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n behalf of the Northwest Territories Power Corporation | am pleased to submit

this year’'s Greenhouse Gas (GHG) Report to the Canadian GHG Challenge

Registry. This year marks our Company’s 12" annual submission. Since our
first GHG report submission in 1999 we have annually achieved Gold Champion
Level Reporting Status.

This report reflects our ongoing commitment to manage GHG emissions and pro-
vides a detailed update of our Company’s GHG emission inventory and emission re-
duction initiatives. In 2010/11 NTPC produced 68,605 Tonnes of CO, equivalent
(CO,e) GHG emissions, a successful decrease of 51% from 1990/91 levels
(Baseline). This decrease was made possible by increasing hydroelectric and natu-
ral gas generation, reducing diesel generation, and various other GHG reduction ini-
tiatives.

Through programs to increase Corporation-wide fuel efficiency, reduce our own sta-
tion service demands, promote public awareness of energy efficiency, and carry out
research into alternative sources of power generation, we will continue to strive to
reduce GHG emissions where feasible. We will also continue to monitor and publicly
report on our initiatives, progress, and success in reducing greenhouse gas emis-
sions in the north.

Sincerely,

Emanuel DaRosa
President and Chief Executive Officer




he Canadian GHG Challenge Registry

(Registry) provides a nationally recognized

and reviewed avenue for businesses to re-
port Greenhouse Gas (GHG) emissions. Through
the Registry, the Northwest Territories Power Cor-
poration (NTPC, Corporation) demonstrates its on-
going commitment to voluntarily reduce GHG emis-
sions. Since our first annual submission to the Vol-
untary Challenge and Registry (predecessor to the
Registry) in 1999, we have achieved Gold Cham-
pion Level Reporting Status yearly. We also re-
ceived the Best New Submission award in 1999
and the Leadership Award for the Electric Ultilities
Sector in 2001, as well as honourable mentions in
1999 and 2003 for the Leadership Award. NTPC is
proud to present our 2010/11 GHG report. In this
report, we quantify our air emissions and outline
the many initiatives taken to further reduce GHG
emissions and help preserve one of the world’s
most beautiful and pristine environments.

(S

The Northwest Territories Power Corporation is a
Crown corporation wholly owned by the Govern-
ment of the Northwest Territories. NTPC was cre-
ated in 1988 when the Territorial Government pur-
chased shares of the federally owned Northern
Canada Power Commission. Today we are the
primary power producer in the Northwest Territo-
ries (NWT). We distribute electricity to the end-use
consumer in 25 communities and supply electricity

on a wholesale basis to two distributing utilities.
These utilities in turn retail electricity to customers
in the Yellowknife and Hay River areas.

NTPC’s facilities include hydroelectric, diesel, and
natural gas generation plants, as well as transmis-
sion systems and numerous isolated electrical dis-
tribution systems. NTPC operates 31 power plants
including the standby diesel generation facilities
within the Bluefish, Snare, and Taltson hydro sys-
tems and the Inuvik and Norman Wells natural gas
systems. NTPC purchases and distributes natural
gas generated power in Norman Wells. We also
own and operate alternative energy assets used
for the supply of residual heat, solar power, and
cogeneration in several communities. Figure 1
shows the NWT and the locations of communities
served by NTPC.
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NTPC serves a population of approximately 42,700
people located in an area of 1.3 million square kilo-
meters. Approximately 69% of the population lives
in the North and South Slave regions, while the
rest of the population resides in small communities
widely dispersed throughout the NWT. The total
electrical load for the NWT is approximately 73
MW, with isolated power systems having generat-
ing capacities ranging from 230 kW at Jean Marie
River to 62 MW at Snare/Yellowknife (including
Bluefish Hydro). As these systems are isolated
and unconnected, each must be planned for and
operated independently.

NTPC exists in a unique operating environment
that has a profound impact on NTPC’s operations
throughout its service area. Extremely low cus-
tomer densities, a harsh climate, a mix of hydro/
diesel/natural gas generation, and the lack of an
integrated transmission system present logistical
challenges that set NTPC apart from most utilities.

NTPC's long term vision includes a commitment to
the environment. Each year Senior Management
and the Board of Directors approve strategies to
achieve specific goals with respect to environ-
mental performance, including GHG reduction. In
addition, NTPC has environmental and capital
plans that are approved annually by the Board and
reviewed quarterly. These plans include actions to
reduce GHG such as alternative energy projects,
streetlight conversions, and engine replacements.

Twice annually NTPC files a report with the regula-
tor outlining actions taken to implement alternative
energy, demand side management, and energy
efficiency initiatives.

Although we have already achieved our target to
reduce GHG emissions by 10% of 1996/97 levels,
we will continue to further decrease our production
of GHG emissions where feasible.

NTPC has developed an ISO 14001 compliant En-
vironmental Management System (EMS). The
EMS includes a review of current climate change

practices implemented by NTPC, which will help
develop and monitor new targets.

Our GHG emissions are monitored at the most
senior levels of NTPC by the Board of Directors
and the President and CEO. Senior Management
not only review and approve NTPC’s Strategic
Plan, but review and approve any GHG initiatives
through the annual capital and financial planning
process. The Minister responsible for NTPC is
also advised of all major issues regarding NTPC
including our GHG reduction programs.

Through our annual GHG submission we analyze
and monitor NTPC’s success in reducing GHG
emissions. Corporate data from the Environ-
mental, Financial, and Engineering departments is
compiled, analyzed and reviewed at a manage-
ment level to generate the GHG report. The Presi-
dent and CEO reviews the report prior to submis-
sion to the Registry. Once submitted, NTPC's
GHG emissions status is reported to both the
Board of Directors and the Minister.

The Auditor General of Canada annually carries
out external verification of Corporation data, includ-
ing fuel consumption and generation statistics.

