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Executive Summary and Key Findings

the Labrador-Island Link was chosen as the preferred alternative to meet future energy needs.
Nalcor's Gateway Process is designed to ensure decisions are made at appropriate times, with
the appropriate level of information, and at appropriate levels of expenditure. I focuses on key
milestones to achieve gateway readiness and builds in "coid eyes” reviews at key decision
points throughout the process. '

Decision Gate 3 (DG3) - Project Sanction is the next step in the process. DG3 requires the
advancement of project activities and work streams to a level of progression which provides the
certainty needed to sanction or go ahead with the Project. Nalcor has retained Navigant to
conduct an initial review using DG2 estimates, This report presents Navigant's findings related
to Nalcor’s recent DG2 decision. Navigant will provide a second report using DG3 project cost
and schedule information as input to the DG3 decisicn.

Options Considered by Nalcor

Nalcor's DG2 decision evaluated a number of potentially feasible generation expansion
alternatives for the long-term supply of electricity to the Island of Newfoundland. The
alternatives fell into two broad categories: 1) Isolated Island alternatives, and 2) Interconnected
Island alternatives. The optimal generation plan for each category was selected from the
potential feasible alternatives in each category. The optimal generation expansion plan in each
of these two categories is described below:
1. Isolated Island alternative would entail continued isolation of the Island power grid and
the inherent supply and operational limitations associated with isolation. The key
elements are:

*  Development of limited renewable resources in the near-term

*  Pollution abatement, life extension improvements at the Holyrood plant, replacement
of the Holyrood plant, and

*  Continued development of thermal power resources across the planning psriod 2010
to 2067.

2. Interconnected Island alternative would provide the capability to displace the Holyrood
plant and meet the growth in provincial power requirements for years to come. In
addition, this alternative would interconnect the Island with the regional North American
power grid. The key elements are:

*  Muskrat Falls generation facility, and
*  Labrador-Island Link {(LIL) transmission facility.

INDEPENDENT SUPSLY DECISION REVIEW Page 1




CIMFP Exhibit P-01524 Page 29

Executive Summary and Key Findings

Nalcor’s DG2 Results

Based on the assumptions, inputs and analysis undertaken by Nalcor, the Cumulative Present
Worth (CPW, present value in 2010$ of annual utility revenue requirements) for each of the two
generation expansion alternatives is shown in the following table.

isolated Island $8,810
Interconnected Island $6,652
Preference for Interconnected Island $2,158

As shown above, Nalcor projects that developing the Interconnected Island alternative will
result in lower utility costs for customers of $2.2 billion in present value terms through 2067 as
compared to the Isolated Island alternative.

Navigant's Independent Supply Decision Review Mandate

Navigant was asked to review the reasonableness of:
* The long-term Island supply options considered by Nalcor
e Nalcor’s assumptions associated with Island supply options, and
* The process followed to screen and evaluate the supply options.

Based on this review, Navigant was to provide an opinion on:

» Whether the Interconnected Island alternative represents the least cost option that also
fulfills the additional criteria requirements of security of supply and reliability,
environmental responsibility, and risk and uncertainty, and

* The accuracy of the rate projections.

Navigant’s Conclusions

Based on its independent review, Navigant has concluded that the Interconnected Island
alternative is the long-term least cost option for the Island of Newfoundiand. Relative to the
Isolated Island alternative, the Interconnected Island alternative is also expected to provide
similar levels of security and reliability, significantly reduced greenhouse gas (GHG) emissions
and significantly less risk and uncertainty. The Interconnected Island alternative also provides
a gradual decrease in real (adjusted for inflation) average wholesale electricity rates for the
Island.

INDEPENDENT SUPPLY DECISION REVIEW Page 2
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Executive Summary and Key Findings

Navigant has concluded that Nalcor's consideration and screening of the supply options as well
as the assumptions used by Nalcor regarding these options were reasonable and consistent with
generally accepted utility practices. Nalcor’s process to evaluate the supply options and
estimate the rate projections under the two alternatives was aiso found to be reascnable and

consistent with generally accepted utility practices.

Navigant has concluded that the CPW calculated by Nalcor for each of the generation
expansion alternatives fairly represent the costs that would be incurred under the alternative
supply futures. Thus, the $2.2 billion preference for the Interconnected Island alternative, as
estimated by Nalcor in the DG2 decision gate, is a reasonable estimate of the expected cost
difference between the two alternatives.

To explore the sensitivity of the CPW difference between the two alternatives to changes in the
supply options or assumptions, Nalcor and Navigant analyzed a number of sensitivity cases
covering;

»  different fuel price forecasts

*  Jower load growth

*  additional wind generation

*  introduction of carbon pricing

e  aggressive CDM, and

*  higher capital costs and the recently announced Federal Loan Guarantee for Muskrat

Falls and the LIL.

All of the sepsitivity cases resulted in a CPW advantage for the Interconnected Island
alternative. This clearly indicates that the DG2 decision preference for the Interconnected
Island alternative was robust given the underlying risk and uncertainty in key assumptions.

{MDEPENDENT SUPPLY TIECISION REVIEW Page 3
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Executive Summary and Key Findings

Key Findings

1.

10.

11.

12,

Nalcor's Gateway Process is a rigorous means of providing quality assurance for key
decisions at crucial points in a project’s lifecycle and is consistent with best practices.

The level and accuracy of the information used in Nalcor's DG2 Island Supply Decision
was appropriate for the decision stage.

The 50 year generation expansion analysis pericd used by Nalcor was appropriate given
the long-lived supply options being analyzed.

Nalcor appropriately included Muskrat Falls in Labrador and Island Pond, Portland
Creek and Round Pond on the Island as hydroelectric generation in their generation
expansion alternatives.

Nalcor appropriately excluded Guil Isiand in the Interconnected Island alternative
because the purchase price for power from Gull Island would have to be 60 percent
higher than power from Muskrat Falis under the same pricing framework.

Nalcor appropriately excluded other potential hydroelectric facilities in both generation
expansion alternatives because the expected cost of power from other potential
hydroelectric facilities would be approximately 20 percent higher than wind power.

Nalcor's exploration and analysis of alternatives for the LIL was rigorous and the
transmission options developed and considered by Nalcor were reasonable.

LIL will be implemented using proven and reliable HVdc technology.

Nalcor’s rejection of deferring the in-service date of the link until 2041 and using
Churchill Falls as a supply option for the Island was reasonable given the higher costs
and greater risks as compared to the Interconnected Island alternative.

Wind power is expected to be the lowest cost of the other renewable electricity supply
options on the Island and Nalcor’s inclusion of wind power in the Isolated Island
alternative was reasonable.

Provided the power system constraints identified in the 2004 wind integration study can
be addressed cost-effectively, Nalcor's Isolated Island alternative could consider 100 MW
of additional wind power in 2025 and a further 100 MW in 2035 when it would be
potentially expected to displace fossil fuel-fired generation most of the time.

No amouni of wind generation could eliminate the need for the firm capacity provided
by Holyrood or any replacement thermal facilities given the limited and uncertain

capacity of wind generation.

INDEPENDENT SUPPLY SECISION REVIEW Page 4
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Executive Summary and Key Findings

13. Nalcor would have the capacity to integrate significantly more than 200 MW of wind
only in the Interconnected Island alternative given the performance characteristics of

14. Nalcor appropriately excluded biomass from both generation expansion alternatives
because of the relatively limited biomass accessible through NL's existing forestry

15. Nalcor appropriately excluded solar photovoltaic (PV) generation in both generation
expansion alternatives because of Newfoundland’s low insolation rates and the cost of
power from solar PV installations,

16. Nalcor appropriately excluded wave and tidal generation in both generation expansion
alternatives because of its unproven commercial viability.

