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15. SUBJECTS OF NOTE

15.6 CLIMATE AND AIR QUALITY

15.6.1 Existing Environment

The Northwest Territories’ climate is generally dry and cold, with long winters and
mild summers. The nearest meteorological station to the Expansion Project area is in
Fort Smith, 56 km southwest of Twin Gorges. Although the Taltson basin is northeast
of and at a higher elevation than Fort Smith, the data obtained from this station are
reasonably representative of the climatological conditions of the Project area, and
provide long-term climate records for the region.

Hydroelectric power generation is greatly influenced by local meteorological
conditions. Air temperature regulates freezing and ice break-up, and precipitation
controls the volume of flow available for power generation. Mean annual air
temperatures at the Fort Smith Airport have warmed approximately +2.9°C over the
past 54 years. This is consistent with the +1.9°C trend in air temperatures recorded in
the Mackenzie District over the past 53 years by Environment Canada. Six of the ten
warmest years recorded in the Mackenzie District have occurred in the last 13 years
(1993, 1995, 1997, 1998, 1999, and 2000).

Precipitation has been monitored at the Fort Smith Airport since 1943. The average
annual precipitation in the region is estimated to be approximately 400 mm. Rainfall
comprises 66% of the total annual precipitation, with the highest rainfall occurring in
July. Snow-water equivalent (SWE), a measure of snow’s water content that is
dependent on density and depth, contributes 32% of the annual precipitation in the
Taltson area, with the highest snowfall occurring in November. Annual evaporation
from the open water is estimated at 400 mm. The evaporation in the Taltson Basin is
substantial because of the large surface area of the lakes in the Project area. A small
percentage of the snowpack is lost through sublimation during the winter months. The
existing meteorological stations and climate data are deemed to provide adequate
baseline information for the Project. A more detailed summary of the existing climate
conditions in the study area is provided in Section 9.4.3.

The only existing anthropogenic air emissions within the remote Project area are the
emissions associated with the mines around the Project area and the existing Twin
Gorges power facility, which provides hydroelectricity to the towns of Fort Smith and
Hay River. Emissions are primarily from vehicle, aircraft, and equipment exhaust, and
include air contaminants such as carbon dioxide (CO,), sulphur dioxide (SO,), oxides
of nitrogen (NOy), carbon monoxide (CO), and particulate matter (PM;o, and PM, ).
In addition, traffic along unpaved roads results in fugitive dust and PM emissions.
Overall, the existing facility’s current air contaminants and greenhouse gases (GHGs)
emissions can be considered low or negligible. Baseline data for emissions from the
existing facility are not available.

The Northwest Territories has developed a Greenhouse Gas Strategy to control air
emissions to reduce GHG effects on the environment, minimize effects on the
economy, and support Canada’s obligations under the Kyoto Protocol. An important
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15.6.2.1

15.6.3

15.6.3.1

component of this strategy is to identify and promote economic opportunities that may
arise from the use of cleaner sources of energy.

Valued Components

Air quality and climate are identified as Valued Components (VCs) for this effects
assessment. Air quality is a fundamental component of the natural ecosystem because
of its biological importance to all living organisms including vegetation and wildlife.
Air quality also has aesthetic value in terms of visibility and odour. Air contaminants
can have the potential to adversely affect human health. In addition, air quality issues
have the potential to extend to regional and global scales to include potential acidic
depositions (acid rain) and climate effects (global warming).

Climate is a fundamental component of all ecological systems. Long-term trends in
climate parameters (i.e. temperature, precipitation) observed over the past several
decades are projected to continue. These long-term trends in climate change have
been linked largely to anthropogenic releases of air emissions, particularly GHGs.
Scientific research suggests polar regions, including the Northwest Territories, would
experience greater trends in changing climate parameters than elsewhere on Earth. It
is not possible to link contributions of individual GHG emission sources to
incremental climate change. Therefore, this assessment focuses on the Expansion
Project’s contributions and offsets to regional, national, and sector-specific GHG
inventories.

ASSESSMENT ENDPOINTS

The assessment endpoints represent the key features of the VCs that should be
protected. Assessment endpoints for the ambient air quality and climate VCs are
presented in Table 15.6.1. In addition, the potential pathways that affect each
assessment endpoint are presented.