In accordance with the Public Utilities Board (PUB)
process for setting power rates all aspects of our
operations, including our GHG initiatives and their
associated costs and benefits, are reviewed pub-
licly and by the PUB.

In 2003 Environment Canada’s National Pollutant
Release Inventory (NPRI) introduced Criteria Air
Contaminants (CACs) into their list of toxic sub-
stances to be reported annually. In 2008 the Ca-
nadian Electricity Association (CEA) created the
Sustainable Electricity Report which requires re-
porting of environmental, social and economic indi-
cators. NTPC now reports emissions annually to
the NPRI, CEA, and to the Registry.



TPC used the 1990/91 fiscal year to create a
Baseline for emissions against which to
compare subsequent years.

Emission factors from Environment Canada’'s GHG
Inventory were used to calculate emissions. Table
1 illustrates our 1990/91 Baseline emissions ac-
cording to GHG type.

Tonnes
Fiscal Total
Year Co, CH, N0 Emissions
1990/91 132,610 10 19 138,787

Hydro, diesel, and purchased natural gas gener-
ated power accounted for 61%, 37%, and 2% of
total generation in 1990/91, respectively. Figure 2
illustrates 1990/91 percent generation according to
source.

2%

B Total Diesel Generation

37%

B Total Hydro Generation

DTotal Natural Gas
Generation

61%

NTPC’s direct GHG emissions result from the com-
bustion of fossil fuels to generate electricity in Cor-
poration-owned diesel and natural gas facilities.

Indirect emissions are those created or saved by
operations not directly controlled by NTPC, but af-
fected by Corporation business decisions. These
include emissions produced from purchased natu-
ral gas generated power and emissions saved as
the result of residual heat projects providing heat
to buildings not owned by NTPC.

In 1990/91 NTPC did not own any natural gas gen-
erating facilities. All natural gas generation emis-
sions at that time were therefore indirect emissions
resulting from the purchase of natural gas gener-
ated power in Norman Wells. Table 2 illustrates
NTPC’s emissions according to source for

1990/91.
CO, Equivalent Tonnes
Fiscal Diesel Gas Total
Year Generation Generation | Emissions
1990/91 133,395 5,392 138,787
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Greenhouse gas emissions are calculated using
actual fuel consumption data and emission factors.
In previous reports the emission factors came from
the GHG Registry Guide. For the last two years
emission factors were provided by Environment
Canada’s GHG Inventory, which are significantly
different than the GHG Registry emission factors
(see Table 3). The new emission factors were ap-
plied to all previous year's data to provide a valid
comparison.

Source CO; CH, N0
E":J”Eaa'rﬁ?ji 2,454 gim® | 0.49g/m’ | 0.049 g/m’
GNHaCt-?‘uI;aelg?sat?y 1891g/m’>| 0.49g/m’ | 0.049 g/’
GHCI-? il::;ilstry 2,730 g/ 013l 0409k

The following equivalency factors provided in the
Registry Guide were utilized to calculate GHG car-
bon dioxide equivalency (CO e):

Greenhouse Gas Type CO.e Factor
CO; 1
CH, 21
N,O 310

Corporation buildings heated by residual heat or
electricity directly from Corporation power plants
are included in emissions estimates, however
emissions produced from oil-fired furnaces in Cor-
poration owned housing, Corporation office build-
ings, etc. are not reported.

Due to the low number of Corporation owned ve-
hicles (61 on average) and the limited distances
driven annually, GHG emissions produced from
vehicles are not included in this report.

Forecast emissions are based on predicted future
power generation values for 2011/12 to 2014/15,
which are divided by three-year weighted averages
for plant efficiencies to determine fuel consump-
tion. This method of forecasting incorporates the
previous year’'s improvements to fuel efficiencies,
upgrades to streetlights and transmission lines,
and reductions to station service.

Average hydro generation (assuming normal pre-
cipitation levels, as most water comes from runoff)
is used to forecast the amount of diesel generation
required for those communities where diesel gen-
eration supplements hydro generation.




iesel combustion for the production of power

is our major source of GHG emissions.

Since 1990 diesel generated emissions have
accounted for an average of 81% of our total GHG
emissions. The following section illustrates Corpo-
ration production of GHG emissions and the efforts
taken in the last year to reduce our reliance on die-
sel generated power.

Hydropower generation is dependent on water lev-
els and thus varies from year to year. In years of
low hydropower generation, diesel generation is
increased to meet hydro shortfalls. The majority of
NTPC’s GHG emissions result from diesel genera-
tion, so when hydro generation is low, GHG emis-
sions increase. 2010/11 was an average water
level year, resulting in an average amount of hydro
generation.

Hydropower is currently the cleanest power NTPC
can provide to its customers. As diesel generation
is utilized as backup power generation for the hy-
dro systems, the more hydropower we are able to
produce the more diesel generated power we dis-
place. Figure 3 shows NTPC’s average power
generation by source for 1990/91 and 2010/11.

1990/91 2010/11

2% 0
BTotal Diesel 9% 17%
Generation

BTotal Hydro
Generation

DTotal Natural Gas
Generation

74%

In 2010/11 the Bluefish, Snare, and Taltson hydro
systems produced 33,832 MWh, 155,831 MWh,
and 67,509 MWh of power respectively, totalling
74% of total generation (13% more than 1990/91).
In the absence of hydropower, all this power would
have been generated from diesel.

NTPC's consumption of diesel fuel for generation
purposes, our major source of GHG emissions,
has greatly decreased over the years. In 1990/91,
37% of total generation came from diesel gener-
ated power. In 2010/11, diesel generated power
accounted for only 17% of total power generation.
Our decreased reliance on diesel generated power
has allowed us to reduce our diesel generated CO,
equivalent emissions from 133,395 tonnes in
1990/91 by 65% to 46,394 tonnes in 2010/11. Ta-
ble 5 shows NTPC’s CO, equivalent emissions
from both direct and indirect generation sources.