17. Nalcor appropriately included the continuation of oil-fired generation in both generation
expansion alternatives because it is a proven vesource in the Island’s generation supply
mix.

18. Nalcor appropriately excluded natural gas generation in both generation expansion
alternatives because natural 8as is not commercially available on the Island and there are,
as yet, no firm development plans to bring natural gas to the Island.

19. Nalcor appropriately excluded liquefied natural gas (LNG) generation in both generation
expansion alternatives because there is no clear economic advantage to using LNG given
the required capital for LNG-related facilities, coupled with the linkage of long term LNG
Pricing to oil.

20. Nalcor appropriately excluded coal-fired generation in both generation expansion
alternatives because of its significant environmental rigks,

2]1. Nalcor appropriately excluded nuclear generation in both generation expansion
alternatives because of provincial legislation, project capital costs and risk factors.

22. Nalcor’s forecast methodology is consistent with generally accepted utility practice and
the base forecast for demand and energy growth is reasonabie,

23. Absent new supply, the Island will experience a capacity deficit in 2015 and an energy
deficit in the 2020 timeframe

24. Nalcor could consider the impact of a longer term CDM initiative,

25. Nalcor’s risk assessment analysis for Muskrat Falls and the Labrador-Island Link project
was thorough and comprehensive,

INDEPENDENT SUPPLY fIECISION BEVIEW Page 5
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Executive Summary and Key Findings

26. Nalcor's focus on time, tactical and strategic risks for the Muskrat Falls and Labrador-
Island Link is consistent with best practices and provides a high level of confidence in the

integrity of capital cost estimates.

27. Nalcor's estimated capital costs and escalation methodology for the various supply

options considered in the two generation expansion alternatives was reasonable,

28. The fuel cost forecast used by Nalcor in its analysis of the generation expansion

alternatives was reasonable.

29. The heat rates, operating and maintenance costs, operating lives, projected retirements,
and outage rates used by Nalcor in its analysis of the generation expansion alternatives

were reasonable,

30. Nalcor could consider how future environmental legislation, such as limits on the unit

31. The Muskrat Falls pricing approach used by Nalcor was appropriate and sufficiently well

32. Nalcor’s use of the Strategist model in developing the two generation expansion

alternatives is consistent with generally accepted utility practice.

33. The CPWs for the generation expansion alternatives fairly represent the costs that would
be incurred under the alternative supply futures. Therefore, the $2.2 billion CPW
preference for the Interconnected Island alternative is a reasonable estimate of the

expected cost difference between the two alternatives,

34. The sensitivity cases run by Nealcor and Navigant capture the key risks in the
assumptions for, and the impacts of potential refinements to, the generation expansion

alternatives,

35. All of the sensitivity cases maintained the CPW preference for the Interconnected Island
dlternative. This ciearly indicates that the DG2 decision preference for the Interconnected
Island alternative was robust given the underlying risk and uncertainty in key

assumptions in the generation expansion alternatives,

36. The CPW preference for the Interconnected Island alternative is maintained after adding

more wind or CDM to the Isolated Island aiternative,

INDEPENDENT SUPPLY DECISION Revigw Page 6
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Executive Summary and Key Findings

Current information, and specifically the updated May 2011 PIRA long term fuel forecast
and the recently announced federal loan guarantee commitment, increases the CPW
preference for the Interconnected Island alternative.

Relative to the Isolated Island alternative, the Interconnected Island alternative is also
expected to provide similar levels of security and reliability, significantly reduced GHG
emissions and significantly less risk and uncertainty.

The criteria used by Nalcor in the Island supply decision were reasonable and consistent
with generally accepted utility practices.

The Interconnected Island alternative represents a fundamental change to a more stable
and certain utility cost structure for the Island by minimizing thermal generation and its
associated fuel cost uncertainty.

Nalcor’s wholesale electricity rate impact analysis accurately reflects the rate projections
and provides a reasonable basis for assessing unit cost trends with respect to the two
alternatives.

Short-term increases in real (before considering inflation) wholesale electricity rates
would occur over the next few years under either alternative. Beyond 2017, the
wholesale electricity rates for the Interconnected Island alternative decline in real terms.

Wholesale electricity rates are lower in the Interconnected Island alternative than the
Isolated Island alternative except for a brief period at the end of this decade. This short-
term issue could be mitigated through ratemaking.

{NDEPENDENT SUPPLY DECISION REVIEW Page 7
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Iritroduc':tion

Nalcor's Gateway Process is designed to ensure decisions are made at appropriate times, with
the appropriate level of information, and at appropriate levels of expenditure. Nalcor's Gateway
Process focuses on key milestones to achieve gateway readiness and builds in “cold eyes"
reviews at key decision points throughout the process,

The Lower Churchill Project Phase I has passed through Decision Gate 2 {DG2) which is
Concept Selection. At that time, to select a preferred concept, Nalcor completed the appropriate
activities and gathered the required information including field work, engineering and design,
finalization of Labrador Innu Impacts and Benefits Agreement (IBA), environmental assessment
progression, execution of water management agreement, completion of the Emera Term Sheet,
financing preparation and economic analysis,

Decision Gate 3 (DG3) which is Project Sanction requires the advancement of project activities
and work streams to a level of progression which provides the certainty needed to sanction the

Independent reviews are carried out in accordance with established Nalcor decision-making
processes with each Decision Gate. Nalcor has retained Navigant to conduct an initial review
using DG2 estimates. This report presents Navigant's findings related to Nalcor’s recent DG2
decision. Navigant will provide a second report using DG3 project cost and schedule
information as input to the DG3 decision.

11 Newfoundland Electricity System

Newfoundland'’s electrical system is isolated with no connection to any other electrical system.
This section describes the utilities, the generation, the transmission, and the load on the Island.

Island Utilities

Twe regulated electric utilities serve the Island: Newfoundland and Labrador Hydro {NIL
Hydro) and Newfoundland Power. The utilities operate under the jurisdiction of the Board of
Commissioners of Public Utilities of Newfoundland & Labrador (PUB) which has regulatory
authority over rates, policies, capital expenditures and the issue of securities,

* NL Hydro® is a crown-owned electric utility which owns and operates facilities for the
generation, transmission and distribution of electricity to utility, industrial and retail

1 NL Hydro is a subsidiary of Nalcor. nﬁsreportmﬁﬂuseﬁtetexm”Nalm{bommreferencemﬂteparentmmpmy
mdﬂiesubsidiaryunless&lereisadirectrefermceioNLHydm.

EINDEPENDENT SUPPLY DECISION REVIEW Page 8
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customers in the Province of Newfoundland and Labrador. It is primarily a wholesale
and transmission utility, and Newfoundland Power is its largest customer.

NL Hydro directly serves over 35,000 residential customers in 220 communities across the
province. NL Hydro also operates 22 diesel systems to provide service fo 4,300 customers
in isolated communities throughout coastal areas of Newfoundland & Labrador. NL
Hydiro also sells power to three regulated industrial customers on the Island.

* Newfoundiand Power, an investor-owned company, is primarily a distribution utility that
sells electricity to approximately 86 percent, or over 240,000, of the retail customers on the
Island interconnected system. The Company generates approximately 7 percent of its
electricity needs and purchases the remainder from NL Hydro.

Generation

Newfoundland Power, Corner Brook Pulp & Paper, Star Lake & Exploits River Generation, and
non-utility generators (NUGs). NUGs include 54 MW of wind, which is sold to NL Hydro.

Figure i: Newfoundland Generation Capacity by Operator (MW)

Other Non-Utility
Generators

73IMW
» \ ‘
Star Lake & Exploits

River Generation

5% NL Hydro

1517 Mw
mer Brock Puip &
Co P&— 78%

Paper Ltd
122 MW
€%

Newfeundland Power
136 MW
7%

Source: Nalcor. “Synopsis of 2010 Generation Expansion Decision” Exhibit 13b. July 2011.

