies or regulations and the collection of
industry and project-specific information. Information should be collected as to the emissons
profile of the target industry, as well as the specifics of the proposed project. Table A.2in
Annex A outlines potentid questions and illustrative examples of projects that could be
associated with this exercise.

An industry profile suggests to what extent a proposed project islikdly to contribute to GHG
emissons. It isimportant to note that dthough an industry or project may be identified asa
‘low emitter, GHG consderations might still need to be addressed in the EA depending upon
evolving dimate change policies and jurisdictiond or regiond profiles. Canada s Climate
Change Voluntary Chdlenge and Registry (http://mww.ver-mvr.calFAQ.cfm) isa potentid
source of information on indudtrid and ingtitutiond GHG emissons, asisthe Large Find
Emitters Group, accessible a http://ww.nrcan-rncan.ge.callieg-gga/. Further guidance will be
included in this document as new information is developed.
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Once an industry profile has been congtructed, more detailed information is collected asto
predicted project specifics. The proposed project can then be evauated relative to industry
gandards, jurisdictiond climate change policies and profiles. In particular, if the project plan
demondtrates that the project does not fit the industry or jurisdictiona profile, it should be
examined in gregter detall to determineif it should be dedlt with as a“medium” or “high’
intendty emitter.

2.1.3 Assess Greenhouse Gas Consider ations

If the identification of industry profile and project specifics suggests that the project is likely to
have GHG emissons of medium or high intengty or volume, or if the project plan indicates that
the project will exceed the industry profile for GHG emissions, or rlevant jurisdictiona policies
or regulations, the practitioner should assess the emissons in more detail.

The practitioner should seek to describe the project’s direct and indirect GHG emissions and
related effects, including possible large-scale impacts on carbon ‘sinks' (e.g. impact on forests,
agricultura soils, landfills or wetlands) or large GHG emissions, which are the consequence of
accidents or mafunctions. Annex A includes aworksheet (Table A.2) providing achecklist of
potential questions that could assist practitioners at this step. How a project will or will not
comply with jurisdictiona dimate change palicies, plans or programs should be noted.

2.1.4 Greenhouse Gas M anagement Plans

If the project islikely to result in GHG emissons that depart from jurisdictiond criteria, are
greater than the indudtry profile, are of relatively medium or high intensgity or volume and/or have
adverse effects on large-scale carbon sinks, the practitioner should clarify how emisson
consderations are addressed through jurisdictiona policies or regulations and, if necessary, how
the project has incorporated emission reduction or offset measures?” This congderation may be
evidenced by the incorporation and/or consideration of mitigation measures,® such as
international emission credit trading, industry best practices, GHG management plans,
compensatory measures, etc.

The practitioner should first confirm that management plans are consstent with any GHG
management policies or regulations that jurisdiction(s) might have in place. Then, if necessary,

2 |f a sinks-based mechanism is included in the EA as a mitigation measure, the practitioner should assess
the potential impacts of future climate change on the sink component separately from an assessment of the
impacts of climate change on the physical project.

% Mitigation measures refer to measures to reduce the adverse environmental effects of a project (see
Glossary), and include, but are not limited to the control or reduction of GHG emissions. Depending upon
jurisdictional policies, mitigation measures may extend beyond the individual project being assessed, and
Canada itself, as in international emission credit trading recognized under the Climate Change Plan for
Canada. In this case, additional project-specific measures may not be necessary.
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project-specific efforts should be consdered, such as monitoring emissons, with aview to
modifying the project or introducing other new mitigation measuresin response to new
information. The GHG management plan could aso link to other air and water pollution
reduction opportunities, as these may reinforce each other, and should happen concurrently.

Information concerning GHG management plans should be reported to public interest decision

makers, such as regulatory authorities and relevant expert departments, providing a context for
thelr decisons, consstent with the parameters set out earlier in this guidance document.

2.1.5 Monitoring, Follow-up and Adaptive M anagement

The need for monitoring and follow-up through the EA process will vary by jurisdiction, and
may aso depend on the nature of the broader GHG manegement system that each jurisdiction
hasin place. For example, federa monitoring and reporting standards are currently being
developed consstent with Canada’ s Climate Change Action Plan. During this phase, the
practitioner should verify the GHG emisson forecasts used in the EA. This should be consistent
with established jurisdictiona procedures. The practitioner should aso seek to determine the
effectiveness of any emisson reduction, offset or compensatory measures that have been
implemented. Adaptive management may be an appropriate method of implementing any
remedid actions identified during the follow-up program and/or incorporating “lessons learned”
into normal procedures.

Moreover, climate change related knowledge, technology, policy and legislation are evolving.
For projects with longer lifespans, it may be gppropriate to consider these changes as part of
the follow-up program.
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2.2 Impacts Consderations. Where Climate Change May Affect a Project

The objective of this section isto help practitioners assess, reduce and manage the adverse
impacts that climate change may have on projects and ensure that these impacts will not pose a
risk to the public or the environment. The congderation of climate change impacts on a project
is a component of the standard EA practice of considering possible changes to a project caused
by the environment. The consderation of climate change impactsin EA should reflect regiond
vaiationsin cimate and environment, and jurisdictiona practices.

Where the risks associated with the impacts of climate change on a project are of a private
sector nature done (for example, affecting the long-term profitability of the project), the
proponent can choose to absorb thisrisk. However, if climate change risks extend beyond the
project itself to potentidly affect the public or the environment, this information must be factored
into an informed decison by relevant authorities. Priority should aso be given to projects that
are both located in areas where there is aknown sengtivity to climate change (i.e. projects
located in Arctic regions or near large bodies of water), and are identified as sengitive to the
effects of changing dimétic parameters.

Aswith other consderationsin EA, it should be noted that the onus remains on the practitioner
to ensure sufficient and accurate information required to conclude whether or not thereisarisk
to the public or environment.

Recommended Procedures
The recommended procedures for addressing impacts considerations are as follows

1. Prediminary Scoping for Impacts Consderations

2. ldentify Impacts Consderations: regiona considerations and project sengtivity

3. Assess Impacts Congderations: impact on project and risks to public and the
environment

4. Impacts Management Plans. project specifics and ongoing data clarification

5. Monitoring, Follow-up and Adaptive Management

Figure 2.3 illustrates the flow of procedures.
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Figure2.3

Assessing | mpact Considerations: Summary of Procedures

Preiminary Scopefor Impacts Consider ations
focus on general considerations and readily accessible information
arethere likely impact considerations associated with the project that
should be addressed in greater detail ?
provide arationale asto why, or why not

document rationale
C—=>|-  nofurther action
required

Requiresfurther
analysis

RequiresNO
further analysis

Identify Impacts Consderations
identify project sensitivity to possible changing climatic parameters

conduct more detailed collection of regional climate change and project-specific information
clarify changing climatic parameters (magnitude, distribution and rate of changes)

{

Assess I mpacts Consider ations
assess range of possible changesto climatic parameters
determine the range and extent of possible impacts on the project
assess the potential risks to the public or environment
based upon the risks to the public or environment resulting from the
effects of climate change on the project, determine whether impact
management isrequired

Requiresfurther ﬁ
action

document impact
analysis

C—>| noimpact
management
required

RequiresNO
further action

Impacts M anagement Plans
clarify mitigation measures to reduce project vulnerability

clarify adaptive management plan to reduce risks associated with climate change

incorporate ongoing information gathering and risk assessment

distinguish between public and private sector risks and responsibilities

J

Monitoring, Follow-Up and Adaptive M anagement

monitor status of project and effectiveness of mitigation measures
implement remedial action as necessary
incorporate “lessons learned” into normal procedures

address evolving project and climate change knowledge, technology, policy and legislation

14
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2.2.1 Prdiminary Scoping for | mpacts Consider ations

The objective of the preliminary scoping isto assist the EA practitioner in determining relaively
quickly and as early in the process as possible, whether there are likely to be important climate
change impacts on the project, the potentia leve of risk posed to the public or the environment,
aswdl astheleved of confidence that the scientific community placesin readily available climate
change projections relevant to the project (see Annex B for Sources of Information).
Additiondly, arationae should be provided asto why or why not climate change impacts were
conddered in more detail within the EA.