Table 15.6.1 — Summary of Ambient Air Quality and Climate Valued Components

Subject of Note Valued Component Assessment Endpoint

Effects of Project on air . . . Conservation of ambient air
. Ambient air quality .
quality quality

Effects of Project on air . Contribution to / offset of regional
. Climate . . h
quality and national GHG inventories

Spatial and Temporal Boundaries

LocAL STuDY AREA

The local study area includes areas that would be directly affected by Project-related
emissions (Figure 15.6.1). This includes areas such as at the Twin Gorges dam site
and Nonacho Lake Control Structure where localized Project emissions could result in
measurable concentrations above background levels. The access road and the winter
road from Twin Gorges to Nonacho Lake were also considered within the local study
area.

DEVELOPER’S ASSESSMENT REPORT 2009 SON: CLIMATE AND AIR QUALITY 15.6.2
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REGIONAL STUDY AREA

The regional study area includes the entire Taltson Basin and mines such as BHP
Billiton Ekati Diamond Mine (Ekati), Rio Tinto/Aber Resources Diavik Diamond
Mine (Diavik), De Beers Canada Mining Inc. Snap Lake Diamond Mine (Snap Lake),
and De Beers/Mountain Province Gahcho Kué Mine (Gahcho Kué mine) that may be
powered by the Taltson power facility. Several NWT cities and communities
including Fort Smith, Fort Resolution, Fort Fitzgerald, Hay River and also parts of
Alberta are included in the regional study area since they too contribute to air quality
(Figure 15.6.1).

TEMPORAL BOUNDARIES

The Project is anticipated to have a minimum lifetime of 40 years, with the first 20
years devoted to servicing the regional mines. Upon closure of the mines, there is a
potential for the Project to be interconnected to Yellowknife and other areas including
any new future developments, which can extend the life of the Project. For this
assessment the temporal boundaries for construction are variable (probably three
years) depending on when each component of the Project is contracted and how long
it lasts. The temporal boundary for the operational phase of the Project is considered
to be 40 years.

Pathways Analysis

The pathways affecting VCs, mitigation measures to reduce effects, and the results of
the pathway validation are presented in this section.

IDENTIFICATION OF PATHWAYS

Construction Phase Pathways to VC

During the Project’s construction phase, which includes building additional
transmission lines, there would be emissions of air contaminants from fuel
combustion. Sources of these emissions would include diesel generators, helicopters,
mobile equipment, and vehicles operating on the construction site. The primary air
contaminants from these sources would be PM, NO,, SO,, CO,, and minor quantities
of other gaseous contaminants such as volatile organic compounds (VOC) and CO. In
addition, all other construction-related activities such as blasting, ripping, and loading,
as well as traffic along unpaved roads would also result in the emissions of PM and
small quantities of gaseous contaminants. However, these activities would have a
short duration.

Construction camps at the plant site, to a smaller degree, would also contribute to air
emissions from the fuel sources used for residential activities such as heating, cooking
etc., used by the construction crew.

It is anticipated that a portion of the transmission lines would be within the tundra.
Any portion of the transmission lines that would be in the south may require some
land clearing and removal of low level vegetation, which would reduce the amount of
CO; sink in the area and consequently add to the net GHG emissions for the Project.

DEVELOPER’S ASSESSMENT REPORT 2009 SON: CLIMATE AND AIR QUALITY 15.6.4
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Operational Phase Pathways to VC

When the plant becomes operational, there would be emissions of PM, NOy, SO,, and
minor quantities of other gaseous contaminants such as VOCs and CO from the
combustion of fuel for vehicles (trucks, helicopters, and other mobile equipment) used
for transportation and backup diesel generators at both Twin Gorges and Nonacho
Lake control structure. When conditions are dry, winter roads may contribute to minor
amounts of fugitive dust emissions. Ice roads normally do not cause fugitive dust
emissions except from the material being transported. Also, equipment and vehicle
repair and maintenance activities at the plant site may contribute to air emissions.

In addition, there may be relatively minor emissions of GHGs (CO, and methane
[CHy4]) associated with decaying vegetation in areas inundated by water. This is
because vegetation that gets covered under water decays (under anaerobic conditions)
over a period to produce greenhouse gases (CO, and CH,4). Although there would be
no new flooding, some areas would experience higher water levels on a more regular
basis than experienced previously. These GHG emissions from changes in the water
level, though small, would continue during the life of the Project.