Direct | Indirect |
CO.e Emissions (Tonnes
Fiscal Diesel etz ez Total
Year [Generation S . S . |[Emissions
Generation| Generation

1990/91 133,395 0 5,392 138,787
1991/92| 127,090 0 5,455 132,545
1992/93| 129,164 0 5,492 134,656
1993/94| 132,788 0 5,787 138,575
1994/95| 173,572 0 5,753 179,325
1995/96| 173,985 0 5,125 179,110
1996/97| 120,774 0 4,858 125,632
1997/98| 102,387 0 5,420 107,807
1998/99 91,336 0 5,451 96,787
1999/00 53,023 8,552 5,103 66,678
2000/01 48,146 14,610 5,034 67,791
2001/02 46,633 16,663 5,030 68,326
2002/03 61,827 16,451 5,135 83,413
2003/04 69,033 17,034 5,915 91,982
2004/05 59,937 17,174 5,650 82,761
2005/06 41,461 16,661 5,449 63,571
2006/07 37,996 20,296 5,926 64,219
2007/08 50,246 20,882 5,997 77,126
2008/09 42,530 20,775 5,810 69,114
2009/10 39,305 20,907 5711 65,922
2010/11 46,394 16,655 5,556 68,605




NTPC continues to replace diesel generated power
with less GHG intensive natural gas generated
power. In 1990/91 NTPC’s only source of natural
gas generated power was purchased power in Nor-
man Wells, which accounted for 2% of NTPC’s to-
tal generation. In 2010/11 NTPC produced 9% of
its total generation from natural gas generated
power; 7% NTPC-generated power and 2% pur-
chased power. This means NTPC successfully pro-
duced approximately 7% more natural gas gener-
ated power in 2010/11 than in 1990/91. The re-
placement of remaining Inuvik diesel engines with
natural gas engines in 2006/07 has resulted in a
greater percentage of natural gas generated power
and a decrease in emissions intensity.

Once again NTPC was able to produce fewer
emissions per MWh than in 1990/91. This was ac-
complished by maximizing hydro and natural gas
generated power over the more GHG intensive die-
sel generation. In 2010/11 NTPC produced 68,605
tonnes of CO, equivalent emissions, a decrease of
51% from 1990/91 levels. NTPC's GHG emissions
remain well below both the 1990/91 Baseline levels
and NTPC’s internal target of 10% below 1996/97

levels. Figure 4 illustrates NTPC’s GHG emissions
from 1990/91 to 2010/11 while Table 6 illustrates
our GHG emissions according to gas type and

emissions intensity from 1990/91 to 2010/11.

Tonnes

Emission

Fiscal co, CH, N,O Eg:?:’;‘ig:t Intensity

Year Emissions (Tonnes/
MWh)
1990/91( 132,610 | 10.37 19.22 138,787 0.372
1991/92| 126,655 | 10.01 18.32 132,545 0.351
1992/93( 128,672 | 10.12 18.62 134,656 0.335
1993/94 | 132,426 | 10.22 19.15 138,575 0.334
1994/95( 171,323 | 12.11 24.99 179,325 0.440
1995/96( 171,100 | 11.82 25.04 179,110 0.420
1996/97| 120,042 9.25 17.40 125,632 0.298
1997/98| 103,053 8.17 14.78 107,807 0.262
1998/99| 92,547 7.09 13.20 96,787 0.262
1999/00| 64,121 5.56 7.87 66,678 0.173
2000/01| 65,402 6.18 7.29 67,791 0.176
2001/02| 67,225 6.51 7.1 68,326 0.173
2002/03| 80,382 7.21 9.29 83,413 0.209
2003/04| 88,609 7.83 10.35 91,982 0.234
2004/05| 79,802 7.37 9.04 82,761 0.222
2005/06| 61,459 6.35 6.38 63,571 0.186
2006/07| 62,223 6.99 5.97 64,219 0.186
2007/08| 74,566 7.71 7.74 77,126 0.217
2008/09| 66,908 7.28 6.62 69,114 0.204
2009/10| 63,863 713 6.16 65,922 0.196
2010/11| 66,268 6.60 7.09 68,605 0.198
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Emissions intensity is a product of the CO, equiva-
lent emissions produced in relation to total power
generation from all sources (tonnes/MWh). As die-
sel generated power is our major source of GHG
emissions, the lower our emissions intensity the
more successful we are at meeting our power gen-
eration demands from other, cleaner sources.

NTPC generated 6,284 MWh more hydro gener-
ated power in 2010/11 than in 2009/10. This trans-
lates into a GHG emissions intensity of 0.198 ton-
nes/MWh for 2010/11, well below the 0.372 ton-
nes/MWh from 1990/91.

NTPC's forecast GHG emissions for the period of
2011/12 to 2014/15 average 54% below the
1990/91 Baseline levels. Figure 5 illustrates fore-
cast CO, equivalent emissions to 2014/15.

Forecast hydro generation is based on a long-term
average water level forecast, and has a large influ-
ence on NTPC forecast emissions. With higher
water levels anticipated total emissions are ex-

pected to be slightly lower than in 2010/11. This is
due to the continued availability of Bluefish hydro-
power to displace diesel generated power in Yel-
lowknife

The Bluefish Hydro facility, originally owned by
Miramar, was built to supply power to Yellowknife’s
Con Mine, also owned by Miramar. In November
of 2003 Con Mine terminated mining operations,
significantly reducing its electrical requirements.
NTPC purchased the Bluefish Hydro facility, and
hydropower no longer required by the mine is now
available to meet Yellowknife power demands,
thereby reducing diesel fuel consumption. Be-
tween 2010/11 and 2014/15 we anticipate using an
average of only 455 kL of diesel fuel annually to
meet Yellowknife demands. This will produce only
1,300 tonnes of CO, equivalent emissions per year
to service Yellowknife power demands, compared
to the 54,612 tonnes produced in 1990/91. Figure
6 illustrates percent change in NTPC emissions
relative to 1990/91 levels for actual and forecast
years.
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As a result of converting NTPC’s main generating
station in Inuvik from diesel to natural gas in 1999,
NTPC made it feasible for the producers and dis-
tributors of natural gas to expand their local mar-
ket. NTPC introduced another natural gas genera-
tor into the Inuvik plant in January 2006 giving the
plant the capability of supplying 100% of the town’s
power demands with natural gas generated power.
The diesel generators are now used only for
backup generation.