As shown in Figure 2, the majority of NL Hydro’s generation capacity is hydroelectric, followed
by the oil-fired Holyrood plant and oil-fired combustion turbines. The Holyrood plant Units 1
and 2 came on line in 1971, Unit 3 came on line in 1979.

INDEPENDENT SUPPLY DECISION REVIEW Page 9
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Figure 2: NL Hydro Net? Generating Capacity (MW)

Hydroelectric
242 MW
62%

Combustion
Turbines
110 MW

7%

Source: Nalcor. “Synopsis of 2010 Generation Expansion Decision” Exhibit 13b. July 2011.

Transmission

Figure 3 illustrates the Newfoundland and Labrador transmission system. The 230 kV
transmission system east of Bay d’Espoir has a transfer limit of 365 MVA in the summer and
509 MVA in the winter. The existing transmission system is operating near full capacity and
efficient scheduling of existing hydroelectric and thermal generation is at times a challenge,
Approximately 67 percent of the Island demand is located east of Bay d'Espoir.? This, coupled
with transmission constraints noted above, creates voltage support requirements on the eastern
part of the Island.

2 Net of station service load
3 “Nalcor Response to Panel Information Request March 21, 2011.” April 2, 2011.

INDEPENDENT SUPPLY DECISION REVIEW Page 10
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Figure 3: Newfoundland and Labrador Transmission
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Load

In 2010, the Island electricity system had a peak demand of 1,478 MW and an energy
requirement of 7,355 GWh. Figure 4 presents Island hourly demand for 2010, showing
substantially higher winter energy use.

Figure 4: Island Houwrly Demand, 2010
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Source: Nalcor

Electricity demand is typically highest during the evenings in colder winter months. NL Hydro
defines the peak period as the morning period from 7:00 a.m. to nocn and the evening period
from 4:00 to 8:00 p.m. during the four coldest months of December to March. As shown in
Figure 5, peak day use is over twice as high as lowest day use.

INDEPENDENT SUPPLY DECISION REVIEW Page 12
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Figure 5: Minimum and Maximum Island Daily Demand, 2010
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1.2 Options for Meeting Island Supply

Nalcor evaluated a number of generation expansion alternatives for the long-term supply of
electricity to the Island of Newfoundland. The alternatives fell into two broad categories:
1) Isolated Island alternatives, and 2) Interconnected Island alternatives. Based on the DG2
estimates, the optimal generation expansion plan in each of these two categories is described
below.

The outcome of the generation planning analysis is a metric called Cumulative Present Worth
(CPW), which is the present value of all incremental utility capital and operating costs incurred
by the utility to reliably meet a specific load forecast given a prescribed set of reliability criteria.
Where one alternative cost future for the grid has a lower CPW than another alternative supply
future, the option with the lower CPW will be preferred by the utility, consistent with the
provision of mandated least cost electricity services. From a financial planning perspective, the
supply future with the lowest CPW will translate into the lowest overall revenue requirements.

Nalcor then used the Ventyx Strategist utility planning software tool to identify the optimal
generation expansion plan for each alternative. Further details regarding the Strategist tool are
provided in Section 4.

1.2.% lsolated island Generation Expansion Plan

The key elements of the Isolated Island alternative are the development of limited renewable
resources in the near-term, pollution abatement, life extension improvements at the Holyrood

INDEPENDENT SUPPLY DECISION REVIEW Page 13
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a. Combined - $14 MWh reduction $129 MWh
b. MF - $13 MWh
C. LIL - $1 MWh

/ Q}\Mc’
= 2% Reduction In IRR/ROE on MF and LiL $116 MWh
« Federal Loan Guarantee

a 6% - $8.58 MWh reduction $134 MWh
b. 8% - $11.44 MWh reduction $131 MWh
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PREPARED FOR ACTION CANADA

Making Best Use of the
Lower Churchill:

The Muskrat Falls Development

David A Vardy
8/31/2011

This essay was prepared by David A Vardy for Action Canads. The essay examines the policy context in which the
Lower Churchill can best be assessed from & national and provincial context, along with the options to be considered
in achieving enesgy security
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Making Best Use of the Lower Churchill

1.0 Introduction' and Terms of Reference
This essay was commissioned by Action Canada, who asked the author to deal with the Lower

Churchill development, including the following issues:

* How much power is needed on the island?

e What are the potential sources of power for the island?

¢ Is the best alternative to transmit power from Muskrat Fails to the island?

*  What are the other potential uses of Lower Churchifl power (including Gull Island)?

o Is the current proposal the best use of the Lower Churchill potentiai?

A draft was forwarded on August 15, 2011 and this final version is submitted on August 31, 2011,
incorporating revisions and expansions requested by Action Canada.

This essey will deal with the Lower Churchili hydroelectric developments in Labrador,
downstream from the large Churchill Falls project which wes completed in 1976 and most of the power of
which is sold by Churchill Falls (L.abrador) Corporation to Hydro Quebec under contractual obligations
that end in 2041. There are two proposed generation facilities on the lower reaches of the Churchill River,
one at Gull Isiand and the other at Muskrat Falls, The Government of Newfoundiand and Labrador
recently announced s plan to begin development of the smaller of these two facilities, located at Muskrat
Falls, just 18 km upriver from Happy Valley-Goose Bay. The proposed Muskrat Fails facility is rated at
824 megawatts (MW) and 4.9 million megawatt hours (MWh) of energy per year. The combined capacity
of Gull Island and Muskrat Fails is 3,074 MW? while the combined energy is 17 million MWh of
electricity per year.

The Muskrat Falls project has been selected as the first of the two facilities because its smaller
size is perceived to be a better fit for the Province’s energy requirements. The Muskrat Falls facility, if
constructed, will serve the energy requirements of the Island of Newfoundland, with surplus energy to be
sold to Emera Energy of Nova Scotia and other power users in Eastern Canada or the Eastern United
States. The Gull Island facility, according to the Province’s energy plans, will be developed later, possibly
for sale west, using transmission lines in Quebec or using an additional transmission line across the Strait
of Belle Isle and the Cabot Strait, through the Maritinie Provinces. The preferred sequencing of these two
projects will be discussed below in the context of the recently released Joint Panel Report on the Lower
Churchill Hydreelectric Project, in which Report the term “Project™ embraces both the Muskrat Falls and
Gull Island gencration facilities.

2.0 Role of hydroelectric power in Canada

Canada depends beavily upon hydroelectric power, compared with other industrial nations. It is
second in the world in hydroelectric power generation’ More than 60% of Canada’s electncxty
production is from renewable hydro generation while 24.9% comes from thermal generation,. Today,
11.5% of the world’s hydropower is generated in Canada There remeins an estimated 163,173 MW of

! The author is gratefl to Nalcor Energy, for providing information and agreeing to the use of their map and charts
in this document, as well as to James Feehan (Professor of Economics at Memorial University), Ron Peaney (former
Deputy Minister of Justice with the Province of Newfoundiand and Labrador), Victor L. Young (former Chair and
CEO of Newfoundland and Labrador Hydro) and Fred Way (former Vice-Chair of the Canada Newfoundland and
Labrador Offshore Petroleum Board, Secretary to Cabinet, Deputy Minister of Intergovernmental Affairs and
Deputy Minister of Natural Resources), for helpful comments on previous drafis of this essay. Any errors or
omissiors are the responsibility of the author alone.

2(16), skide 21 and (9).

*(12), p 1.