Residential activities (e.g. heating construction camps) around the plant site would
also contribute to emissions of relatively minor quantities of PM, NOy, and SO, from
fuel sources.

The electrical production that is currently generated at the existing facility is
considered “green energy,” which results in very few GHG emissions. If the power
currently being supplied by the existing facility were to be supplied by diesel
generators (a common electrical source in remote areas such as northern Canada),
substantial GHG emissions would be produced. Therefore, the current Project would
be considered a GHG emission offset. The GHG offset of the Expansion Project
would be of even greater importance to regional GHG emissions potentially replacing
between 36 MW and 56 MW of power currently being produced primarily by high-
GHG emission diesel generators.

A summary of the pathways analysis for the construction and operational phases of
the Project is presented in Table 15.6.2.

Table 15.6.2 — Pathways to Valued Component Air Quality

Project Vel Assessment Endpoint Pathway PathV\./ay
Component Component Duration
Conservation of ambient
Ambient air air quality and Construction
quality and contribution to regional activity leading | Construction
climate and national GHG to air emissions
inventories

Twin Gorges - -
Conservation of ambient | Power

Ambient air air quality and generation
quality and contribution to regional facilities Operation
climate and national GHG leading to air

inventories emissions

DEVELOPER’S ASSESSMENT REPORT 2009 SON: CLIMATE AND AIR QUALITY 15.6.5
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Project Valued . Pathwa
) Assessment Endpoint Pathway ay
Component Component Duration
Hydro power
Offset of regional and fsnlircai:on
Twin Gorges Climate national GHG placing Operation
. . existing diesel
inventories
generated
power
Conservation of ambient
. Ambient air air quality and Construction
Winter roads . L . L . .
quality and contribution to regional activity leading | Construction
(seasonal) . . . L
climate and national GHG to air emissions
inventories
Conservation of ambient
Ambient air air quality and Construction
quality and contribution to regional activity leading | Construction
climate and national GHG to air emissions
Nonacho Lake inventories
control
structure Submergence
Ambient air Contribution to regional | of terrestrial
quality and and national GHG vegetation due | Operation
climate inventories to water level
changes
. Ambient air Conservation of ambient | Construction
Transmission . . . . . . .
line quality and air quality and climate activity leading | Construction
climate change to air emissions
Camp site
. Ambient air Conservation of ambient res!dfeptlal
Construction . . . . activities .
quality and air quality and climate . Construction
camps . leading to
climate change S
emissions (e.g.
heating)
15.6.4.2 MITIGATION

Typical management practices would be employed as required to minimize or negate
potential effects air quality and climate. Practices may include:

= wetting materials awaiting transportation to control fugitive dust,

=  wetting materials that are being transported to control fugitive dust,

»  wetting roads, parking, and storage areas during dry periods to control fugitive

dust,

= covering construction material stockpiles to minimize wind-blown dust,

= control of open burning to minimize particulate and gaseous emissions from

combustion,

= preventive maintenance of equipment on site,

= control or eliminate equipment idling time, and

* minimizing number of trips between construction areas and transfer sites to
reduce fuel-related GHG emissions.

Appropriate mitigation measures and sound air quality management practice would be
implemented to ensure that the air quality meets the NWT and Environment Canada’s

ambient and work place air quality standards at all times.

DEVELOPER’S ASSESSMENT REPORT 2009
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As discussed above, there would be air emissions resulting from both the construction
and operation activities. Air emissions from construction activities would only last
until Project construction is completed. Table 15.6.3 summarizes the proposed
mitigation methods to reduce adverse effects on ambient air quality and climate.

Table 15.6.3 — Proposed Mitigation Measures to Reduce Effects to Ambient Air
Quality and Climate

Pathway Pathway Duration Proposed Mitigation

Standard construction best management practices
would be followed that could include:

* Regular preventive maintenance of equipment
that cause air emissions

Construction activity * No or minimum equipment idling
leading to air Construction * Minimizing transit between transfer areas and
emissions construction zone

* Covering and/or wetting dump truck loads and
stockpiles to prevent fugitive dust

 Strictly implementing relevant legislation such
as Dust Suppression Guidelines

* Optimizing incinerator usage at camp sites

Construction activity * Energy efficient residential buildings to reduce
leading to air heating-related air emissions

emissions Construction * Efficient electricity usage

(residential activities * Effective management of transporting workers
at camps) * Periodic maintenance of equipment that cause

air emissions

15.6.4.3 PATHWAY VALIDATION

Pathways are identified as valid when there is a negative effect on a VC because of a
Project component and where mitigation is not expected to avoid or reduce this effect.
Pathways where mitigation reduces a negative effect may be considered invalid
(minor) or valid depending on the significance of the pathway and the degree to which
mitigation would likely lessen the negative effect; only valid pathways are carried
through to the effect analysis stage. Table 15.6.4 presents a summary of the pathway
validation.