Preliminary scoping should focus on general considerations rather than detailed, quantitetive
andysis, and can be undertaken as part of the scoping activities conducted in most EA
processes. An examination of the potentia impacts of climate change on key climate parameters
ispart of the thorough assessment of the interactions between the environment and the project.
Projects may be affected by a change, over time, in climate parameters, or in the frequency
and/or severity of extreme events.

The preiminary scoping identifies the key components of the project and whether these are
sengtive to changesin climate and weether parameters. The practitioner assesses whether any
of these parameters are projected to change over the duration of the project, and may pose a
risk to the project, and consequently to the public or environment. For most projects of short to
medium duration, impacts congderations will not require further anaysis.

The practitioner should focus upon readily ble information sources regarding changes to
regiond climate patterns®, reports by the Intergovernmental Panel on Climate Change (IPCC),
previous EAs of amilar projects, regiona EAS, loca experience and traditiona ecologica
knowledge (TEK). Confidence in the accuracy of climate modds and climate change scenarios
is higher at the continenta leve than at the loca or regiona levels. Due to the related uncertainty
surrounding projections of future impacts, and the limitations inherent in existing data, judgment-
based andytica tools (such as surveying regiona/loca experiences, expert opinion, TEK and
employing arange of possible outcomesin the risk assessment) may be used when compiling
climate change information.

For practitioners to describe and assess risks related to the project as well as possible under
these circumstances, they will need to identify the level of confidence associated with the
gpplicable climate change projections and the range of climate change impacts that may affect
the project. As more scientific datais collected and climate change knowledge improves, it is
hoped that the predictive power and confidence levels related to the climate change projections
and risk assessments will be strengthened.

“i.e http://adaptation.nrcan.gc.ca/posters/home-accueil _en.asp; or.
http://adaptation.nrcan.gc.ca/perspective_e.asp?CalD=13& PglD=25 which is written on a sectoral basis but
includes more detailed regional considerations, and the Canadian Climate Impact Scenarios Project listed in
Annex B.
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If medium or high levels of sengtivity or risksto the public or environment are identified, the
practitioner should proceed with the andlysis outlined below. Most projects would not require
additional assessment of impacts consderations.

2.2.2 ldentify | mpacts Consider ations

The identification of impacts cong derations should:

Identify the sengtivity of the project to variationsin or changes to specific climate
parameters (e.g. precipitation, wind, water levels, temperature, humidity, ice conditions,
etc.) and identify the potentia impacts that changes in such parameters may have on the
project, including the possible impacts resulting from changes to multiple parameters, and

review available information on how regiond climate change may affect these
parameters to which the project is sengtive and on the level of confidence of the
information and forecads.

Table A.3in Annex A provides amatrix that may be useful in identifying climate parameters
that are important to any phase of aproject'slife cycle, from congtruction to decommissioning,
or any of itskey components.

A project may be sengitive to the impacts of climate changeif any of its components or any of
itslife cycle sages

could be easlly affected by or are dependent on specific climate parameters; and/or

could be at risk if subject to long-term climate parameter patterns that differ from
historical norms.

If the project isidentified as sendtive to one or more climate parameters, the practitioner should
conduct further andysis and consider the range of possible climate change scenarios and
determine the confidence level associated with the data. Annex B contains links to various
information sources that might be of use to practitioners.

An important aspect is the timing of the project. Climate change parameters will not change
gppreciably for projects of short duration. Therefore, projects that are likely to be completed
and decommissioned within afew yearstime are unlikely to be sengtive to longer-term dimate
change effects, dthough they could be sengtive to variationsin or changes to climate variables
including the frequency and/or severity of extreme wesather events.
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The practitioner should identify the potentid magnitude and likelihood of changesin the climate
parameters over the life of the project (e.g., high, medium or low likdihood). Additiondly, the
level of confidence attached to existing climate change projections for the region where the
project is located should be ascertained, when possible. The IPCC report (2001), Impacts and
Adaptation and Vulnerability could be used as a garting point to identify the anticipated
impacts of climate change on the project. Other Canada- specific sources of information include
the Canada Country Study, which is a comprehengve, regionby-region examination of
climate change and its potentid impacts, and Climate Change Impacts and Adaptation: A
Canadian Per spective Both resources can be used to identify potentia regiona and sector-
based climate change impacts that may affect a proposed project.

2.2.3 Assess | mpact Consider ations

An assessment of the nature or characterigtics of any climate change impacts may be undertaken
as a component of the andysis of environmenta effectsin atypica EA. Theresultsof Step 1
and 2 should be gpplied to assess the potential changes (or range of potentia changes) in
climate parameters for the project. The analysis should also consider the range of possible
outcomes under which the climate parameter may adversely affect the project or one of its
components. The practitioner should then determine if there are potentia risks to the public or
the environment if one or more project componentsis affected by identified changes to climate
parameters (i.e. the consequences of aroad collapsing due to meting permafrost). This
identifies the percaived risks to the environment or the public. When assessing risks from climate
change on aproject, it should be cautioned that severd climate change parameters might act
together in a cumulative fashion.

In assessing impact consderations, project planners and practitioners may wish to consider the
following, for the range of potentid outcomes:

the sequence of project/environment interactions that would be necessary for the
occurrence of the adverse change that is being evaluated,

the probability that this sequence will occur, given high, medium or low certainty of
projections and why;

the importance of the outcome if the adverse sequence does occur (Doesit involve
public safety, lead to deterioration or eimination of a public resource, inflict harm on the
environment or lead to cost increases or project viability issues for another project?).

Inidentifying and ng impact consderations, there are four possible casesto be
congdered. The four cases are based upon the level of confidence in projected changesto
climate parameters and the risk to the public or the environment resulting from the potentia
effects of these changes on aproject:
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Case One: occurs when there is a high confidence level associated with data indicating
changes to a climate parameter and a high risk to the public or the environment asa
result of the effect of these changes on a project. In this case, the practitioner should
proceed with the next stepsin the risk assessment and indicate the probable range of
changes to the appropriate climate parameters. Appropriate monitoring, follow-up and
adaptive management procedures should be implemented.

Case Two: occurs when thereis a high level of confidence associated with data
indicating changes to a climate parameter, but alow risk to the public or the
environment as aresult of these changes on the project. Except to document these
findingsin the EA, no further action need be taken by the practitioner.

Case Three: when thereisalow confidence level associated with data indicating
changes to a climate parameter, but a high probability that the public or the environment
will be placed at risk due to the effects of these changes on the project. All available
climate change information (including the range of possible changesto the dimate
parameter) should be provided to the practitioner and public interest decision makers,
the next stepsin the risk assessment should be conducted. Emphasis should be placed
on the probable range of changes to the gppropriate climate parameters and the
uncertainty associated with thisinformation should be stressed in the EA. Appropriate
monitoring, follow-up and adaptive management procedures should be implemented.

Case Four: when thereisalow confidence level associated with dataindicating
changes to a climate parameter and alow risk to the public or the environment if the
project is effected by these changes. In this case, no further action need be taken by the
practitioner, other than documenting the findingsin the EA.

If aproject isidentified as either case one or case three, the practitioner may then proceed with
geps 4 and 5 to ensure that congderation is given to how identified risks may be managed or
avoided and proper monitoring, follow-up and adaptive management is conducted.