‘@), p. 15.
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undeveloped hydro potential in Canada today, mostly in the North.® More than 10.000 MW of this
undeveloped hydro potential is in Newfoundland and Labrador.® Quebec and British Columbia together
have 80,000 MW undeveloped.

CanndaisamajorexporherofeleclricpowertoﬂleUnitedStat&s.Grossexporbsin2008were
55.7 million MWh while gross imports were 23.5 million MWh, resulting in net exports of 32.2 million
MWh.” This number corresponds roughly to the energy that is sold to Hydro Quebec by the Churchill
Falls (Labrador) Corporation (CF(L)Co). The high level of Canadian electric power export calls for a
wighly reliable continental transmission system, with open access.

Decisiommgudhghves@ﬂhnewmpacitymustmogﬁmﬁ:eimpaﬁofgqnunﬁmupm
globdwmmg.InCmadgthaehmbemaﬁderﬂcommimmmmmﬁonﬂgmmhousegas
emissions by 20 percent below 2005 levels by 2020, and 90 percent non-emitting electricity generation by
2020.* Such & commitment favours hydroelectric investment along with investment in other renewable
sources.

MVesmmmmeelecnicﬂyseuoris-reqlﬁmdmOrdermmeetﬁmnédmmdmdforephm
aging infrastructure as well as to reduce greenhouse gas emissions. Such investment will lead to rising
prices as undeveloped generation projects are normally more costly than those already developed.
Planners normally select those projects where energy costs are lower, unless there are other compensating
factors, such as inappropriate scale, in relationship to the load to be served.

Thesupplymixhastommgnizetheneedsfmboﬂlbaseloadpowermdforpeaking. Some energy
sommarebettermﬁtedtomeeﬁngbasedenimdwhﬂeoﬂlersaresuitedtompplypeakdemmd. Some
encrgy sources, such as so!arandwindpower,mintemiltentandrequireenergysmmge,posinggmm
challenges than those presented by hydroelectric, nuclear and thermal power sources. However, water
reservoirs can often be used to store potential energy. Variations in hydroelectric production from such
mservmlrscanbsusedtocompmsﬂeforvariaﬁonsinmergysuppﬁy from other renewable sources, such
as wind and solar energy, thereby turning these reservoirs into multi-purpose energy storage.

The electric power system should be designed with an optimum mix of energy sources which will
minimize cost and achieve environmental and sustainability goals. Planning for future growth must also
deal with energy conservation and with the design of a pricing system that will provide information to the
consumer as to the full cost of his/her decisions to consume energy. Canada enjoys relatively low cost
power and Canadian utility pricing to domestic and industriel consumers reflects these lower costs,
However, an efficient allocation of resources should reflect the incremental or marginsal cost of energy as
well as the competitive advantage which gives us relatively low cost hydroelectric power in Canzda.

2.1 Hydroelectric resources of Labrador, including Churchill Fails

The infamous Churchill Falls contract is a prominent feature in the social and economic
landscape of Newfoundland and Labrador and is 4 major influence in the Province’s energy policy. The
loss of economic rent from this undertaking is perceived to be egregious. The Churchill Falls power
coniract reaches the end of its 65 year term in 2041. This contract has been the -source of much
controversyiniightofﬂieﬁctthaﬁheenergyissoldbymChwchiilFal]s(Labmdor)Corpmﬁanto
Hydro Quebec, at the border. The option of dealing with customers outside Quebec was not available, and
Hydro Quebec was placed in a monopsony position. The generel view in Newfoundiand and Labrador is
that the power confract is one-sided, providing large bemefits to Quebec and few benefits to
Newfoundlanders and Labradorians. The price paid by Hydro Quebec is very low over its 65 year term
and declines for the last 25 years, which compounds the intrinsic inequity of the contract during a time of

S (2, p22.
€ (14), pp.35-40.
@) p. 18.
2(3).p. 57
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escalating energy prices. The power contract will have run its course in 2041 and all of the options will
then be back on the table, including the use of Churchill Falls power for meeting domestic requirements,
as well as for revenue generation by export from the Province of power surplus to the its requirements,
The Province’s Energy Plan of 2007 fixed its sights on the post-2041 time horizon in examining the
options for oil and gas and electric power development.”

The Government of Newfoundiand and Labrador attempted to utilize the courts to overturn the
power contract and to recall additional power through two different initiatives. The first case involved an
attempt to recall additional power under the provision of the lease of water rights which stated that power
could be recalled where it was economically feasible to de so. This case took 16 ysers to resolve. The
Supreme Court of Caneda ultimately upheld the decision of the Newfoundiand Court of Appeal that it
wasn't economically feasible in 1988, so that attempt failed.

Becauso of the length of time it was taking to get a final defermination of this case, the
Government decided to pursue another approach, which would have had the efffact of taking back the
lease of the water rights through The Water Rights Reversion Act. The Govermnment referred the
constitutionality of this Act to the Newfoundland Court of Appesl. It was ultimately heard by the
Supreme Court of Canada, which decided in 1984 that it was unconstitutional because it attemptsd to
interferewithﬂlepowercoma,whichgmvemerigﬁxttodeliverpowerataplaoeoutsidethemﬁtoryof
the Province and the Province had no authority to legisiate outside of its boundaries.

The Churchill Falls Power Corporation, CF(L)Co, which operates the power plant 2t Churchill
Falls is owned by Neloor and Hydro Quebec, with majority ownership held by Nalcor. The Upper
Churchill is the largest generation facility in the Province, producing 5,428 MW of power and 34.0
million MWh of energy. With the exception of 1) the 300 MW which has been reserved for use in the
Province, depending upon provincial requirements, 2) the block of 225 MW which was diverted from
Twinco to the Churchill Falls project for use by the iron ore industry in Labrador and 3) 682 MW which
is being sold to Hydro Quebec on a seasonal basis™, the full output is sold to Hydro Quebec under a long
term contract for a price declining from 1976 to 2016 and which is currently $2.50 per MWh. It will
decline to $2.00 per MWh for the remaining 25 years, from 2016 to the conclusion of the power contract
in 204112.-" To put this in context, the rate charged for domestic power users in St. John’s is $104.07 per
MWh.

When the Province’s hydroelectric production is compered to population size, the 80,000 MWh
per year per 1,000 people in Newfoundiand and Labrador is higher than in many resource-sbundant
jurisdictions, higher than Iceland (30,000 MWh) and Nerwsay (25,000 MWh).and higher than Manitoba
(30,000 MWh) and Quebec (25,000 MWh)."*

The Energy Plan calls for the transfer of funds from non-renewable energy sources to renewable
sources through the development of Guil Island and Muskrat Falls &s well as other hydroelectric and wind
energy projects. For the Province as a whole 85% of total energy output is from hydroelectric sources.
However, this number is heavily influenced by Churchill Falls and very little of the Churchill Falls energy
is used within the Province. For the Island, which is not yet electrically connected with Labrador, the
percentage of total energy capacity that was hydroelectric in 2007 was 65%, when the Energy Plan was
published; 35% came from thermal power. Since then, two small wind powered projects have been
developed but thermal power continues to play a major role, particularly the 490 MW oil fired plant at
Holyrood, which is on the Avalon Peninsula, close to St. John’s

% Sec (9)
:° See (15), p. 20.

) -
" Ibid, p. 9.
2 From the Newfoundland Power bill of David Vardy dated August 11, 2011,

13 (9), p. 16.
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In addition to the two sites on the Lower Churchill there are a number of other potential
developments in Labrador. Millan (1974)* estimated a potential of over 9,000 MW, not including five
interprovincial rivers whose headwaters are in Labrador but which run through Quebec’s North Shore on
their way to the St. Lawrence River. These are the St. Paul, St. Augustine, Little Mecatina, Natashquan
and Romaine Rivers, which have a combined potential of approximately 3,430 MW,

In order to develop the full potential of these projects both the Provinces of Quebec and
Newfoundland and Labrador must come to an agreement on water management, dealing with headwaters
andtiverﬂooding.However,thishasnotstoppedQuebecﬁ'ombarkingonamajornewprojectwhich
will be almost twice the size of Muskrat Falls.. Hydro Quebec has commenced work on 2 $6.5 billion
facility on the Romaine River which will produce 8 million MWh of energy. This facility, with four
dams, will be built on Quebec’s Lower North Shore by 2020.