NTPC has been working with the Town of Inuvik
since 2002 with the installation and operation of
two natural gas fired micro-turbine units to supply
combined electricity and residual heat to the
Town’s recreation complex. This demonstration
project is NTPC’s first venture involving micro-
turbines. Although the units have not performed
as expected to date, they have contributed to GHG
reductions in the community from the combined
electricity and heat production of the micro-
turbines.

When natural gas becomes more readily available
to northern communities, NTPC will consider the
economics and GHG reduction benefits of retrofit-
ting existing diesel power plants to natural gas.

Past projects that have resulted in GHG reductions
are reflected in our forecast emissions for the pe-
riod between 2011/12 and 2014/15. The use of
techniques such as three-year weighted averages
for fuel efficiencies and using the most recent
year's data to forecast future years helps to cap-
ture the trends that result in GHG reductions and
to represent them in forecasts. This is how we de-
velop our "Business As Usual" forecasts, which
include existing efforts. This helps to improve our
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supply-side management through improved diesel
engine efficiency programs, reduced station ser-
vice, residual heat projects, upgraded streetlights,
and reduced line losses from transmission and dis-
tribution systems.

As NTPC has successfully decreased its emis-
sions below the 1990 Baseline and our own inter-
nal target of 10% below 1996/97 levels, we feel our
“Business As Usual” forecast, capturing improved
trends in our existing initiatives, is sufficient for the
time being. Any major changes to our operating
infrastructure will be adopted if they represent an
economic benefit as well as a savings in GHG
emissions.



TPC has successfully reduced GHG emis-

sions through a number of programs since

1990/91. The following section describes
individual initiatives taken in 2010/11 that contrib-
uted to GHG reductions and/or their impacts on
future reductions.

NTPC endeavours to improve overall efficiency.
Improving operating efficiency reduces reliance on
fossil fuels to generate and distribute energy to
customers. The benefits of improving efficiency
reach beyond NTPC’s direct emissions.

The vast geographic area and remoteness of the
region means that significant resources and energy
must be expended in order to transport fuel to each
of NTPC’s sites. By reducing the volume of fuel
required to generate power the overall energy re-
quired to transport fuel to generating sites (derived
from fossil fuels) is also reduced.

Examples of individual projects undertaken by
NTPC to reduce dependence on fossil fuels and
production of GHG emissions during 2010/11 fol-
low below. Table 7 summarizes the cumulative
aggregate savings for all initiatives from 1990/91 to
2010/11. The table in Appendix A shows actual
and forecast GHG emissions savings by gas type
as well as total CO, equivalent emissions for all
initiatives since 1990/91 forecast to 2014/15.
Please note that 1991/92, 1992/93, 1993/94 and
1994/95 data has been removed from the table to
allow room for table expansion. Please see previ-
ous years’ reports for this data.

CO, Equivalent Reductions (Tonnes) 1990/91—2010/11

Alternative g EEeD New Engine
. Reduction/ Streetlight
Generation/ . Upgrades/ Total
Residual Heat Upgrades
Fuels . PLCs
Projects
881,587 9,816 73,441 3,873 968,717

In recent years, diesel engine technology has
aided in reducing the amount of emissions pro-
duced. Engine selection analysis is based primar-
ily on life-cycle costs and the amount of emissions
produced. The most significant of those life-cycle
costs is fuel, which accounts for 85-90% of the
capital and operating costs of a diesel engine over
its life. Therefore, it is extremely important to re-
place aging equipment with units which are fuel-
efficient, yet still produce the least amount of emis-
sions possible. In 2010/11 NTPC installed two
new diesel engines in two NWT communities.

Figure 7 illustrates our Corporate efficiency trend.
Yellowknife and Inuvik, two of our largest diesel
generating plants, operate as backup diesel gen-
erators in the event that hydro or natural gas gen-
eration become unavailable. Due to the low fre-
quency with which these plants now operate, their
fuel efficiencies have decreased accordingly.
Therefore the Yellowknife and Inuvik plants have
been excluded from this graph as they skew the
data.
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The overall fuel efficiency for NTPC in 2010/11
(excluding standby plants) has improved by 11%
over the 1990/91 efficiency.

Our day-to-day operations, maintenance, and capi-
tal planning focus on maintaining or improving our
fuel efficiency. Therefore our upward trend in fuel
efficiencies is reflected in our forecasts for fuel
consumption, and hence our forecast GHG emis-
sions.

Programmable Logic Controllers automate power
plant diesel engines and help ensure that the ap-
propriate engine is operating to most efficiently ser-
vice fluctuating loads. This contributes to improved
plant fuel efficiency. As it is impossible to separate
PLC efficiency improvements and gains from up-
grading to more fuel-efficient engines, the benefits
of PLCs and new engines are calculated together
in the Fuel Efficient Engine Upgrades section.

The only plants without some level of PLC automa-
tion are Jean Marie River, a community of approxi-
mately 70 people, and Fort Smith, a backup plant
to the Taltson hydro site.