Figure 2.4 presents amatrix illustrating the possible cases that may be determined from a
preliminary examination of, and confidence levd in, the avallable dimate change data and risks
to the public or the environment resulting from the effects of dimate change on a project.
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Figure2.4

Possible Cases Determined from the Preliminary Examination of the Data and Risksto the Public or
Environment from Climate Change | mpacts on a Project

climate change parameter

of the project’ s sensitivity toa |-

proceed with risk assessment
outlined in guidance document
implement appropriate
monitoring, follow-up and

adaptive management measures | -

High risk Low risk
of impactsto the public or the of impactsto the public or the
environment environment
High Confidence Level CaseOne CaseTwo

proponent should be provided
with all relevant climate change
information

report in EA
no further action required

L ow Confidence Leve

climate change parameter

of the project’ s sensitivity toa |

CaseThree
proceed with risk assessment

emphasize the uncertainty
inherent in climate change data
implement appropriate
monitoring, follow-up and
adaptive management measures

outlined in guidance document |.

Case Four
no further action required
report in EA

2.2.4 |mpacts M anagement Plan

For any probable outcomes indicating sufficient risks to the project, the practitioner and
proponent should consider how the risk may be managed or avoided. Where possible, the
practitioner should advocate the most efficient and effective design or mitigation measures. This
step may be undertaken a the same time as the consideration of mitigation measures and the
determination of sgnificance in atypica EA, factoring in the uncertainty associated with dimate
change congderations. Additiondly, jurisdictions have various options a their disposa such as
lease or tenure renewals to facilitate mitigation measures.

Impacts management plans could include:

the gpplication of mitigation measures to reduce the project's vulnerability to changesin
specific climate parameters (e.g., changesin project design and/or timing);
implementing an adaptive management plan to reduce risks and adapt to future changes
(eg., collecting and evaluating data on key climate parameters over the lifetime of the
project, with aview to modifying the project or introducing new mitigation measuresin
the future in response to new information);

Incorporating Climate Change Considerations in Environmental Assessment
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an attempt to reduce the uncertainty associated with readily accessible generic
information sources by incorporating regiond-scae information or results, if applicable;
such asthe Canadian Climate Impacts Scenarios Project asdiscussed in Annex B.

A key dement when considering how risks may be managed is the extent to which the project
or its components are flexible or adaptable to future circumstances. Some projects, such as
bridges, are highly inflexible; it will be difficult to modify them in response to future changesiin,
for example, sealevd, rainfdl or streamflow patterns. Other projects, such as aguaculture farms
or tourism projects may be more flexible and more easily modified to mitigate future impacts of
climate change on a project.

The andysis should identify any risks that may not be managed or avoided (e.g., because there
may not be any gpparent mitigation measure or because the proponent decides to assume the
risk), and any implications of proceeding with the project in the asence of arisk management
measure.

It is essentid in reporting possible impact consderations that the public and private sector risks
are differentiated and that the practitioner does not recommend that public sector decision
makers take respongbility or assume any liability for risks rightfully borne by the private sector.
It should be noted that in cases where there are only private sector risks associated with the
climate change impacts on the project, the private sector may smply wish to assume the risks
and not undertake mitigation or adaptation measures.

2.2.5 Monitoring, Follow-up and Adaptive M anagement

During the monitoring, follow-up and adaptive management phase, the responsible federd,
provincia or territoria authority may monitor the status of the project and the effectiveness of
the mitigation measures that have been implemented. An adaptive management process may be
employed by the proponent to implement any remedid actions identified as necessary during the
follow-up program, aswell as incorporate any new lessons learned into norma procedures. The
adaptive management plan would aso be implemented during the follow-up phase. Adaptive
management can serve as an important learning tool for climate change action, as uncertainty
about vulnerabilities and risks can be reduced by experience only if that experience isidentified
and passed on (to others) to benefit other projects.

Moreover, project and climate change related knowledge, technology, policy and legidation are
evolving. For projects of longer lifelines, it may be appropriate to consder these changes as part
of the follow-up program.
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3.0 Conclusion

The purpose of this document isto provide EA practitioners with genera guidance for
incorporating climate change consderationsin project EA, in particular:

GHG Congderations, and
Climate Change Impact Consderations

It represents the collaborative efforts of federd, provincia and territorid jurisdictions, and
marks a unique initiative in Canadd s response to climate change. While some effort has dready
been made in incorporating climate change considerationsin EA, this guidance document is
diginctive in putting forth a consstent methodology devel oped for practitioners and its assembly
in a separate document.

While acknowledging that our understanding of dimate change and itsimplications are ill
developing, federd, provincia and territoria jurisdictions recognize the importance of integrating
existing knowledge and practices into project planning at the earliest stage. It is hoped that the
consgstent consderation of climate changein project EAs will increase attention to, and
awareness of, GHG emissons, simulate consderation of less emisson-intensve waysto redize
projects, help proponents minimize risk associated with climate change impacts on projects, and
assure the public that climate change considerations are being taken into account.

In addition, incorporating climate change congderaions in EA can help to determine whether
projects are consstent with jurisdictiond actions and initiatives to manage GHG emissons. It
can aso assst proponents in using best practices that adapt to possible climate change impacts,
such as changes in the frequency or intengity of extreme weether events, increasesin mean
temperatures or atered precipitation amounts. This is an effective means for governments and
project proponents to advance an agenda of sustainable development and environmenta
protection.

As dlimate change knowledge, policies and EA-related practice continue to develop, it is
expected that this document will continue to be updated by jurisdictions.
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Glossary of Terms

Adaptation — Adjustment in natural or human systems in response to actud or expected
dimatic stimuli or their effects, which moderates harm or exploits beneficid opportunities.
Various types of adaptation can be distinguished, including anticipatory and reactive adaptation,
private and public adaptation, and autonomous and planned adaptation.

Adaptive Management — Adaptive management is a systematic process for continualy
improving management policies and practices by learning from the outcomes of operationd
programs. Adaptive management aso provides aframework for actively responding to any
inaccurate forecasts and ineffective mitigation measures.

Carbon Sinks — see Sinks

Climate Change — defined by the United Nations Framework Convention on Climate
Change as: "achange of climate which is attributed directly or indirectly to human activity thet
dters the compostion of the globa atmosphere and which isin addition to naturd climate
variability observed over comparable time periods.”

Climate Change Impacts — a series of changeswithin the overal globd dimate system,
brought about as a result of increased atmospheric concentrations of GHGs. These impacts may
have far-reaching and unpredictable environmental, socia, and economic consequences, and
may indude: globa sealeve rise, increases in severe weather events, and changesin
precipitation.

Climate Change Parameters — The measurable physica properties of climate. Where climate
is the average pattern of weether for a particular region, this average is commonly taken over a
30-year time period. Climatic e ements include precipitation, temperature, humidity, sunshine,
wind velocity, phenomena such as fog, frogt, hall sorms, etc.

Climate Variability — The year-to-year fluctuaion in the climate record.

Confidence Levels — A leve of confidence as defined in the 2001 report of the
Intergovernmenta Pand on Climate Change, Technical Summery: Impacts, Adaptation,
Vulnerability representing the degree of scientific consensus based on the collective expert
judgment of observationa evidence, modeling results, and theory. In this paper:

Vey high:  95% or greater consensus

High: 67-95%
Medium:  33-67%
Low: 5-33%

Very Low: 5% or less
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Environment — the components of the Earth and their interacting naturd systems, and includes:
land, water and air, including dl layers of the atmosphere; and
al organic and inorganic matter and living organisms.

Environmental Assessment — asystematic process of identifying, predicting, evauating and
mitigating the broad environmenta effects of proposed undertakings before irrevocable
decisions are made.

Environmental Assessment Practitioner — see Practitioner

Framework Convention on Climate Change (FCCC) — the agreement signed by 154
countries, including Canada, a the Earth Summit in 1992, under which dimate change is
monitored and addressed globally.

Greenhouse Gas (GHG) — gas that accumulates in the earth’ s atmosphere and traps hest,
thus contributing to the greenhouse effect. The mgjor GHGs responsible for causing dimate
change are carbon dioxide (CO,), methane (CH,), and nitrous oxide (N20). The Kyoto
Protocol aso addresses hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur
hexafluoride (SF).