Nalcor Energy (Nalcor) is a provincially owned energy company, a crown corporation, which in
tumn owns the Newfoundland and Labrador Hydroelectric Corporation (Hydro) as well as CF(L)Co.
Hydro operates most of the generation capacity on the Island along with the high voltage transmission
lines. On the Island, Hydro is the wholesaler which sells to the retailer, Newfoundland Power (NP), fully
owned by Fortis Inc. NP operates the distributior: lines and deals with household consumers and general
service commercial and industrial users, charging rates approved by the regulator.

n Labrador, Hydro is responsible for both the gerieration and transmission of power and sells
power without the intermediation of Newfoundland Power or any other distributor. Hydro serves
cwmmasmﬁemwwmeaedLabmdorsysmmmddsoommsasaiesofgmemﬁngsymm
isolated communities in Labrador and on the Island, fireled primarily by diesel generators. Rates charged
by Hydro to interconnected Labrador customers are iower than these charged to interconnected Island
customers, recognizing the lower cost of service in Labrador, where the power is supplied from Churchill
Falls, drawing from the recall block of up to 300 MW. On the other hand, the rates charged to customers
in isolated communities on the Labrador Cosst, and on the Island, are higher, due to reliance on diesel
fuel, given that the cost of connection to the grid is prohibitively expensive.

ThedevelopmentoftheUppaChmchinasundmﬁkenbyapﬁvatecompﬂy, Brinco, not by
mervhwe,mdmeshmnotowmdbyHydroQuebecwemanquimdbythervinceinl974,along
with the water rights for downstream development, so as to facilitate the development of the Lower
Churchill.

In 1978 the Province signed an agreement with the Federal Government to create the Lower
Churchiil Development Corporation (LCDC), which is 51% owned by the Province, 49% by the Federal
Government, to develop the power sites on the lower Churchill River at Gull Island and Muskrat Falls.
The LCDC is currently inactive. However, the Province has approached the Federal Government for
loan guarantee for the Muskrat Falls facility, which was the subject of a recently signed MOU.
Negotiations have commenced to work out the details of the guarantee. It woyld not be surprising if the
Federal Government were to seek some form of management control to protect and limit their financial
exposure. It is not known whether reactivation of a structure similar to LCDC might be an option for
them.

Both Hydro and NP are regulated by the Board of Commissioners of Public Utilities of
Newfoundland and Labrador (the PUB), which spproves energy rates through the use of an allowed rate
of return on rate base. Capital budgets for both utilities are also subject to review by the Board. The
Lower Churchill projects (at Gull and Muskrat Falls) have been exempted by Order-in-Council from the
jurisdiction of the PUB. However, the Provincial Government has made a reference to the PUB pursusng

14 (14) pp. 3540.
15 gy,
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@ Section 5 of the Electrical Power Control Act (EPCA). The reference question is whether Mugskrat Falls
represents “the least cost option for the supply of power to Island Interconnected Customers over the
period 2011-2067 as compared to the Isolated Island Option.” We will return later to this reference and
the limited mandate it gives to the PUB.

4.0 Proposal for Muskrat Falls Development

The proposed Muskrat Falls development calls for a dam at Muskrat Falis, with four turbines
genemﬁng4.9milﬁmMWhofenergyperyearﬁomacapacitymtedat824MW. This project was
announced jointly by Premier Danny Williams of Newfoundland and Labrador and Premier Darrell
Dexter of Nove Scotia on November 18, 2010." The project has five components, the Muskrat Falls
generating plant, the transmission line to Churchill Falls and the Strait of Belle Isle, the Strait of Belle Isle
crossing, the Island transmission system to Soldier’s Pond (outside of St. John’s) and the Cabot Strait
crossing, estimated to cost a total of $6.2 billion (see map in Figure 1). The generating plant will cost $2.9
billion, the Labrador-Island link will cost §2.1 billion, and the Maritime Transmission Link is expected to
cost $1.2 billion. Completion will take approximately six years. The subsea line across the Strait of Belie
Isle willbe30kminlengthwhileﬂmtﬁ'omﬂaelslandtoNovaScotiaacrosstheCabotSu'aitwillbe 180
km.

Emera Inc. (Emers), which is an energy and services compeny serving Nova Scotia, will
contribute 20 per cent ofmnskmﬁmmsﬂsmdprwidehmsmissimwNalmEna‘gy(Naﬁm)mss
the Mzritime Link and through Nova Scotia, Nalcor will provide Emera with approximatcly one million
MWh per year (Nova Scotia Block) or 20% of the energy from Muskrat, for a term of 35 years,”

The rationale given for the project at the press conference was the closure of the 490 MW
Holyrood thermal plant and the elimination of its GHG, along with stabilization of power costs by
avoiding continued exposure to the price volatility of oil-fired thermal generation. The development of
Muskrat Falls would avoid epproximately 96 million tonnss of emissions by 2065.

The project will generate large scale ploymentbeneﬂtsforﬂleProvince,theAthnticregon
and the couniry as a whole. First consideration for jobs in Labrador will go to the Lebrador Innu as
outlined in the New Dawn Agreement, then to Labrador residents, and then to residents of the province
generally.

Initially, displacement of Holyreod energy will absorb 40% of the energy from Muskrai Falls, In
addition to the commitment of 20% to Nova Scotia the remaining 40% will be available for sale into New
EnglmdormeMaﬁﬁmsmelsebeldhmseweformehdusmialmquiremenBofLabmdm.

Nalcor will be provided use of Emera’s transmission rights to fransmit power through New
Brunswick with Nalcor paying the associated transmission tariff when used by Nalcor. If these
rights cannot be acquired or extended, Emera will purchase the power Nalcor would have sold
through New Brunswick. Alternatively, at Nalcor's option, Emera will provide Nalcor with the
oppartunity o acquire or use 300 MW ?’ JSirm transmission if proposed Nova Scotia-New
Brunswick transmission line is constructed.

The Government of Newfoundland and Labrador has reached an agreement with the Innu Nation
with respect o land clsims along with impact and benefits. The agreement covers resource royalty sharing
and management of lands. An Upper Churchill redress agreement has also been reached with the Innu
Nation,

The reference review being undertaken by the PUB will not consider the potential revenues from
the agreement with Emera nor will it consider the costs incurred as part of the Term Sheet to supply

16(21).
18 (lo)
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power to Nova Scotia. Instead the PUB will examine Muskrat Falls solely on the basis of its ability to
supply Interconnected Island customers at a lower cost than the Isolated Island alternative. The Gull
Island project, as an alternative to Muskrat Falls, is not covered in the reference. The deadline for the
PUB reference is December 30, 2011.

4.1 Environmental Assessments

A joint federal-provincial environmental assessment panel has completed hearings on the Lower
Churchill generation project. Their report, released August 25, 2011, is a comprehensive review of the
Lower Churchill Project, defined as comprising both the Gull Island and Muskrat Falls facilities. This
packaging of the two fecilities did not preclude individual sssessments of esch. Transmission lines were
not included in the Project. The provincial and federal governments will maeke the final decisions
regarding the Project approval. The Terms of Reference issued by the Ministers required the Panel to
assess the environmental effects of the Project, including:

consideration of the need for and purpese of the Project;

alternatives to the Project and alternative megns of cartying out the Project:
the environmental effects of the Project, including accidents and malfunctions:
cumulative effects, end the significance of these effects;

measures to re¢uce adverse effects and enhance beneficial effects; and
monitoring and follow-up.