Fiscal Year

NTPC is continuously investigating ways to reduce
its own consumption of power. Some of the equip-
ment and design improvements utilized to reduce
station service at our plants include:

¢ replacement of in-plant electric space heat-
ing with residual heat from engine jacket
water systems;

e replacement of engine electric block heat-
ers with residual heat circuits that utilize
jacket water heat from operating engines;

e replacement of inefficient lighting;

o installation of separate lighting circuits so
that only specific lights are on at certain
times;

o installation of variable frequency drives on
radiators; and

o installation of photo sensors on all outside
lighting.

Station service reductions have also come through
the education and resulting heightened awareness
of plant personnel. Small measures are high-
lighted, such as turning off lights when plants are
unattended, turning heaters down or off when not
required, and ensuring that any pipes or other



equipment that require heat tracing during winter
months are shut-off during spring and summer
months.

Since 1990/91 NTPC has successfully reduced
overall Corporate station service. Through fre-
quent audits of operations and diligent efforts to
implement station service reducing technologies
and practices we will continue to reduce our station
service in future years. Figure 8 illustrates station
service for NTPC diesel generating facilities
(except standby plants) for 1990/91 and 2010/11.
Note: there is no generation for Colville Lake in
1990/91 as the plant was commissioned in 1992.

In recent years, the Corporation has been a leader
in a number of projects to recover and distribute
waste heat from our diesel engines to both exter-
nal customers and our own facilities.

Prior to 2001/02, the Colville Lake facility was
heated electrically. Station service for this facility
ranged from 20% to 37% of annual gross genera-
tion, well in excess of NTPC’s acceptable level of
5%. In 2001/02, a retrofit of the modular plant was
completed which provided residual heat for the
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By diligently monitoring facility statistics, NTPC is
able to identify sites where station service require-
ments are in excess of acceptable levels. NTPC
set a target for each facility to achieve and main-
tain a station service less than or equal to 5% of its
total generation. NTPC will continue to monitor
station service and work to reduce it at the four
plants still exceeding the 5% target while maintain-
ing all other site station service percentages below
the target.
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plant, office/warehouse, and crew trailer. This re-
sulted in a total station service decrease of 47,746
kWh between 2000/01 and 2010/11. This trans-
lates into a decrease of nearly 50 tonnes of CO,
equivalent GHG emissions resulting primarily from
the utilization of residual heat.



In 2008, Breynat Hall and JBT Elementary School
in Fort Smith were converted from diesel heating
systems to electric heat. These electric heating
systems are powered by excess generation from
the Taltson Hydro facility. In 2009 a third building,
the Department of Transportation parking and
maintenance garage, was also converted to elec-
tric heat. To date, conversion of the three buildings
to electric heat has resulted in a cumulative sav-
ings of 525,487 L of diesel fuel oil, displacing 1,414
tonnes of CO.e.

Electric boilers have been installed to heat the Yel-
lowknife power plants, which are now used as
backup to hydro generation, rather than using die-
sel fuel to heat the plants. This electricity is ex-
cess hydropower and displaces approximately
84,000 L of diesel per year. When the engines are
running they are used to heat the facility.

In recent years NTPC has undertaken a number of
initiatives to reduce GHG emissions by utilizing
alternative methods or fuel sources to generate
power. Some of these initiatives have involved
major capital projects such as the Inuvik Gas Pro-
ject and major changes to hydro infrastructures.
Some alternative generation methods are summa-
rized below.

NTPC purchased the Bluefish hydro facility in the
spring of 2003. The Bluefish hydro facility was
used primarily to serve Con Mine energy require-
ments. In November of 2003 Con Mine terminated
mining operations and NTPC was able to displace
diesel generation with Bluefish hydro generation to
supply Yellowknife’s electricity demands. Between
2011/12 and 2014/15 Bluefish hydropower will dis-
place approximately 143,432 tonnes of CO,e emis-
sions.

NTPC continues to investigate the feasibility of ad-
ditional hydro developments. The proposed Great
Bear Hydro project has been researched since
2001 and is still in the pre-feasibility/conceptual
stage. Although not included in the initial pipeline
design, it is envisioned in the long term that energy
from the Great Bear River would be used to supply
power to the proposed Mackenzie Valley natural
gas pipeline. The next major step in this project is
to conduct feasibility and environmental studies.

NTPC’s second proposed new hydro initiative is
the Taltson Hydro Expansion Project. This would
involve the expansion of the existing Taltson hydro
site to power the proposed Gahcho Kue mine site
and the three operating diamond mines (Ekati, Dia-
vik, and Snap Lake). This is currently in the envi-
ronmental assessment stage.

NTPC has worked closely with local aboriginal
partners regarding power generation for each of
the proposed projects. Life-cycle analyses of the
pipeline and mines were carried out to determine
both GHG and dollar savings when replacing natu-
ral gas and diesel generated electricity with hy-
droelectricity.



NTPC is conducting a feasibility study on the Lut-
sel K’e Mini-Hydro project. The project involves
building a 500—1000 kW mini-hydro plant on the
Snowdrift River to serve the Lutsel K'e electricity
and heating requirements. Upcoming work in-
cludes determining the business case with the
community of Lutsel K’e and a detailed economic
analysis of the project. If the project goes ahead it
will reduce the community’s annual diesel fuel con-
sumption by about 800 kL, approximately 400 kL of
which is currently used to generate electricity.

these communities, HPS lights will be exchanged
following the end-of-life of the existing MV lights.

NTPC is also conducting a trial of Light Emitting
Diode (LED) streetlights, which use less than half
the power of HPS lights, with six installed to
date. Figure 10 illustrates the average amount of
energy required per streetlight in NTPC serviced
communities. As more MV lights are replaced with
HPS lights, the average kWh required per street-
light will decrease.