GHG Emissons — releases of GHG, from ether natura sources or from human activities, such
asthe burning of fossl fuelsfor eectricity generation, industrial processes, or trangportation.

I nter gover nmental Panel on Climate Change (IPCC) — A body made up of the world's
leading climate scientigts, established in 1988 by the UN Environment Program and the World
Meteorological Association to assess the scientific research on climate change and its
environmenta and economic impacts.

Jokulhlaup — A catastrophic release of water from a glacier. Jokulhlaups or outburst floods
may originate from trgpped weter in cavitiesingde aglacier or a the margins of glaciers or from
lakes that are dammed by flowing glaciers.

Mitigation M easur es — measures to eliminate, reduce or control the adverse environmenta
effects of aproject, including restitution for any damage to the environment caused by such
effects through replacement, restoration, compensation or any other means. Mitigation measures
may extend beyond the individua project being assessed, and Canadaitsdlf, asin internationd
emission credit trading recognized under the Climate Change Plan for Canada. In which

case, additional project-specific measures may not be necessary.

Offsets — When anew technology is introduced or activity undertaken that reduces emissons
or removes GHG from the atmosphere, a credit or "offset" could be created within an offset
system. For example, if the mass planting of trees meets al the conditions for a project in an
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offset system, then the resulting measured, reported and verified carbon sink could be sold as
offset credits.

Practitioner — A person involved in some aspect of the conduct or the direction of an
environmenta assessment. A practitioner could be a proponent, a representative of the
government or have some other affiliation. This guidance does not digtinguish between
government and proponent rolesin environmenta assessments because those roles vary under
different environmental assessment regimes.

Project — An undertaking in relaion to a physica work, such as any proposed construction,
operation, modification, decommissioning, or aandonment, or any physica activity not relating
to aphysical work thet isliged in the Inclusion List Regulations under the Canadian
Environmental Assessment Act.

Sengitivity — The degree to which asystem is affected, either adversely or beneficidly, by
dimate-rdated simulli.

Sinks (Carbon Sinks) — any activity, process or mechanism that removes a GHG from the
amosphere, such as oceans, forests, soils and wetlands. Human activities can ether enhance
snks (i.e. help to store additional carbon) or release existing stored carbon (e.g., deforestation).
Activities that protect and enhance carbon storage can be supported as two aspects of an
overdl climate change drategy.

TEK (Traditional Ecologica Knowledge) — is generdly used to refer to a component of
Aborigind traditional knowledge about the environment (e.g., wesather, geology, biology) and
the use of the environment (e.g., hunting and gathering). It is governed by community beiefs and
vaues, and thus TEK isan integrd part of acommunity's socid, culturd, and spiritua
framework. TEK is held by a community, athough different segments of a community may hold
different types of TEK. It isliving knowledge. TEK is added to, and subtracted from, and
therefore changes over time.

VEC (Vaued Ecosystem Component) — Any part of the environment that is consdered
important by the proponent, public, scientists and government involved in the assessment
process. Importance may be determined on the basis of cultura vaues or scientific concern.
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Annex A: Proposed Worksheetsfor Potential Use by EA Practitioners

The following worksheets are intended to provide more detailed “how to” information for EA
practitioners seeking to incorporate climate change considerations in EAs. These are not
intended to be prescriptive, but rather to outline potentid approaches EA practitioners could
employ to a broad range of climate change scenarios.

Proposed Worksheets — GHG Considerations

Table A.1 can be used to assst in the preliminary scoping of a project's GHG considerations. It
includes poss ble questions about the project that may help the EA practitioner to identify
important GHG congderations (i.e., the magnitude of emissions associated with the project) or
whether thereisahigh leve of uncertainty associated with the project's GHG consderations.
The table dso includesiilludtrative examples of projects that may be associated with each

question.

TableA.1
Preliminary Scoping of GHG Emissions Consider ations

Checklist

Illustrative Examples of Projects

1. Istheproject likely to generate high or
medium volumes of GHG emissions or a
high or medium level of GHG emission
intensity during any phase of the project,
including exploration, construction,
operation, modification or
decommissioning?

Coal-fired generating plant

2. Isthe project likely to generate high or
medium volumes of GHG emissions or a
high level of GHG emission intensity over
its operationd lifetime?

Hydrocarbon production (e.g., petroleum
refining)

Electrical generation through fossil fuels

Some types of large-scdeindustrial
manufacturing (e.g., petroleum refining, cement,
pulp and paper, iron and stedl, chemica
production)

3. Isthe project's construction or lifetime
operation likely to adversaly affect, on a
large scale, forest cover, crops or wetlands
that may serve as carbon sinks for GHG
emissions?

Large-scale forest harvesting operations
Large-scale flooding of land

Large-scale changes in land use, settlement
and/or industria mix
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Table A.2 may asss the EA practitioner in the review of likey GHG congderations associated
with a specific project. It includes examples of questions that may provide afocus for the
anayss under each suggested task area.

TableA.2
Reviewing Likely GHG Considerations

Review Task

Checklist of Possible Questions
(where appropriate)

Describe and/or
quantify direct GHG
emissions, or leve of
GHG emission
intengity, if any

What are the expected GHG emissions over al phases of the project,
including exploration, construction, operation, modification or
decommissioning?

Wheat are the expected GHG emissions over the operational lifetime of
the project?

What will be the project’s margina contribution to total national and
provincial emissions on an annua basis?

What is the intensity of GHG emissions per unit of energy produced
and how does it compare with industry and technology performance?
(where appropriate)

Describe and/or
quantify direct
impacts on large-
scale carbon sinks as
aresult of the
project, if any

What quditative or quantitative changes in carbon sinks can be
identified as aresult of the project?
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the project?

3. Claify project GHG | What isthe overall consistency of the project's GHG emissions or
management plans emission intensity with jurisdictional climate change policies and plans?

and confirm, if

necessary, Are there best practices for the sector with respect to the project's
consistency with GHG emissions or emisson intengty? If so, is the proponent planning
broader jurisdiction on applying these best practices/technologies?

GHG management

requirements Has the proponent proposed specific innovative approaches toward

managing emissions over the life of the project, such as participation in
voluntary industry programs?

Has the proponent proposed an emissions offsets plan for the life of
Is there a need for and/or has the proponent proposed an emissions
management plan for the life of the project?
Has the proponent proposed to monitor GHG emissions or emisson

intensity over the lifetime of the project and apply adaptive
management measures as appropriate?

Proposed Worksheets — Impacts Considerations

Table A.3 can be usad to identify project sengtivity to changes in specific climate and related
environmental parameters. EA practitioners could rank the project’ s sengtivity to changes or
vaiaionsin dimate parameters on ascae of nil/low/mediunvhigh, using the most relevant and
reedily avallable climate change information obtained during the preliminary scoping phase of the
assessment. Thistable is meant to illudirate the types of sengitivities that a project might have,

not to represent a complete or exhaudtive list of al possble effects related to climate change.
Proponents should aso be aware of how changes in multiple components might interact and
pose arisk to a project. Climate parameter-project component interfaces eval uated as being of
medium or high risk should be assessed in more detall.

TableA.3
Ranking Project Sensitivitiesto Climate and Related Environmental Parameters

(rank: Nil, Low, Medium, High)

Climate Typical Project PhasessComponents
Parameters
Construction | Large Linear Transportation Raw Materia | Waste Decommission-
Structures Structures | and/or Energy Supply Disposal ing and
Infrastructure Abandonment

Mean
Temperature
Frequency
and/or Severity
of Extreme
Temperature
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Total Annua
Rainfall

Total Annua
Snowfall

Frequency
and/or Severity
of Precipitation
Extremes
(return
periods)

Sealevel

Lake Levels
and
Streamflows

Soil Moisture
and Ground
Water

Evaporation
Rate

Wind Velocity

Frequency and
Severity of
Extreme
Weather
Events (other
than
temperature or
precipitation)

Arctic Sealce
Extent

Permafrost
Extent/Levels

Glacier
Dammed
Lake Failures
(Jokulhlaup)
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Annex B: Sources of Information for Practitioners

|. Measuring and Reducing GHG Emissions

With respect to GHG condderations, the following resources are available to EA practitioners.