'I‘hePaneldecidedthatitwouldassessMuskthallsandGuﬂIslandsepmatelywithxespectto
alternstives, energy requirements and economic considerations, even though their mandate combines the
moasasinglerjecLIhissepmasmsmemisbasedmmefmtheachmmwnemissubjectto
scparate sanction decisions.

Thepanelapmoachedmeenergyswmityisswudththemdmmndmgthatthstvince’slong
term energy security is assured and that energy requirements beyond 2041 will be addressed through
access to Churchill Falls power, once the power contract has expired. The main benefit to future
genemﬁonswillaccnmwtherestofNorﬂnAmmica.'I‘hervince’sabﬂitytocqpitaﬁzeonﬂ:esebeneﬂts,
ﬂlroughrevenuesﬁ'ompowersﬂw,wiﬂéependontheﬁﬂmeofelecﬁicitymarketdemandandsnmplyas
well as on achieving access to these markets,

Long-term energy security would be among the key benefits to future generations. The Panel
cbserves that because of the existing Churchill Fails project, the long-term energy security for
the province is already secure after 2041, so the main benefit to future generations in this regard
would accrue to the rest of Novth America. Another potential benefit to future generations would
be the predicted large-scale provincial revenues. Whether and at what scale these would be
realized would depend on a number of factors, including whether the whole Project proceeds,
whether economic access fo markets can be realized, and the Juture of electricity demand and

supply.”

The panel has considered Muskrat Falls and Gull Island together as & single project, possibly with
overlapping scheduies or eise with a hiatus in between. This provides the copportunity for sales outside the
province to cross-subsidize the price of power to domestic consumers, if such sales are avaiiabie. Lack of
market access, or its high cost, may make such external sales infeasible or unattractive.

If the Muskrat Falls facility were to proceed by itself because market access could not be rescfved

in a manner that makes Gull Island economically attractive, there is a risk that the Project would
rot generate sufficient revenues to cover the various mitigation and compensation commitments

19¢13) p. 308.
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and needs associated with the Project, or the revenues for the Province necessary to ensure long-
term ecomomic benefits, and that it would result in higher power rates Jor the Island of
Newfoundland than would be the case without it. The Panel has therefore recommended a formal
Jinancial review and an independent alternatives assessment to resolve these uncertainties and
allow for a more accurate assessment of the economic risks. ...

If the whole Project proceeds, the Panel has reasonable confidence that the adverse economic
effects and risks would be outweighed by the potential for large-scale ecomomic benefiss.
Economic benefits during construction would be centered on Jjobs and business opportunities,
while the dominant economic benefit during operation would arise Jrom the potential revenues
the Profect would generate for the Province. The Jinancial review recommended.by the Panel
(Recommendation 4.1) should give government decision makers a better understanding of
whether these net economic benefits would materialize.

The resuits of the alternatives assessment recommended by the Pawel (Recommendation §.2)may
affect whether a government decision to permis the Muskrat Falls Jacility to proceed should be
made on the basis of a separate sanction decision by Nalcor, or whether other options, which
might include commitments by Nalcor to ¢ Gull Island (profect) only or a joint sanction decision
Jor Muskrat Falls and Guil Iland, should be considered.

The Panel believes that only afier the financial review and aliernatives assessmens have been
completed would government decision makers be in a Dosition to carefully consider whether the
Project, under the various scenarios contemplated by Nalcor, would have a net economic benefil,
and at what scale. "

In its Recommendation 4.2 the panel describesﬂzetemsofreferenuewhichshouldbecoveredby
an independent analysis of alternatives to meeting domestic demand. They ask

why Nalcor’s least cost alternative to meet domestic demand to 2067 does not include Churchill
Falls power which would be available in large quantities from 2041 or any recall power in
excess of Labrador's needs prior to that dats, especially since both would be available at near
zero generation cost (recognizing that there would be transmission costs involved)?!

The Joint Panel recommends this question should be included in the terms of reference of the independent
analysis, along with the foliowing questions and issues:
*  Whether Gull Island power should first be developed, given that it has a lower per unit generation
cost than Muskrat Falls?
Whether Nalcor considered developing technology, as compared simply with current techriology?
Whether Nalcor’s assumptions regarding the price of oil till 2067 are robust and realistic?
Whether Nalcor’s estimates of domestic demand growth are realistic?
Whether Nalcor has placed sufficient emphasis upon demand management programs in light of
information about targets set and expenditures incurred in other Jurisdictions?
*  Whether Nalcor should consider introducing disincentives to the inefficient use of electric space
heating?
*  Whether Nalcor has placed sufficient priority on wind powet, in light of the suggestion by the
Helios Corporation that an 800 MW wind farm on the Island should be considered as an
alternative to Muskrat Falls?

* 0 @ o

2 Ibid. p. 305.
2 Ibid. p. 34.
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*  Whether conversion of the Holyrood thermal plant to natural ges as an alternative to Bunker C
should be considered?

*  Whether further exploration of the potential for senewable energy sources on the Island (wind,
small scale hydro, tidal) would be a viable option?

The panel also believes that the planning approach of defining demand requirements and seeking
the lowest cost generation solution should be replaced by what is known in the public utility fraternity as
integrated resource planning (IRP). IRP looks at both demand and supply options and places more weight
on demand management than least cost supply planning.

The panel returns to wind power and demand side management in their recommendation 17.4
where they say as follows:

From a greenhouse gas emissions perspective, the Project would offer significant advantages
over fossil fuel-based energy sources, and be generally comparable to wind, other hydro and
nuclear power. Conservation and efficiency ineasures wowld rate better than the Project. From a
general biophysical perspective, large-scale hydro again tends to rale better than fossil fuel
based energy, but does not rate as well as wind or conservation and efficiency measures.”?

BothNalcorandﬂaePanelmofﬂtevicwﬂmatthetwopmjecﬁsamﬁkelytobebeneﬁcialifthey
are sequenced, with an overlap in construction, The Panel supported this approach largely because lessons
ﬁemmdmdcapacﬂybuihﬁmnconshucﬁmofMushatFallsmbeappﬁedeuﬂlshni If Muskrat
Falls proceeds on its own, in order to meet the Island’s energy needs, i is less clear to the Pane! that the
Project will resultinnetbeneﬁtstothervimeasawholeormLabmdor,asamgionofﬂle!’mvince.

Therelrewmmendsawidemngeofmeasmestomiﬁgatetheadverse environmental, social
mdecommicimpacts.lhePanelcmlwdesthatﬂwsocia!eMinLabmdorcouldﬁkelybeﬁMy
miﬁga&dmdwﬂdbemmdmdmﬁmmwhmcmmuc&onisﬁnhmmmmmmm
eﬁ‘ectswouidsﬁﬂbenegaﬁveforLabrador.’I‘he:egionaldistributionofbeneﬁtsisahigooncemforﬂ:e
Panel, particularly the impact upon Labrador. The full Project (Muskrat Falls and Gull Island, with
overlapping construction) would likely deliver net benefits to the Province as a whole but net benefits to
Labrador will depend upon the policy decision to reinvest revenues in the Labrador component of the
Province.

An environmental assessment of the transmission line has not yet started. The Labrador-Island
Transmission Link project is currently undergoing public and government réview of 14 topic-specific
Component Studies (prior to submission of Nalcor Energy’s Environmental Impact Statement (EIS)).

The environmental assessment for this project does not include the Maritime Transmission Link,
for which no EIS has yet been filed.