GHG savings from our continuing streetlight re-
placement program are shown in Table 7.
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NTPC began converting community streetlights
from Mercury Vapour (MV) to the more efficient
High-Pressure Sodium (HPS) during the 1995/96
fiscal year. To date, twenty-one communities have
had every streetlight converted to HPS. Four com-
munities are still in the conversion process. NTPC
accessed funding available from the GNWT De-
partment of Environment and Natural Resources
(ENR) to aid in the replacement of all MV street-
lights in these communities with HPS lights. For
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Line losses increase generation requirements,
which increase greenhouse gas emissions. As re-
quired, transmission and distribution systems will
be upgraded with new efficient conductors and
transformers in order to reduce line losses.

Customer Research Surveys completed in 2000
and 2002 confirmed that customers would like
more information on how to make their homes
more energy efficient. To meet their needs, NTPC
implemented a Residential Energy Efficiency Pro-
gram in 2002/03 targeting the 13 remote northern
communities of the Delta-Sahtu region. This pro-
gram proved highly successful with nearly 500 cus-
tomers participating in the program. Each partici-
pant received valuable energy efficiency tips as
well as energy saving light bulbs and an energy-
efficient showerhead. The energy efficiency as-
sessments showed that high power consumption
was primarily caused by inefficient, outdated, or
poorly maintained electrical appliances. Due to the
success of this program in the Delta-Sahtu region,
NTPC ran the program in the other regions in
2004/05 and 2005/06, and in 2006/07 to several of
our largest commercial customers. The program
includes the following key objectives:

e To conduct comprehensive energy effi-
ciency audits of residential homes;

e To provide customers with information per-

taining to energy efficiency solutions and
how to obtain them;

e To provide customers with information per-
taining to climate change and how energy
conservation can make a difference; and

e To discuss with customers any concerns
regarding the service and electricity cur-
rently supplied to them by NTPC.

Now that all of our residential customers have
been offered the program and due to its success,
NTPC is hoping to offer the program again on a
rotating basis, and to continue offering the program
to large commercial customers.

Our internal target to reduce GHG emissions by
10% of 1996/97 levels in 10 years was achieved
by 1998/99. To date, we have reduced our cumu-
lative CO; equivalent emissions by 811,792 tonnes
and achieved a 51% decrease in 2010/11 from
1990/91 levels.

To date NTPC has successfully reduced station
service at all but six facilities to less than 5% of
their total generations. NTPC will continue to
monitor station service and, where feasible, imple-
ment training and technologies to reduce station
service at the remaining six diesel-generating fa-
cilities to meet the 5% target.




TPC is committed to both employee and
customer education regarding energy
awareness. We hope to create an aware-
ness of energy efficient practices and measures
that can be implemented by all to ensure that the
maximum benefit is derived from the electricity pro-
duced. Climate change issues are discussed in
conjunction with many of our programs to promote
energy awareness and conservation. The commu-
nication avenues discussed below are utilized to
inform employees and the public of the many ways
in which they can contribute to reductions in GHG
production.

Brief energy saving tips are printed on power bills
and slips of paper containing additional tips are
included in the envelopes with each monthly power
bill.

The simple addition of a bicycle rack outside of our
3 head office has provided an incentive for emis-
: sions reduction by employees, both inside and

* Be sure to look in your attic! You should have an adequate amount of insulatiop~

ventilation. Both will help lower your home heating costs. o \ OUtSi d e of Work . AS Wel | , a num be r Of emp [ Oy‘

# Ancther insulating tip: Try throwing down area rugs in rooms thes—
* Wear warmer clothing while at home, then turn down.s»—

Tl e cosd ey s sou 305 ees across the Corporation make a point of
S = 3\  walking to and from work. This is not only

g \  healthy for the individual and an environmen-

: , tally friendly alternative to driving, but sets a
| = ey Ppre \, good example for other members of their re-

spective communities.

~ao

NTPC was awarded Gold Champion Level

Reporter status by the Registry for our 2009/10

GHG report submission. This, along with all

previous GHG reports, are made available on

both our internal and external websites and our
reporting status and awards are promoted to our
customers through our website, on letterhead,
and in local newspapers.

NTPC was a founding member of the Arctic En-
ergy Alliance (AEA) and is a sustaining member
today. The AEA is a not-for-profit organization
established in 1997. The AEA's mandate is to
help reduce the financial costs and environmental
impacts associated with energy and utility ser-



vices in the NWT, including GHG emissions.

On the Supply-side
Management end, NTPC
purchases fuel oil that is

low in sulphur content
(0.05%), as specified by |
the Canadian General |

All of our publications are available on our website

at www.ntpc.com. The site
also promotes NTPC’s ob-
jective of reducing GHG
emissions through reduc-
tions in customers’ house-
hold energy usage.

Standards Board.

In 2001 NTPC ran a series
of workshops for commer-
cial customers to explain
Demand-side = Manage-
ment. It was communi-
cated that if customers
could better manage their
power usage to minimize peaking,
they would save both money and
power, at the same time reducing
the production of greenhouse
gases. In 2002, inspired by posi-
tive feedback from the workshops,
NTPC began developing a fact
sheet on demand-side manage-
ment to be distributed to
commercial customers.

An employee-generated
| newsletter, Powerline Plus,
1 is distributed to all employ-

ees on a monthly basis via

email and our internal web-

site.  Articles include up-
dates regarding NTPC's GHG emis-
sions status and various ways to con-
serve energy. Employee updates are
provided periodically by email and
through regular meetings which pro-
vide information on proposed hydro
developments and alternative energy
generation.

NTPC annually provides envi-
ronmental awareness training
for employees covering topics
such as minimizing station
service, the importance of
spill prevention, and an up-

These fact sheets, with
such titles as Understand-

ing Demand Charges, Un-
derstanding your Power Bill,

and Understanding Costs of
Running Electrical Appli-
ances are distributed to
both commercial and resi-
dential customers across
the NWT. These brochures
are produced to encourage

date on our greenhouse gas
emissions.