Natural Resources Canada s Large Find Emitters Group: http://mww.nrcant

rncan.gc.callieg-gge/Englidvlieg_en.htm

Environment Canadal s GHG Inventory: http://www.ec.gc.ca/pdb/ghg

Canada's Climate Change Voluntary Chalenge and Regidtry Inc.: hitp://mww.vcr-mvr.cal
EcoGESte: www.mef.gouv.qc.calfr/environn/dev_dur/ecogeste.htm [link requires updating]

Canada’ s Third National Report on Climate Change, 2001; provides a summary of

Canadd s GHG inventory and projections of emissons to 2020:
http:/Amww.dimatechange.gc.calenglisv3nr/index.html

Intergovernmental Panel on Climate Change’s Third Assessment Report, Volume 111

assesses options for limiting GHG emissons
http:/Amww.grida.no/climate/ipcc_tar/wg3/index.htm

The Canadian Forest Service's Forest Carbon Accounting Web site:
http://carbon.cfs.nrcan.gc.cal

I1. Climate Change | mpactsin Canada

In genera, the resources described in this section would be the first placesto go to obtain
published information about climate change impacts relevant to specific regions and/or sectorsin
Canada.

With respect to impacts considerations, Step 1 requires that practitioners conduct a preliminary
scoping based on reedily available information. These resources will help practitionersto identify
potentia impacts of climate change in the geographica region, and on the biophysica systems of
interest to the project. The IPCC Third Assessment Review should be of particular value to
EA practitioners, as it represents the views of dozens of internationally recognized experts, and
attaches levels of confidence, where possible, to potentia future climate change impacts.

The resources in this section should dso provide practitioners with preliminary informeation for
usein: Step 2 — identifying the impacts of climate change on specific dimate parameters (eg.,
temperature, precipitation, ice conditions) to which the proposed project is senditive; Step 3 —
accumulating and assessing more detailed information about the potentid impacts of climate
change on the specific project and risks to the public and environment; Step 4 — developing a
plan for managing or avoiding risks to the project from climate change; and Step 5 — monitoring,
follow-up and adaptive management.
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A. Synthesis Documents

The documents described below reflect a synthesis of the opinions of researchers, and in some
cases of stakeholders as well, on the potentia impacts of climate change. For the most part,
these documents are based on review and assessment of the existing scientific literature.

IPCC - Third Assessment Report

The Intergovernmenta Pandl on Climate Change (IPCC) was established in 1988 by the World
Meteorologica Organization (WMO) and the United Nations Environment Programme
(UNEP) to address climate change. The IPPC’sroleisto assess— on a comprehensive,
objective, open and transparent basis — the scientific, technical and socio-economic information
relevant to understanding the risk of human+induced climate change, its potentid impacts, and
options for adgptation and mitigation. A main activity of the IPCC isto provide aregular
assessment of the state of knowledge on climate change. The First IPCC Assessment Report
was completed in 1990, the Second Assessment Report in 1995, and the Third Assessment
Report (TAR) in 2001. The TAR and other IPCC documents can be found on the IPCC Web
gteat: http://Amww.ipcc.ch.

The TAR includes three volumes, reflecting the work of the three IPCC Working Groups.

- Volume | assesses the scientific agpects of the climate system and climate change.
Volume Il assesses the vulnerability of socio-economic and naturd systemsto climate
change, negative and positive consequences of climate change, and options for adapting
toit.

Volume Il assesses options for limiting GHG emissons and otherwise mitigating climate
change.

The TAR summary report produced by Working Group 1l of the IPCC, Climate Change
2001: Impacts, Adaptation and Vulnerability provides a synthess of the most recent findings
on regiond climate changes, the effects on and vulnerability of naturad and human sysemsto
these changes, aswell askey regionad impacts and issues. Chapter 15 dedls with North
America. The direct link to this chapter is http://www.grida.no/climate/ipcc _tar/wg2/545.htm.

Canada Country Study

The Canada Country Study (CCS) was the first comprehensive program aimed at determining
the impacts of climate change on different regions and economic sectors within Canada
Launched in 1996, the CCS reviewed existing knowledge about the potentia socid, biologica,
and economic impacts of climate change. Some chapters reflect individua research studies,
while others review and assess the broader scientific literature. Six regiond reports (B.C. and
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Y ukon, Arctic, Prairies, Ontario, Quebec, and Atlantic), dong with a series of reports on
individua sectors and cross-cutting issues were released in 1997 and 1998. They are available
at http://Aww.ec.gc.calclimate/ccs. [Environment Canada is currently rebuilding its Web site].
Theregiond reportsonly are available &:
http://www.carleton.cal~tpatters'teaching/climatechange/canadal.

Climate Change Poster Series

Climate Change in Canada, a series of seven posters and related materials based on the
Canada Country Study and depicting climate change impactsin regions across Canada, is
available through the fallowing Web site: http:/Awww. adaptati on.nrcan.qgc.ca/posters/

Canadian National Assessment

Climate Change Impacts and Adaptation: a Canadian Perspective, isareview of Canadian
impacts and adaptation research from 1997 to the present. The report builds on the Canada
Country Study, and reflects a greater emphads on review and assessment of exigting literature.
It providesinformation on various sectors, including water resources, agriculture, forestry,
fisheries, coastd zone, and hedlth, aswdll as generd information on impacts and adaptation,
advances in research techniques, and existing knowledge gaps. Sector-specific chapters are
available a http://adaptation.nrcan.gc.calhome? e.asp?CalD=9& PglD=25. More
comprehensive information on region-specific issues is expected to be released by 2006.

US National Assessment

The US National Assessment of the Potential Consequences of Climate Variability and
Change — published in 2000 and 2001 — synthesi zes, evauates, and reports on current
knowledge of the potential consequences of climate variability and change on the United States
in the 21% century. It includes information about dlimate change impacts on 10 mega-regions, 19
regions, and five sectors. agriculture, water, hedlth, forests, and coastal areas and marine
resources. Much of thisinformetion, particularly in regions bordering on Canada, will be of
vaue to Canadian practitioners. Both regiond and sectord reports are available from the main
US Nationa Assessment Web site, at: hitp://www.usgerp.gov/usgerp/nacc/default.htm.
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B. Targeted Documents

Many other studies and reports describe climate change impacts on specific regions, bio-
physica systems, or sectors in Canada. The following ligt, while incomplete, provides links to
some of the most sgnificant sources of such information.

Government of Canada — Natural Resour ces Canada

Natura Resources Canada hosts the main Government of Canada climate change impacts and
adaptation Web site, at http://adaptation.nrcan.gc.cal.

The Resource Centre portion of this Web site includes reports, fact sheets, presentations,
papers, and links to other Web stes. Themain link is
http://adaptation.nrcan.gc.calresource e.asp.

The Web site dso includes links to projects funded under the federd Climate Change Action
Fund and Action Plan 2000, by sector and by region, and links to related papers and
resources http://adaptation.nrcan.gc.calhome e.agp?CalD=9& PglD=23. These projects
indude, for example, astudy on the possible consegquences of climate change aong the Beaufort
Coastlands (available at http://sts.gsc.nrcan.ge.calbeaufort/), aswel as critical information on
permafrost and climate change (available a http://sts.gsc.nrcan.ge.calpermafrost/climate.htm).