5.0 Interprovincial transmission through Quebec

Hydro (and Nalcor) has had difficulty in gaining access to wheeling rights for Churchill Falls
powerthroughthghighvoltagetransmission!inesofl-!ydro Quebec and remains in dispute with Quebec
aboutthetermsunderwhichLowerChmchiﬂpowercanpassﬂ:roughQuebec.Thisha;sledthe
Government of Newfoundland and Labrador to pursue the “Anglo-Saxon route™, bypassing Quebec, to
connect with the national transmission grid through Nova Scotia. This route imposes the cost penalty of
two sub-sea underwater crossings, one of 30 km and the other of 180 km, thereby placing both Lower
Churchill projects at a cost disad . The cost per unit of Gull Island energy is lower by virtue of
econonties of scale. From this perspective it makes more sense to develop Gull Island with its power

2 bid. p. 307.
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capacity of 2,250 MW, rather than Muskrat. This is in keeping with both the theory and practice of public
utility economics.

Nalcor has attempted to use the leverage of the US Federal Energy Regulatory Commission (the
FERC). The FERC’s Order 2000 provides that “all transmission users should receive access under rates,
terms and conditions comparable to those the transmitting utility applies to itself to serve its own
customers.” This open access provision is intended to open up wheeling of power through long distance
transmission lines by imposing FERC rules upon Canadian companies, including Hydro Quebec, selling
into American markets. As & msjor exporter of energy into the United States wheeling power through
power lines owned by American utilities, Hydro Quebsc has to comply with the wheeling rules
establishedbythenaﬁonalAmericanenelgymgulator, wlﬁchdemandsthatreciprocalopenaccessnﬂ&s
be observed. The Province has aitempted to deal with Quebec through a series of negotiations and legal
maneuvers but, as noted earlier, none of these has been successful.??

6.0 How much power is needed on the Island?

Nalcor has selected a 50 year time horizon for planning purposes and has performed a cumulative
present value analysis for the period 2011-67, which includes the 50 years after the 2017 in service target
dateforﬂ:eMushatFallsprojectandisreﬂecﬁweofitseapital life. It has forecasted a growth in demand
of 0.8% a year for this period. .

1970-2010 was 2.3% *(see Figure 2). This rate is in fact driven by growth in the first 20 year period,
since there was virtually no growth from 1990 to 2010. TheProvince’spopulaﬁonisvirtm]lysmﬁcand
growth projections are modest. In recent years, the loss of two pulp and paper mills at Stephenville and
Grand Falls plus the expropriation of the Abitibi hydroelectric facilities and the ‘elimination of a paper

period for future planning. From 2010 to 2067, Nalcor’s forecast of compound annual growth is 0.8%.
Nalcor maintains sufficient reserve capacity to ensure that the loss of load probability (LOLP) is no
greater than 2.8 hours per year. By this standard, capacity deficits begin in 2015 and energy deficits in
2019.

This means that the Holyrood thermal plant would not be able to meet peak winter demand and

sﬁllmeettheLOLPreservecapacitybytheywzms.Ifttheakcouldsomehowbespreadoutﬂm
system would be able to supply energy requirements up untit 2019, The inexorsble winter weather does

not permit elimination of the peak, in a Province where electricity is widely used for home heating.
However, more aggressive demand side management might be a good way to shave the peak and delay
the need for new capacity.
TbissuggestsﬂmitisnotthefarecastofmbustgrowthindelmdﬁmtisdrivingtheMusln'at
Fallsproject.Ratheritismorecloselyﬁnkedvﬁthﬂzegoazofmovingﬂxeﬁolyroodmmalmmtﬁom
the system. The power capacity of the Island System at present is about 2,000 MW, with energy capability
of 9 million MWh. Skghtly more then 600 MW of the 2,000MW of power capacity is thermal power,
mostly generated at the Holyrood plant, of which 496 MW is fully operational during winter months and

% Por a history of the power corridor issue see: (4), (5), (6), (8) and (24).
% Sec (19) slide 10,
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could produce 3 million MWh, if operated year round. Because of the high cost of bunker C fuel® this
capacity is only drawn upon when hydroelectric generators are running close to their maximum output.
Astheloadgrowsﬂ:edependeneeuponHolymodthermalcapacityincreases, It is this growth in the use
of expensive bunker C ﬁlelthatisdriving’rheMuskthalls%project, combined with the projected increase
in fuel pricwmdﬂlehighuostofteﬁnbishinganoldp s

Holyrood's historical consumption and historical oil prices are not a basis ro forecast the thermal
plart’s production output and oil costs Jor the next 20 years. Twenty years from now, if the
Holyrood plant remains in operation, Hydrd estimates the Plant will be burning an average of
about 3.5 miliion barvels of heavy Juel oil a year, at a projected cost of about $150/BBL, CDN
which is approximately $500 million anmually. For comparison, in 2010, 1,36 million barrels was
burned at Holyrood at an average cost of $74 /BBI CDN.

The Long Harbour hydromet plant which has been constructed to smelt nickel from the Voisey’s
Bay mine will impose a major demand upon the Holyrood plant.?

By 20135, electricity demand on the isiand is expected to reach the same level as 2004 when we kit
an historical peak in electricity use, and it will continue to grow from residential, commercial
and industrial electricity usage.

Almost all extra load growth on the island from today, including the addition of Vale Frco's large
industrial load at Long Harbour commencing late in 2011, will cause Holyrood outpus to once
again increase. The Long Harbour hydromet plant a full load in 2016 will require the burning of
an additional 1.1 million barrels of heavy fuel oil at the Holyrood thermal plant every year under
normal hydroelectric production conditions.

The additional 1.1 million barrels of heavy fuel oil in 2016 is almost a doubling of the 2010 usage at
Holyrood, all driven by one industrial plant.

7.2 Alternative sources of power for provincial load

Nalcor’s preferred choice, Option A, is the construction of Muskret Falls and transmission lines
to the Island (and another to Nova Scotia). As Option B, Nalcor has identified an afternative generation
expansion path with no interconnection between the Island and Labrador. This expansion path draws
upon a combination of small hydro sites on the island, along with wind power, refurbishment of the
Holyrood thermal plant, other small thermal sources, along with energy conservation measures to reduce
dependence upon thermal power. Option B is estimated to be more costly than Muskrat Falls, Option A.
The cumulative present worth (CPW in 20108)) of the Isolated Isiand alternative over the period 2011-67
is $12.3 billion, compared with $10.1 billion for the Muskrst interconnected option. Muskrat Falls is
preferred by over $2.2 billion dollars (see Figure 3).

ThelowforecastisbaseduponfomcastspmﬁdedbyﬂneDepamnemOfFinmce, which is
projecting minimal growth in population over the forecast period. Nalcor has assumed that the two mills
atStephmvilleandGmndFallswillremainclosed,thattheComeerokpapeimillandﬂxeComeby
ChmceReﬁneiywﬂlmnﬁanﬂ:theirpresemlwelofmmmmﬁﬂ:emﬁckeﬂmeﬁ&arwillbeginto
take power in 2011, rising to its full load in 2016. The provincial load forecast must also include new ‘
mduSMﬂmqﬁmmem,hcluﬁngmoseergingmLabmdmﬂommexpmﬁngmmngmdm.Red

”BunkerCisahighviscosﬂyresidualﬁlelwlﬁchiswhatranninsﬁomﬂxeprooessingofcmdeoilahrﬂlemore
valuable products, suchasgasoﬂne,havebeenremoved.'l‘heresidmmay include undesirable impurities which add
;gthe negative environmental impact of operating the Holyrood thermal plant.

(20).

2 49y
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disposable income is projected to rise by 0.9% a year from now to 2029, Average housing sterts are
projected toudrop from 2575 (by 2014) to 2135 (by 2029). The preference for electric heating is assumed
to continue.