NTPC has also created an
Energy Conservation Chal-
lenge. Every month sugges-
tions on how the Corporation

customers to reduce their
power consumption and to
help understand how much
electricity their electrical
appliances really use.

might use less energy are
submitted to Senior Manage-
ment for review. The top ten
suggestions will be chosen
“and a plan developed to im-
plement them into our day-to-
As well, Good News Post- — day business practices. Each
ers are now available to our individual who enters a sug-
employees and customers gestion has their name entered into a draw, with a
graphing such information as streetlight conver-  winner chosen each month.
sions, GHG emissions, and fuel usage.
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he Northwest Territories Power Corporation

has undertaken many successful initiatives

towards reducing greenhouse gases. Our
GHG reports demonstrate our commitment to com-
bating climate change, as we believe that environ-
mental issues should be at the forefront of all busi-
ness. NTPC is committed to further reducing GHG
emissions wherever feasible. We will continue to
implement new ideas and strategies to conserve
fuel usage and subsequent emissions while openly
reporting our progress and initiatives.

For more information please contact:

Northwest Territories Power Corporation
4 Capital Drive
Hay River, NT X0E 1G2

Telephone: 867 - 874 - 5200
Fax: 867 - 874 - 5251
Email: info@ntpc.com

Or visit our website at www.ntpc.com




Appendix A: NTPC Greenhouse Gas Emissions Savings 1990/91 to 2014/15

- Actuals |Forecast Ll
1990/91 | 1995/96 | 1996/97 | 1997/98 | 1998/99 |1999/00{2000/012001/02|2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07|2007/08|2008/09 [ 2009/10 | 2010/11|2011/12]2012/13|2013/14|2014/15

[Alternative Generation/

Fuels

Snare Cascades

CO, 17,593 | 16,916 | 17,374 | 21,541 | 19,984 | 17,732 | 19,126 | 18,783 | 18,783 | 20,990 | 12,110 | 17,771 | 16,769 | 14,253 | 15,221 | 20,443 | 20,514 | 20,623 | 20,731

CH, 0.88 0.84 0.87 1.08 1.00 0.89 0.96 0.94 0.94 1.05 0.60 0.89 0.84 0.71 0.76 1.02 1.02 1.03 1.04

N,O 2.64 2.54 2.61 3.24 3.00 2.66 2.87 2.82 2.82 3.15 1.82 2.67 2.52 2.14 2.29 3.07 3.08 3.10 3.11

CO, Equiv. 18,431 | 17,721 | 18,201 | 22,566 | 20,935 | 18,576 | 20,037 | 19,677 | 19,677 | 21,989 | 12,687 | 18,617 | 17,568 | 14,932 | 15,945 | 21,416 | 21,491 | 21,605 | 21,718

Snare Rapids G2'

CO, 2,329 1,906 1,906 | 1,466 | 2,488 | 2,351 846 186 113 113 1,027 790 1,304 | 2,014 - - - - -

CH, 0.12 0.10 0.10 0.07 0.12 0.12 0.04 0.01 0.01 0.01 0.05 0.04 0.07 0.10 - - - - -

N,O 0.35 0.29 0.29 0.22 0.37 0.35 0.13 0.03 0.02 0.02 0.15 0.12 0.20 0.30 - - - - -

CO, Equiv. 2,440 1,997 1,997 | 1,535 | 2,607 | 2,462 886 195 118 118 1,076 828 1,366 | 2,110 - - - - -

Norman Wells Purchased

Power

CO, 921 875 829 925 931 871 859 859 877 1,010 965 930 1,012 | 1,024 992 1,090 948 987 986 986 984

CH, -0.75 -0.72 -0.68 -0.76 -0.76 -0.71 -0.70 -0.70 -0.72 -0.83 -0.79 -0.76 -0.83 -0.84 -0.81 -0.79 -0.78 -0.81 -0.81 -0.81 -0.80

N>,O 0.83 0.79 0.75 0.84 0.84 0.79 0.78 0.78 0.79 0.91 0.87 0.84 0.92 0.93 0.90 0.90 0.86 0.89 0.89 0.89 0.89

CO, Equiv.] 1,163 1,106 1,048 1,169 1,176 | 1,101 1,086 | 1,085 | 1,108 1,276 1,219 1,175 | 1,278 | 1,294 | 1,253 | 1,352 | 1,198 | 1,246 | 1,246 | 1,245 | 1,243

Inuvik Gas Project

CO, -275 51 -104 -909 -1,127 | -1,129 | -1,012 | -1,981 | -2,047 | 1,712 | -1,802 | -1,212 | -1,740 | -1,749 | -1,758 | -1,751

CH, -1.28 -2.16 -2.47 -2.48 -2.58 -2.60 -2.52 -3.11 -3.20 -3.16 -3.19 -2.53 -3.05 -3.07 -3.09 -3.07

N,O 1.06 1.89 2.13 1.98 2.03 2.04 2.00 2.32 2.38 2.42 2.42 1.96 2.32 2.33 2.34 2.33

CO, Equiv. 27 592 505 -346 -553 -550 -446 | -1,328 | -1,375 | -1,028 | -1,117 | -656 | -1,085 | -1,090 | -1,096 | -1,092

Bluefish Purchased Power

CO, 23,929 | 33,388 | 31,814 | 26,731 | 34,464 | 37,489 | 38,720 | 35,938 | 34,758 | 24,361 | 31,030 | 27,834 | 15,810 | 27,319 | 38,145 | 24,482 | 34,228 | 34,228 | 34,228 | 34,228

CH, 1.20 1.67 1.59 1.34 1.72 1.87 1.93 1.79 1.74 1.22 1.55 1.39 0.79 1.36 1.91 1.22 1.71 1.71 1.71 1.71

N.O 3.59 5.02 4.78 4.02 5.18 5.63 5.82 5.40 5.22 3.66 4.66 4.18 2.37 4.10 5.73 3.68 5.14 5.14 5.14 5.14

CO, Equiv. 25,068 | 34,978 | 33,329 | 28,003 | 36,105 | 39,274 | 40,563 | 37,649 | 36,413 | 25,521 | 32,507 | 29,159 | 16,563 | 28,620 | 39,961 | 25,648 | 35,858 | 35,858 | 35,858 | 35,858

' Snare Rapids G2 unit does not operate during average to low water years. As forecasting for the hydro system assumes average water levels,
zero G2 generation is also forecast. However, on average, the G2 unit has accounted for approximately 0.02% of the total Snare hydro generation
since installation, so some generation is anticipated even if not forecast.