Government of Canada — Environment Canada

The main Environment Canada climate change Web ste is http://Awww.ec.gc.calclimate/
[the Environment Canada climate change Ste is currently under congtruction]

Adapting to Climate Change in the Toronto-Niagara Region: Towards an Integrated
Under standing of Science, Impacts, and Responses (1999)

Adapting to Climate Change and Variability in the Great Lakes— S. Lawrence Basin
(1998)

Climate Change and Canada’ s National Park System (1998)
Extreme Weather and Climate Change (1998)

Mackenzie Basin Impact Study: A regional study on the effect of climate changein
Canada

Water Resources. Monitoring the effect of climate change on freshwater ecosystems
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Canadian Climate Impactsand Adaptation Research Network (C-CIARN)

C-CIARN isanationd network established and funded by Natural Resources Canada, which
facilitates the generation of new climate change knowledge by bringing researchers together with
decison makers from industry, governments, and non-governmenta organizations. C-CIARN is
comprised of Sx regiond offices (British Columbia, Prairies, Ontario, Quebec, Atlantic, and
North) and seven sectord (Hedth, Water Resources, Coastal Zone, Forest, Agriculture,

L andscape Hazards, and Fisheries), connecting researchers and stakeholders across the
country. Further information about C-CIARN can be found at: http://www.c-ciarn.cal.

Some of the C-CIARN offices have produced summaries of the literature relevant to their area
of interest. The national C-CIARN database includes references to hundreds of papers on
climate change impacts and adaptation in Canada, and alows searches by title, author, abstract,
keywords, and publication date. The database can be found at http:/Awww.c-
ciancalindex_e.asp?Cald=9& Pgld=20

International Institute for Sustainable Development

The Internationd Indtitute for Sustainable Development (11SD) is a non-profit organization that
promotes sustainable development by advancing policy recommendations on international trade
and investment, economic policy, dimate change, measurement and indicators, and naturd
resource management. The I1SD islooking at climate change impacts and adaptation in
Canada s North. Information about this project, Focusing on the Arctic, can be found at
http:/AMww.iisd.org/climatelarctic/.

Canadian Council of Ministers of the Environment

The Canadian Council of Minigters of the Environment (CCME) is preparing a report —
available later in 2003 — that describes twelve climate change indicators, documents changesin
these indicators during the 20" century, and identifies the potential implications of such changes
to things Canadians vaue. This report iswritten for a generd audience, and is based on
scientificaly sound, readily available data. The CCME Web site, located at www.ccme.ca,
provides free access to the document in PDF format.

Government of British Columbia— Ministry of Water, Land and Air Protection

Indicators of Climate Change, 2002, documents how temperature, precipitation, and some
related physica and biological systems changed in British Columbia during the last 100 years.
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The trends suggest that many regions of British Columbia are Sarting to fed the early impacts of
climate change. The report and supporting technica documents are available at:
http://wlapwww.gov.be.calar/climate/#indicators.

Government of the United States

The United States and other sgnatories to the United Nations Framework Convention

on Climate Change (UNFCCC) are obligated to submit to the UNFCCC Secretariat periodic
national communications (reports). These reports are to provide awide ranging and
comprehensive update on a country's mitigation and adaptation efforts in response to climate
change. The most recent such report from the US government — Climate Action Report 2002
— contains a chapter on impacts and adaptation based largely on the US Nationa Assessment.
Itisavalable at:

http://mww.usgerp.gov/usgerp/Library/thirdnatcom/chapter6.htm

The US Environmenta Protection Agency (EPA) maintains aWeb ste on climate variability and
change. The “Where You Live’ section of this Web site contains links to clickable maps of the
World, United States, and Naturd Places, aswell as materid on how these regions and
ecosystems may be affected by climate change. Thelink is

http://yosemite.epa.gov/OA R/globa warming.nsf/content/index.html

I11. Climate Change | mpact Assessments

In some cases, apreiminary literature review will identify potentiad climate change impactson a
project that require more detailed assessment. Although the resourcesin Section 11 should
provide practitioners with background information relevant to al these tasks, in some cases
practitioners may need access to more specidized information about climate change, its impacts,
and potentia adaptation measures. A number of organizationsin Canada can provide guidance
on ways to obtain this specidized information, including links to more specidized information
sources and expertise in using and interpreting thisinformation.

Canadian Climate I mpacts Scenarios Proj ect

The Canadian Climate Impacts and Scenarios (CCIS) project provides climate scenario
information and scenario congtruction advice to impacts researchers in Canada. Itsgod isto
ensure that resulting impacts studies can be used to provide Canadians with a meaningful
nationa assessment of the impacts of climate change and can contribute to future international
assessments such as those undertaken by the IPCC. Godls of the program include:
the provison of basic nationa climate change scenarios, advice and rdated information to
the Canadian impacts and adaptation communities;
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the development of a nationaly consstent framework within which sector- and region
specific climate change scenarios will be developed through engagement of the respective
impacts and adaptation research communities,

the development and maintenance of a capacity within the Canadian impacts and adaptation
research communities to develop nationaly consstent climate change scenarios to support
climate impacts and adaptation research and assessments; and

the engagement of the university research community and scenario usersin the further
development of the young and growing science of climate change scenarios.

Further information on the program can be found at: http://cics.uvic.ca/scenarios.

Canadian Insgtitute for Climate Studies

The Canadian Ingtitute for Climate Studies (CICS) is a not-for-profit Canadian corporation
edtablished to further the understanding of the climate system, its variability and potentid for
change and the gpplication of that understanding to decision making in both the public and
private sectors. CICS hogts the Canadian Climate Impacts Scenarios Project (see below) and
on afee-for-service basis provides advice, consultation, andyss, interpretation and seasond
climate predictions to business, industry, government, and individuas whose decisons are
climate sengtive. More information about CICS can be found at:
http:/Amww.cics.uvic.calindex.cgi?ZAbout Us/Canadian Inditute for Climate Studies.

Canadian Climate Impacts and Adaptation Research Network

The Canadian Climate Impacts and Adaptation Research Network (C-CIARN) isanationa
network thet facilitates the generation of new climate change knowledge by bringing researchers
together with decison makers from industry, governments, and norngovernmenta organizations
to address key issues. C-CIARN is comprised of six regiond offices (British Columbia,
Prairies, Ontario, Quebec, Atlantic and North) and seven sectord offices (Hedlth, Water
Resources, Coastal Zone, Forest, Agriculture, Landscape Hazards and Fisheries), connecting
researchers and stakeholders across the country. Individual C-CIARN offices may be able to
identify resources and expertise for more detailed analyss of climate change impacts on specific
projects. Further information about C-CIARN can be found at: http://www.c-ciarn.cd.

Ouranos

Ouranosis aresearch consortium founded by seven departments of the Government of
Québec, Hydro-Québec, and Environment Canada s Meteorologica Service of Canada. It
hosts the Quebec office of the C-CIARN network. Ouranos looks at climate change issues and
adaptation a the regiond level throughout North America, dthough its area of emphasisis
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Quebec. It focuses on the needs of a changing group of users, the most proactive of which are
the members of the Consortium. Through sharing human and financid resources, Consortium
members gain access to scientific knowledge essentid to decison making and to adapting their
activitiesto climate change. Ouranosis bleat: http://www. ouranos.ca.

Centre de Ressources en Impacts et Adaptation au Climat et a ses Changementsisa
Ouranos partnership site whose activities include climate monitoring, climate change scenarios
development and linkages with the Ouranos site for Impacts and Adaptation issues. CRIACC
can befound at: http://criacc.qc.ca

Science Assessment I ntegration Group (Environment Canada)

The Science Assessment Integration Group within the Meteorologica Service of Canada
provides expert advice on impacts, predictions and modeled projections of climate change. Its
Web siteincludes specid reports on climate modd projections for Canada, climate change and
extreme wegther, frequently asked questions, aswell as annud reviews of emerging internationd
literature, including those on impacts, which update the informetion available from IPCC. For
more information vigt the group’s Web dte at:
http://mwww.msc.ec.gc.calsaib/climate/dimat_e.cfm.