The total emissions from construction and operation of a hydroelectric power plant
are substantially lower than other methods of power generation (e.g. coal-fired power
plants, diesel power plants, natural gas power plants). Air contaminants would mostly
be emitted during the Project’s construction phase by diesel vehicles, mobile
equipment, ancillary construction equipment, and space heating (e.g., construction
camps).

In addition, there would be emissions of GHGs (CO, and CH,) associated with
decaying vegetation in areas with higher average water levels relative to current
conditions. There would also be carbon sink loss as a result of vegetation clearing
along the transmission line. This carbon sink loss would negatively affect GHG
emissions from the Project (i.e. add to GHG emissions).

DEVELOPER’S ASSESSMENT REPORT 2009 SON: CLIMATE AND AIR QUALITY 15.6.7
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Table 15.6.4 — Pathway Validation for Air Quality and Climate

Pathway
Validation

Project Phase Pathway

. Construction activity at Twin Gorges leading to air .
Construction . Y 8 8 Minor
emissions
. Construction activities on the winter roads leading to .
Construction . .. Minor
air emissions
. Construction activity at the Nonacho Lake control .
Construction . . . Minor
structure leading to air emissions
. Construction activity along the transmission line .
Construction . . viy & Minor
leading to air emissions
. Residential activities (e.g. residential heating, trash .
Construction . . . (.8 S & Minor
incineration) leading to emissions
. Power generation faciliti Twin Gorges leadin .
Operation ower generation facilities at Gorges leading to Minor
air emissions
. Water level changes in the Taltson Basin leadin .
Operation .ate 'e.e changes in the Taltson Basin leading to Minor
air emissions
. Replacement of diesel power generation in the region .
Operation P P ger . 8 Valid
by Taltson Hydroelectric Expansion Project

The Project’s construction phase duration would be relatively very short in relation to
the life of the Project. Construction activities at the plant site, along the winter roads, at
the Nonacho Lake control structure, and along the transmission lines would result in air
emissions of PM, NO,, SO,, etc. These emissions would be relatively small and the
potential effect on air quality would be limited to localized areas near the source. Even
under adverse weather conditions the ambient air concentrations of contaminants are
expected to be well below air quality standards. During wet conditions rain and snow
would wash out the air pollutants from the atmosphere. Interactions, if any, between air
emissions and climatic factors such as temperature, precipitation, wind, etc., are
predicted to be very minor or insignificant, if any, because air emissions from the
construction activities are expected to be small and short-term in duration.

During operations there would be no direct air emissions from the plant. The only
anticipated effects on air quality during the operational phase are emissions from
vehicles used on the access road (for transportation, repair, and maintenance) and
aircraft servicing the Project. Therefore, the effects of the Project’s operational phase on
air quality are negligible. The plant would have no effect on temperature, precipitation,
and wind.

In conclusion, the effects of the Project on air quality would be reduced by sound
management practices such that only minor pathways would negatively effect air
quality and climate change.

DEVELOPER’S ASSESSMENT REPORT 2009 SON: CLIMATE AND AIR QUALITY 15.6.8
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However, from a cumulative perspective, the Project has a valid pathway to climate and
GHG inventories as it reduces the amount of power produced in the region from fossil
fuel, the burning of which is a large source of GHGs. In addition, replacing fossil-
fuelled power generation by hydroelectric power eliminates air emissions (PM, NO,
SO,) associated with fossil fuel. The effects analysis presented below describes the net
benefit associated with the Project (i.e. GHG emissions reduction in the NWT). Figure
15.6.2 presents an overview of the Project’s effects on the air quality and GHG
reductions in the region.

DEVELOPER’S ASSESSMENT REPORT 2009 SON: CLIMATE AND AIR QUALITY 15.6.9
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15.6.5.1

15.6.5.2

15.6.5.3

Effects Analysis

DIRECT EFFECT ON AIR QUALITY AND CLIMATE

The pathways considered in the foregoing analysis for the construction and
operational phases of the Project confirm that the negative effect on climate and air
quality is minor. Further, the pathways for the construction phase of the Project would
only be for a short duration.