Note: 1991/92, 1992/93, 1993/94 and 1994/95 data has been removed from the table to allow room for table expansion. Please see previous years’
reports for this data.




Appendix A: NTPC Greenhouse Gas Emissions Savings 1990/91 to 2014/15

- Actuals | Forecast -
1990/91]1995/96 | 1996/97 | 1997/98 | 1998/99 | 1999/00 | 2000/01 [ 2001/02 | 2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07 | 2007/08 | 2008/09 [ 2009/10 | 2010/11| 2011/12 | 2012/13 | 2013/14 | 2014/15
Station Service Reduction/Residual Heat

Projects

Station Service/Residual Heat Savings

CO, 375 311 290 341 189 157 168 169 151 194 166 186 220 158 109 140 140 140 140 140
CH,4 0.02 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
N,O 0.06 0.05 0.04 0.05 0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02
CO, 393 326 303 357 198 164 176 177 159 203 173 195 231 166 114 146 146 146 146 146
Equiv.

Fort McPherson Residual

Heat

CO, 498 413 462 439 467 429 152 0 0 418 457 457 603 453 365 362 354 347
CH,4 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.00 0.00 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
N,O 0.07 0.06 0.07 0.07 0.07 0.06 0.02 0.00 0.00 0.06 0.07 0.07 0.09 0.07 0.05 0.05 0.05 0.05
CO, 522 432 484 460 489 449 159 0 0 437 478 478 631 475 383 379 371 364
Equiv.

New Engine Upgrades/PLCs

Improved Fuel Efficiency Savings

CO, 3,783 | 4,067 | 4,006 [ 5003 | 3,570 | 3,484 | 3,877 | 4,243 | 4,068 | 4,038 | 3,898 | 4,044 | 4,047 | 4,075 | 4,186 | 4,406 4,182 4,188 4,193 4,167
CH, 0.19 0.20 0.20 0.25 0.18 0.17 0.19 0.21 0.20 0.20 0.19 0.20 0.20 0.20 0.21 0.22 0.21 0.21 0.21 0.21
N,O 0.57 0.61 0.60 0.75 0.54 0.52 0.58 0.64 0.61 0.61 0.59 0.61 0.61 0.61 0.63 0.66 0.63 0.63 0.63 0.63
CO, 3,964 | 4,260 | 4,197 | 5,241 3,740 | 3,650 | 4,062 | 4,445 | 4,262 | 4,231 | 4,083 | 4,237 | 4,240 | 4,269 | 4,385 | 4,616 4,381 4,387 4,393 4,365
Equiv.

Streetlight Upgrades
Streetlight Sav-

ings

C_gz 24 82 94 131 155 150 172 226 274 354 390 425 363 431 435 435 435 435 435
CH, 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03
N,O 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.04 0.05 0.06 0.06 0.05 0.06 0.06 0.06 0.06 0.06 0.06
CO, 25 85 98 137 162 157 180 237 286 370 408 444 380 450 454 454 454 454 454
Equiv.

JAnnual Totals

CO, 921 28,962 | 58,542 | 56,437 | 52,791 | 62,418 | 65,106 | 64,219 | 60,890 | 58,208 | 47,599 | 56,468 | 45,040 | 38,497 | 49,725 | 59,027 | 47,055 | 59,040 59,106 59,202 59,282
CH,4 -0.75 0.69 2.20 2.02 1.83 1.09 0.34 -0.01 -0.16 -0.49 -1.00 -0.46 -1.64 -2.05 -1.46 -0.99 -0.93 -0.87 -0.88 -0.89 -0.87
N,O 0.83 5.01 9.42 9.18 8.63 11.13 12.31 12.44 | 11.93 11.70 | 10.09 11.33 | 10.14 9.24 10.89 | 12.29 9.93 12.19 12.21 12.24 12.24
CO, 1,163 | 30,530 | 61,483 | 59,238 | 55,407 | 65,756 | 68,768 | 67,919 | 64,404 | 61,587 | 50,419 | 59,601 | 47,742 | 40,875 | 52,692 | 62,367 | 49,659 | 62,347 62,419 62,524 62,605
Equiv.

ICumulative Totals Since 1990/91

CO, 921 95,059 | 153,601]210,038]262,829 | 325,247 | 390,353 [ 454,572 515,462 573,670 620,348 |674,111]698,838|714,818|744,901 | 774,967 |917,081| 976,121 | 1,035,227] 1,094,429 1,153,711
CH, -0.75 -0.14 2.06 4.08 5.91 7.00 7.34 7.33 7.18 6.68 6.43 6.65 4.81 2.49 0.91 -0.77 -1.85 -2.72 -3.60 -4.49 -5.36
N,O 0.83 18.53 27.95 37.13 45.76 56.89 69.20 81.65 93.57 | 105.27 | 11453 | 124.75 | 131.13 | 136.25 | 143.45 | 150.73 | 179.19 | 191.38 203.59 215.83 228.07
CO, 1,163 |100,801|162,284]221,522|276,929|342,685| 411,453 |479,371 543,776 605,363 | 655,782|715,383 761,962 | 799,803 831,011 |869,575]968,717 |1,031,064] 1,093,483 | 1,156,007 | 1,218,611
Equiv.
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