Adaptation and I mpacts Resear ch Group (Environment Canada)

The Adaptation and Impacts Research Group (AIRG) within the M SC was established to
ensure that information is available to Canadians on the environmenta, socia and economic
impacts caused by vulnerabilities to aamospheric change, variability and extremes, and on vigble
adaptive responses. AIRG research results can be used by Canadians (e.g., decision and policy
makers within communities, organizations, the private sector, and government) to promote and
facilitate adaptation to atmaospheric change, variability and extremes and to assst in identifying
the need for other response options (e.g., mitigation when impacts and/or adaptation response
are deemed unacceptable or insufficient). Themain AIRG link is: http:/Avww.msc-
smc.ec.qc.caarg/

Climate Change Action Fund/Action Plan 2000 (Gover nment of Canada)

The Climate Change Action Fund (CCAF) was established in 1998 by the federd government
to help Canada meet its commitments under the Kyoto Protocol to reduce GHG emissions.
Through the CCAF, the Government of Canada has taken steps to engage governments,
businesses, communities and individua Canadians to address climate change. Budget 2000
extended the CCAF for three more years to 2003-2004 at $50 million per year. The CCAF
now has five components:
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Building for the Future

Internationa Policy and Related Activities
Public Education and Outreach

Science, Impacts and Adaptation
Technology Early Action Measures (TEAM)

CCAF main Web ste
http://climatechange.gc.calenglisactionsaction fund/index.shtml.

The Science, Impacts and Adaptation (SIA) component of the CCAF aims to advance
knowledge of the magnitude, rate and regiond distribution of climate change and itsimpact on
Canada and the capacity of Canadians to adapt to climate change. It supports global- and
regiond-scale climate modding for impact and adaptation needs, as well as the development
and provision of climate scenarios for impacts and adaptation researchers. It contributes to the
development of adaptation strategies in regions and sectors where impacts are presently being
fet and where decisions taken now have long-term implications. More information about the
SIA program isavailable at: http://climatechange.gc.calenglisvactions/action fund/scienceshtml.

The Science Program within the SIA component of the CCAF has supported, among other
things, research on climate and wegather extremes, improvements to climate syssem models, and
the development of sector-specific scenarios of climate change. More information about the
Science program can be found at: http://mww.ec.gc.calclimate/ CCAF-FA CC/Science/lang.htm,
or by contacting the Science Liaison Office (Environment Canada) at (819) 997-2724.

The Adaptation Liaison Office at Natural Resources Canada manages the federa Climate
Change Impacts and Adaptation Program within the SIA component of CCAF. The program
provides funding for research and activities to improve knowledge of Canadd s vulnerability to
dimate change, to better assess the risks and benefits posed by climate change and to build the
foundation upon which gppropriate decisons on adaptation can be made. The Program dso
facilitates interaction between stakeholders and researchers through support of the Canadian
Climate Impacts and Adaptation Research Network (C-CIARN). More information can be
found at: http://adaptation.nrcan.gc.ca

Prairie Adaptation Resear ch Collaborative

The Prairie Adaptation Research Collaborative (PARC) is afacilitative, interdisciplinary
research network established to understand the potential impacts of climate change on the
Canadian prairie provinces and conduct research necessary to develop appropriate adaptation
drategies. It hosts the Prairies office of the C-CIARN network. PARC was established in 2000
tor
promote and coordinate collaborative research among sectors and disciplines on climate
change impacts and adaptation;
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increase the synergy among participating groups and sectors to reduce the negetive
impacts of climate change while taking advantage of new opportunities that arise. PARC
islocated at: http://www.parc.cal.

V. Climate Change Policy

International Framework for Action on Climate Change
Theinternationa climate change negotiations process home page: http://unfccc.int/

Guide to the Internationd Climate Change Negotiations Process.
http://unfccc.int/resource/processindex.html

Text of the Kyoto Protocol: http://unfccc.int/resource/docs/convkp/kpeng.pdf

Text of the UNFCCC: http://unfccc.int/resource/docs/convkp/conveng.pdf

Government of Canada

A Climate Change Plan for Canada, November 2002:
http:/Amww.climatechange.gc.calplan for_canadalindex.html

Nationd Climate Change Process. http://mwww.nccp.calNCCP/index_e.html

As part of itsinternational commitment on climate change, Canada, dong with other
sggnatories to the United Nations Framework Convention on Climate Change
(UNFCCC), isobligated to submit to the UNFCCC Secretariat periodic nationa
communications (reports). These reports are intended to provide awide ranging and
comprehengve update on a country's mitigation and adaptation effortsin response to
climate change. Canada submitted its Third National Report on Climate Change in 2001.
The report includes: an overview of Canada's Nationd Implementation Strategy on Climate
Change and resulting key policies and measures, a summary of Canada's nationd GHG
inventory and projections of emissons to 2020; and an overview of the science, impacts
(vulnerahility assessment), and adaptation issues facing Canadain the future:
http:/Aww.climatechange.gc.calenglisv3nr/index.html

Federal, Provincial and Territorial Government Web siteson Climate Change

Jurisdiction Web Link

Government of Canada http://www.climatechange.gc.ca

British Columbia http://wlapwww.gov.bc.calair/climate/index.html

Y ukon http://www.environmentyukon.gov.yk.ca/epal/climate.shtml
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Alberta

http://www3.gov.ab.calenv/climate/index.html

Saskatchewan

http://www.serm.gov.sk.ca/environment/climatechange/

Manitoba

http://www.gov.mb.ca/conservation/climatechange

Northwest Territories

http://www.gov.nt.c&/dRWED/eps/energy.htm

Ontario

http://www.est.gov.on.ca/english/energy/en air climate.cfm

Quebec http://mww.mrn.gouv.gc.calclimatiques/
Nunavut http://www.gov.nu.ca/sd.htm

New Brunswick http://www.gnb.ca/l0078/index-e.asp
Nova Scotia http://www.gov.ns.ca/natr/climate/

Prince Edward Idand

http://www.gov.pe.calinf opei/Government/Govl nfo/
Environment and Land/Climate and Weather/

Newfoundland and
L abrador

http://www.gov.nf .calenv/

V. Canadian Environmental Assessment Processes

Jurisdiction W eb-link

Federal Government http://www.ceaa.gc.cal

British Columbia http://www.ea0.gov.bc.cal/

Y ukon http://www.gov.yk.ca/depts'eco/dap/yeaa.html

Alberta http://www3.gov.ab.calenv/protenf/assessment/index.html
Saskatchewan http://www.serm.gov.sk.ca/environment/assessment/

Manitoba http://www.gov.mb.ca/conservati on/envapproval §/publ /procbul | .ht

ml

Northwest Territories

h_ttp://www.rwed.qov.nt.ca/

Mackenzie Valley EIRB

http://mwww.mveirb.nt.ca

Ontario

http://www.ene.gov.on.calenvison/env reg/ea/English/index.htm

Quebec http://www.menv.gouv.gc.ca/programmes/evalenv
Nunavut http://mwww.gov.nu.ca/sd.htm; http://www.polarnet.calnirb/
New Brunswick http://www.gnb.ca/0009/0377/0002/index-e.html

Nova Scotia www.gov.ns.ca/enla/ess/ea

Prince Edward Idand

http://www.gov.pe.calinfopel/Government/Govlnfo/Environmentand
Land/ Environmental Impact Assessment/

Newfoundland and
L abrador

http://www.gov.nf .calenv/Env/EA %202001/pages/index.htm
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Annex C: Case Studies of Canadian Approaches

This Annex provides examples of projects where climate change consderations have been
incorporated into the EA process, ether at the federa or provincid levels. The Annex outlines
how each of these project EAs addressed the generd steps outlined in Section 2. These case
studies seek to illustrate how climate change cond derations were incorporated into the EA, and
do not seek to assess either the effectiveness of the assessment or the project outcomes.

Brooks Power Plant and Coal Mine Project

In 2001, Fording Cod Limited proposed the devel opment of a 1000 MW coal-fired power
generating station and associated coa mine near Brooks, Alberta. This project required an
environmental assessment under both federd and provincid legidation and ajoint review was
commenced under the 1999 Canada-Alberta Agreement for Environmental Assessment
Cooperation, with Alberta assuming the lead.