CUMULATIVE EFFECT ON AIR QUALITY AND CLIMATE

In terms of cumulative effects from current and projected emissions within the region,
the air emissions from the Project would be very minor and insignificant on a regional
basis. In relation to fossil-fuelled (natural gas, diesel, or coal) power plants,
hydroelectric power is considered as a green source of power. Should the replacement
of existing fossil-fuelled power sources in the region occur, the Project has a
significant net benefit of reducing overall air emissions (GHG, PM, NO, SO,)
associated with diesel generators in the region. Therefore, from a cumulative
perspective, the Project’s net effect would be valid and positive (beneficial) in terms
of air quality, climate change, and global warming.

A series of calculations have been performed in the following sections to quantify the
reduction in GHG emissions by the operation of the Expansion Project.

INCREMENTAL EFFECTS

Incremental effects represent the potential Project-related changes to the existing
ambient air quality and climate. These include emissions produced during the
operation phase that are very low and the incremental negative effects on climate and
air quality is not a valid consideration. Air emissions during the construction phase
would have a relatively small or insignificant negative incremental effect on climate
and air quality. These effects are expected to be below measurable levels and of very
short duration in relation to the life of the Project. While the air quality effects would
be within localized areas, because of the mobility of air contaminants diluted and
carried by the prevailing winds, there is a minor potential, though unlikely, for
incremental air quality effects for short duration within the region.

The Project’s incremental effects would be very minor at most with no residual effects
on ambient air quality and climate. However, since the Project could substantially
reduce the amount of fossil-fuelled electricity generation in the region, it would
generate a substantial GHG offset in the region. Fossil-fuelled generating technologies
are recognized as major GHGs emitters and are widely considered to contribute to
global warming.

Table 15.6.5 summarizes the theoretical energy output (kWh) by a diesel-fuelled
power plant that could be used as an alternate to hydroelectric power production. The
estimated amount of diesel consumption of 0.251 litres per kWh was provided by the
NWT Energy Corporation (A. Stewart, personal communication, October 2008).
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Table 15.6.5 — Taltson Expansion Project Hydroelectric Capacity presented in Diesel
Consumption Equivalence

Annual Diesel
Consumption

Capacity Net Energy to New Diesel Consumption

(MW) Customers (GWh) (litre/kWh) (ke
54 338 0.251 84,838,000
74 390 0.260 101,283,000

Note: Assumed that diesel-fired power plant might be used as a Project alternative; efficiency for
diesel power plant is assumed as 84%.

Tables 15.6.6 and 15.6.7 summarize the total reduction in GHG emissions that can be
achieved by replacing diesel power generation by hydro power generation.

In Table 15.6.7, the quantities of GHG emissions from diesel power generation are
calculated by multiplying the diesel fuel consumption (Table 15.6.5) by the emission
factors for GHG emissions obtained from Environment Canada National Inventory
report (Environment Canada 2008b). The emission factors are expressed in grams of
GHG (CO,, CH,4, and N,O) per litre of diesel (Environment Canada 2008b; Annex
12.1.2 2008). Total CO, equivalent GHGs were calculated using global warming
potentials (GWPs). Thus, replacing diesel power generation in the region with the
Project would lead to GHG reductions shown in Table 15.6.6.

Table 15.6.6 — Greenhouse Gas Emission Factors and Global Warming Potential

GHG Emission Factor Global Warming Potential
Emission (g/litres of diesel) (CO: equivalence, COze)

CO:2 2,633 1

CHa 0.133 21

N20 0.4 310

Note: Emission factors were obtained from Environment Canada Report 2008b

Table 15.6.7 — Greenhouse Gas Emissions Reductions from Taltson Hydroelectric
Power Project

PROJECT-RELATED GHG REDUCTIONS

Capacity CO: CHs N20 Total GHGs
(MW) (tonnes COze (tonnes CO:ze (tonnes CO:ze (tonnes COze
per year) per year) per year) per year)
54 223,378 237 10,520 234,135
74 266,678 283 12,559 279,520

As shown in Table 15.6.7, the Project would result in a significant reduction of GHGs
in the Northwest Territories.

Furthermore, there would be an additional advantage in eliminating emissions related
to transporting diesel to the sites where diesel power is currently generated.

Table 15.6.8 summarizes the total GHG emissions for the NWT, Canada, and the
Canadian electricity and heat generation industrial sector for the year 2006.
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Table 15.6.8 — Summary of Total GHG Emissions in 2006 for NWT and Canada

Province/Territory Num‘b‘e.r i el
Facilities (tonnes COze)
Northwest Territories (reporting facilities) 2 318,477
All provinces and territories total (reporting facilities) 343 269,244,306
Northwest Territories (total) n/a 1,160,000
All provinces and territories (total) n/a 721,000,000
Electricity and heat generation sector in Canada n/a 117, 000, 000

Source: Environment Canada, 2008a, 2008b

Table 15.6.9 summarizes the potential reduction in the GHG emissions by the Project
for the NWT and for Canada (all provinces and territories) as well for Canada’s
Electricity and Heat Generation Sector.

Table 15.6.9 — Reduction in NWT and Canada’s GHG Emissions by the Project

Total GHG Reduction of Reduction of
. (COze) GHG (COze) GHG
Region or - hon .
Sector Facilities Emissions Emissions By 54 (COze) Emissions
(2006) MW By 74 MW
tonnes tonnes tonnes

NWT
(reporting 2 318,477 234,135 74 279,520 88
facilities)
Canada
(reporting 343 269,244,306 234,135 0.09 279,520 0.10
facilities)
NWT n/a 1,160,000 234,135 20 279,520 24
(total)
All provinces and
territories n/a 721,000,000 234,135 0.03 279,520 0.04
(total)
Electricity and
heat generation n/a 117,000,000 234,135 0.20 279,520 0.24
sector in Canada

Under the GHG Reduction Plan, the City of Yellowknife plans to reduce their GHG
emissions (Terriplan Consultants, 2006). Under this plan, the total estimated CO,
equivalent (GHG emissions) for 2015 is projected to be 430,986 tonnes per year.
Therefore, the GHG emissions reduction from the Project in relation to Yellowknife’s
projected 2015 GHG emissions would be approximately 54% for 54 MW and 65% for
74 MW scenarios. Table 15.6.10 summarizes per cent GHG emissions reduction by
the Project compared to Yellowknife’s 2015 projected GHG emissions.
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15.6.5.4

Table 15.6.10 — Reduction in GHG Emissions by the Project Compared to
Yellowknife’s 2015 Projected Emissions
o :
H (}Ii:teslzztric Total Tonnes GHGs Yellowknife’s o goHn(: l;f;i:;:(t)lon
y (CO2e¢) Reductions per  Projected GHG P ) .
. . . Yellowknife’s Projected
Year with Taltson Emissions for

Plant

Capacity . GHG Emissions for
MW) Expansion 2015 2015
54 234,135 430,986 54
74 279,520 430,986 65

The analysis presented in the foregoing section validates the fact that the Project could
provide a significant GHG reduction to the NWT.

CUMULATIVE EFFECTS

A scientific consensus has been established that the Canadian Arctic is particularly
vulnerable to the consequences of climate change. While the Project would have very
minor or negligible direct adverse effects on the existing air quality of the region,
from a cumulative perspective the Project offers a very significant benefit to the NWT
and Canada in terms of reducing GHG emissions. The two scenarios of 54 MW
capacity and 74 MW capacity proposed for the Project could reduce GHG emissions
by 20% and 24% for the NWT as shown in Table 15.6.9. The GHG emissions
reduction from the Project would also reflect in GHG emissions from Canada’s
Electricity and Heat Generation sector as well as national GHG emissions levels.

Fossil-fuelled power sources are not only large sources of GHG emissions but they
are also significant sources of emissions of PM, NO, SOy and other air pollutants.
Replacing fossil-fuelled power sources with hydroelectric power plants would
significantly reduce these emissions, which in turn would improve the regional air
quality.

The power generated from the Project can replace the existing power sources (e.g.
diesel generators used in mining projects) in the area and result in a net benefit of
GHG emissions reduction as well as air quality and climate.

Emissions of a minor quantity and a short-term duration during the construction phase
would not be expected to add measurably to the atmospheric emissions of other
activities in the area. The incremental negative effects on air quality and climate from
the Project’s operation would be negligible and limited to the local areas around the
plant site.