Step 1: Preliminary Scoping for GHG Considerationg/ldentify GHG Consder ations

Alberta consdered the order of magnitude of anticipated emissions from this project, the nature
of the project and emissions from smilar activities before deciding to assess GHG emissons as
part of the project’s EA.

Step 2: Assess GHG Considerations

The terms of reference issued by Albertafor this project required the proponent to address the
incrementd loading of GHG to the atmosphere as aresult of the project. The proponent was
asked to identify the sources and quantities of GHG emissions associated with the project, as
well asthe intengity of GHG emissons per unit of energy produced. Other requirements
included: comparing emissionsintendty to industry and technology performance (i.e. best
available technology); addressing risk management, and considering phased action for
continuous improvement and timing. Relaive to continuous improvement, the proponent was
aso asked to describe how flexibility was accounted for in the plant design and layout to
accommodate potential modifications that may be required by any future change in sandards,
limits and guidelines. While rdevant to long-term management of GHG, this part of the terms of
reference related to future changes in standards for any parameters.

Step 3: GHG Management Plans

The terms of reference for this assessment asked the proponent to discuss the impact of the
plant emissons and Fording' s overdl project and corporate GHG management plans, including
plans for the use of offsets or other innovative approaches, with reference to the objectives set
out in Alberta s Strategy for Action on Climate Change (1998) and relevant nationd
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initiatives (including the Voluntary Chdlenge and Regigtry program). The proponent was dso
asked to identify any emisson minimization processes or programs thet it plans to employ.

In addition, the proponent was asked to comment on the adaptability of the project in the event
that the region’s dimate changed sgnificantly, and to identify implications that possble climate
change might have for the sustainability of the project. The intent was to have the proponent
gpproach the issue as a ample Stuation andyss. For ingtance, if the climate was to change by
the gpproximate amount that generally available scenarios indicate as possible, would there be
any implications for the project? The proponent was not expected to do climate modeling.

Step 4: Monitoring, Follow-up and Adaptive M anagement

It was expected that reporting would be required for gross emissons, net emissons, and gross
and net emission intengties. Emission offsets would aso be reported and verified asred and
measurable by an independent third party.

Northumberland Crossing Project

The Northumberland Crossing project, which involved the congtruction of a 13-km fixed link
from Prince Edward Idand to New Brunswick, was assessed federdly under the Environmental
Assessment and Review Process (EARP). The assessment considered the potential impacts of
climate change on the project and was completed in 1993.

Step 1: Preiminary Scoping for Impacts Consider ations

The Northumberland Crossng Review Panel examined how atmospheric conditions, geological
factors and marine conditions might affect the project.

Step 2: Identify Impacts Consider ations

Specific sengtivities identified included a potentia decrease in regiona ocean temperatures and
resulting formation of thicker ice, as aresult of increased outflow of Arctic metwater and/or
more frequent occurrence of Arctic air massesin the winter.

Step 3: Assess Impact Considerations

The likelihood of these changes was assessed by the initiating department. Mathematical moddls
were used to observe the possible effects of long-term sealevel rise on the project.
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Step 4: Impacts Management Plan

The pand determined that a safety factor would be required to ensure that the maximum
tolerable ice-out ddlay was not exceeded in the event of significant climatic shifts. Based on the
results of mathematicad modds (see Step 3), the structure was designed to withstand dl marine
conditions (sdt, ice, sediment, etc), including a one-meter sealevel rise, and a 100-year tidd
current.

Step 5: Monitoring, Follow-up and Adaptive M anagement

The review pand recommended that effects monitoring be established as an ongoing
commitment to monitor both the impact of the project on the environment, and the impact of the
environment (including climate change) on the project. The pand dso recommended thet a
generd environmental monitoring program be put in place. These recommendations were not
adopted by the responsible authority in the find gpproval.

Keenleyside Power Plant Project

In 1997, the Government of British Columbia explored the potentia climate change impacts on
the proposed 150 mw hydro-€eectric Keenleyside Power Plant as part of its EA of the project.

Step 1: Preliminary Scoping for Impacts Consider ations

In order to determine the project’ s sengtivities to climate change, the EA practitioner requested
that the proponent provide an andysis of the effects of climate change on the power plant.

Step 2: Identify Impacts Consider ations

The proponent assessed the likelihood of climate parameters being affected by climate change
by consdering exigting information and scenarios developed by Neitze et d. and Snover.
However, while these results suggested that climate change would result in warmer, wetter
winters and warmer, drier summers, there was little consensus among the scientific community at
that time (1997) regarding the potentiad significance of impacts in the Pacific Northwest.

Step 3: Assess Impact Consider ations

The EA examined the risks associated with climate change impacts on aguetic systems,
resources and transmisson lines. Therisk assessment determined that, because the Arrow
Lakes are large and deep, increased flooding, runoff and sediment input would not have any
effect on the project (and might in fact benefit it). It was dso determined that anticipated
changes to the spring snowpack (due to higher freezing levels and refill to the reservoir) were
unlikely to be sgnificantly affected by climate change. Risks associated with changing icing
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conditions, higher summer temperatures, elevated risk of fire and increased snowfdl were dso
evauated with regard to the transmisson line.

Step 4: Impacts M anagemert Plan

Mitigation measures were considered in the design of the project. For example, adjusting
tensons in the transmission line were designed to accommodate a temperature rise. In addition,
potentia effects from increased snowpack and faster runoff were offset by protecting riparian
zones, road and crossing designs. These mitigation measures are consstent with the level of
certainty of available climate change forecasts, as well astherisk of project effects.

Diavik Diamond Mine Project

The Diavik Diamond Mine, located in the Northwest Territories, was assessed by federd
comprehensive study in 1999. The assessment considered both the potentia contribution of the
project to climate change and the potentid impact of climate change on the project.

Step 1. Preiminary Scoping for GHG and I mpacts Consder ations

Scoping for GHG considerations was done both by the proponent and by Environment Canada
in the early stages of the assessment. Given the rdaive sze of the potentid emissons from the
project from aregiond perspective (gpproximately 9% of combined Y ukon and NWT
emissons), further consderation of emissonswas given in the EA.

The identified sengtivities of the project to specific climate parameters were related to the
gructurd integrity of the mine' s kimberlite containment dam which relied extengively on
permafrogt in theinitid project proposal.

Step 2: Identify and Assess GHG and I mpacts Consider ations

Inits EA overview and environmenta effects reports, the proponent identified specific sources
of emissons of carbon dioxide, methane and nitrous oxide associated with the project.

The likelihood of changesin key climate parameters (1.e., permafrost) was considered through
the use of generd circulation modds and therma modeing. This modeling work was done by

Environment Canada. These modd s predict sgnificant warming at high latitudes, including the
NWT, over the next century, with consequent potential impacts on the containment dam.
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Step 3: GHG and Impacts Management Plan

Both Environment Canada and the Government of the Northwest Territories recommended
measures to reduce emissions from the project, through energy efficiency and energy reduction
messures, aswell asthe use of dternative energy sources. Diavik Diamonds Mine Inc. agreed
to register with the VVoluntary Challenge and Registry Program, as part of its commitment to
reduce emissions of GHG, and aso agreed to consder the use of wind power on Site.

While no immediate concern for permafrost was identified, it was recommended that specia
attention be directed to the permesahility and stability of containment dams, emergency spillway
and rock cap proposed for closure. It was also recommended that Diavik rely on geomembrane
structures, rather than frozen core dams. A number of design modifications were made to the
project on the basis of this assessment.

Step 4: Monitoring, Follow-up and Adaptive M anagement

While generd follow-up was suggested for the overdl environmenta effects of the project, no
specific follow-up program was required for GHGs and climate change.

44 Incorporating Climate Change Considerations in Environmental Assessment