In conclusion, the overall contribution of the Project to cumulative effects on air
quality and climate is rated as significantly positive and would continue over the life
of the Project.
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15.6.5.5 PREVIOUS AND EXISTING DEVELOPMENTS

Table 15.6.11 presents a list of existing projects in the Project area and their NO4 and
PM,, emissions. These data were obtained from Environment Canada’s 2006 National
Pollutant Release Inventories (NPRI) database. Since NPRI data, at the present time,
do not include a GHG emissions inventory, GHG emissions data for the existing
projects have not been included. The locations of these projects are shown on Figure
15.6.3

Table 15.6.11 — Existing Projects in the Project Area Reporting Emissions to
Environment Canada (2006)

Company Project NO: Fiviio
tonnes tonnes
Northwest Territories Power Wha Ti Plant 34 2.4
Northwest Territories Power tutsel K'e 32 2.2
Northwest Territories Power Fort Smith 1.4 1.4
Northwest Territories Power Jackfish 60 4.2
De Beers Canada Inc. Snap Lake 665 59
Diavik Diamond Mines Inc. Lac De Gras 1,732 122
Pengrowth Corp. Grand Forks 0 0.51
Imperial Oil Hay River Terminal 0 0
Paramount Resources Ltd. Cameron Hills 23 0.595
BHP Billiton Diamonds Ekati 2,724 36
TOTAL 5,271.4 228.3
15.6.6 Incremental Effects Classification

The Incremental Effects Classification for air quality and climate for the Project are
summarized in Table 15.6.12. Definitions of the effects descriptors are consistent with
those provided in the Section 10.8.

Table 15.6.12 — Incremental Effects Classification

Geogra-
phic
Extent

Dura- Frequ- Reversi-  Likeli-
tion ency bility hood

Project Direc- Magni

Phase tion -tude

Replacement

. of diesel Positive Reg!onal, .
Twin . . national Long- Con- . Highly
Gorges' power (i.e. High and term tinuous Reversible likely

generation in | beneficial) lobal
the region globa

' The Project would reduce or eliminate GHG emissions from existing diesel power generators at
the mines (i.e. GHG offset)
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15.6.7

15.6.8

15.6.9

Significance Determination

The significance determination for the Project’s potential effect on climate is
summarized in Table 15.6.13.

Table 15.6.13 — Summary of Significance Determination

Valued Valued Component Overall
; Pathways .
Component  Assessment Endpoint Significance
Offset of regional and Replacement of diesel
Climate national GHG power generation in the Significant
inventories region by the Project

Uncertainty

There are numerous factors or variables that affect emissions from construction-
related activities and dispersion or transport of airborne contaminants in the
atmosphere. These factors include nature and duration of activity, type of equipment,
operating efficiency of equipment, weather, ambient air temperatures, humidity,
prevailing wind speed and direction, etc. The emission factors that have been used to
calculate emissions estimates are average emission rates for a given process. They do
not represent accurate emission rates for the Project-specific emissions.

In addition, there are uncertainties associated with the calculation of GHG emissions
because there is an unknown amount of carbon dioxide and methane released from
decaying vegetation in areas where natural floods or water level changes occur during
the life of the Project. These air emissions cannot be quantified because the likelihood
of occurrence and intensity of these potential GHG sources are highly variable.

The uncertainties associated with GHG inventories can be broadly categorized into
scientific uncertainty and estimation uncertainty. Analyzing and quantifying a
scientific uncertainty is beyond the scope of the inventory efforts of most projects.
Estimation uncertainty arises any time GHG emissions are quantified. The GHG
emissions calculations presented in Table 15.6.8 are based on estimates of power
plant energy output, which is highly dependent on operating efficiency, fuel quality,
and age of the plant.

Replacing diesel power with hydroelectric power would reduce emissions of PM,
NOx, SO,, and other gaseous contaminants in the region. Emissions reductions of
these contaminants have not been quantified as they would be site-specific for each
facility.

Air Quality Monitoring

The Project’s air quality effect during the construction and operation phases would be
limited to the local areas around the plant and construction sites. It is expected to be
fairly small and can be managed using best management practices. In addition, during
wet weather rain and snow would wash out air pollutants from the atmosphere. The
on-site and off-site air quality is expected to be well within the NWT and
Environment Canada air quality standards and objectives. Therefore, at this stage no
air quality monitoring is anticipated for this Project.
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