The three small hydro sites scheduled for development under Option B are Island Pond (36MW
and 172,000 MWh), which will require 42 months tc devslop, Portland Creck (23MW and 99,000 MWh)
which will take 32 months to bring onstream, and the smaller Round Pond (18 MW and 108,000 MWh)
which will take 33 months to develop. These three hydro power sites will contribute 77 MW of cepasity.

The Province has two existing 27 MW wind farms (at Fermeuse and St. Lawrence) which are
connecwdtothelslandt'ansmissionsystem.ThenextpotentialwindfarmwillhaveacapmityonSMW
(usingeightwindturbinw)withﬂrmenergycapabilityof?0,000MWh.ItwilltakeSOmonfhstobring
such a system on stream. If the Island were interconnected the potential for additional wind turbines
woﬂdbemhmedbymablhgenmgyexchmges,depmdingmwhereﬂ:ewindisblowmg.

Nalcor’s Isolated Island alternative continues to rely heavily on thermal fired plants. Combined-
cycle combustion turbine (CCCT) plants can be fired by light fuel oil or by natural gas. The proposed 170
MW CCCT plant would generate 1,340,000 MWh of firm energy. The overail project schedule is
estimated to be at least 36 months from the project release date to the in-service date.

Option B provides for two 50 MW (net), simple-cycle combustion turbines (CT) to be located
either adjacent to similar existing units at Hydro’s Hardwoods and Stephenville Terminal Stations, at the
Holyroodsiteoratgreenﬁeld[ocations.'I‘heyareﬁmdonlightoilandduetothe&modesteﬂiciency
relative to a CCCT plant they are primarily deployed for peaking and voltage support functions. If
required,ﬂleycanbemiiizedtopmvidemannualﬁrmenergycapabﬂityof394,000MWheach.

The small hydro and wind units wili add 102 MW, while the CCCT and CT units will add 270
MW, foratomﬁof372MWby2030.'IhisincmmentalcapacityofﬂZMWoompares with the 824 MW
capacity of Muskrat Falis. The cost of these capital assets plus the cost of fuel are estimated at more than
$12.2 billion, $2.0 billion more than the cost of the Muskrat Falls project. Nalcor is, strangely, not
forecasting an increase in generating capacity beyord 2030, in the Isolated Island alternative.

Option B will include eddressing environmental concerns with sulphur dioxide (802) and
particulate emissions at Holyrood in the 2015-20 period via the addition of scrubbers snd electrostatic
precipitators, at a cost of $582 million. This will be followed afier 2030 by the replacement of the thermal
units ($1,504 million). It appears, based on the evidence filed by Nalcor with the PUB, that the additional \\\
372 MW in place by 2030 will be sufficient to meet demand up to 2067. -

8.0 Alternatives to Development of Muskrat Falls

Other altemnatives to the development of Muskrat Falls have been proposed. Fisher et a®® bave
undertaken a desk study for the Harris Centre of Memorial University which examined the potential for
very small hydroelectric developments, along with additional wind power. They claim that such
developmmtsmsufﬁcimn]yecommictoavoidﬁmherdependenceonthmal power in the absence of a
Lower Churchill megaproject. The conclusions of the report require additional study but the authors have
made a case for investing in further exploration of the options before the Province commits itself to &
large and expensive project such as Muskrat Falls.

;;The data on load and generation opticns in this and the following paragraphs sre taken from (16) and (19).
.
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The Joint Panel received presentations deaking with wind power, specifically the notion of a large
windfarmonthelslandwithacapacityofSOOMWandwithmmgyc&pmwmpamhﬁemmsshaﬁms.
The levelized cost of energy cited was 7.5 cents per K Wh.®

Allofthepossiblea]ﬁemaﬁvescannotbee:qploredinﬂﬁsessay. Four other options will be
explored briefly in addition to Option A (Muskrat Falls) and Option B (Isolated Island Alternative). One,
which we will call Option C, is pursuit of the larger Gull Island project, the cost per kilowatt hour of
which is lower than the cost of Muskrat Falls®’. This 2,250 MW project can producs close to 12 million
MWh of energy, more than twice the output of Muskrat Falls. Inﬂleabsenceofwheelingrightsﬁlrough
Quebec and access to Hydro Quebec’s high voltage transmission system, the necessity to build expensive
new transmission lines and underwater power cables across two Straits (the Strait of Belle Isle and Cabot
Strait) makes it extremely difficult to deliver energy at competitive prices. If surplus Gull power could be
sold through Quebec it is likely that Gull energy could be delivered more economically than energy from
Muskrat Falls.

comparison with Nalcor’s Option B, the Isolated Isiznd elternative. However, development of Gull Island
is an attractive option if wheeling arrangements can be negotiated with Quebec, possibly with Federal
help, and if markets can be found for firm energy commitments.

Option D is to negotiate with Quebec to access power, possibly supplied from the Churchill Falls

power plant. It is unlikely that Hydro Quebecwouldsellﬂ:epoweratﬂwsamepﬁcesﬁpulatedinﬂne
power contract between CF(L)YCo and Hydro Quebec. Howev: > the price might be more advantageous

proposed that this shouldbesubsmﬁaﬂyincreammmdmamgememanbe&cwmpﬁshedbymm
better pricing signals, where prices are more finely tuned to reflect marginal cost™, thereby signaling to
theenergyuserﬂleoostconsequenoesofhis decisions, Thismightbeagoodwaytodiscomgeelecﬁc
space heating in favour of more efficient alternatives.

In addition to introducing disincentives to the use of energy, government couid open up
competition on the supply side by offering to purchase power from smell producers, particularly small
hydro, wind and solar producers and other renewable energy sources. This would open up private sector
solutions to the supply of energy and perhaps, ultimately, transform Hydro into & system manager,
reducing its role in the direct provision of energy. Hydro could then focus its energy on the transmission
of power, including building an interconnection with Quebec.

Option F is a variant of the Isolated Island alternative. It includes a thermal plant at Holyrood but
one which is c_onverwdtousenaturalgas,acleanerandcheaperaltemnﬁve, rather than Bunker C, with its
high emissions. Abundant natural ges is availsble on the Grand Banks in association with producing
oilfields. Ithasbeensugg@ctedthatasystemofpipeﬁnesbeeslablishedtocollectgasandthatﬂle

E)
(13)p.32.
3 ThelevelizedunitenergycostforGquslandmdMushatFallswmesﬁmﬂeat3.920emsand4.47cemsper

glowatt hour (RWH) (2000 dollars) respectively. Ibid. p. 19.
(23).
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pipelines come ashore on the Avalon Peninsula, possibly in Holyrood.® Nalcor has advised™ that there
are two problems. One is that the gas is currently beingusedtoopﬁmizeoilpmducﬁontbrough
reinjection of natural gas and that production of gas would detract from the economics of oilfield
operations. The second is that natural gas prices have fallen largely as a result of new discoveries of gas
found in association with shale, known as “shale gas”, This decline in prices has a “good news, bad news”
effect. The good news is that natural gas is cheaper, thereby ephancing the viability of the proposed
convemionatHoEyrood.'l‘hebadnewsisthatﬂwlowpricesmaynotjustifyalargeinvesunentin
underwater pipelines on the Grand Banks. Amﬂlerimp.mntfamorismﬁmerequirememsofa
converted thermal plant would be extremely small in relationship to the large amount of natural gas which
wouldbepipedandmaynotjustifybﬁngingapipeﬁne landfall on the Island,

industry experts. Compressed natural gas (CNG) is another possibility and might be available by
compressing gas on oil-producing sites as well as from international suppliers outside the Province. Both
LNG and CNG should be explored to improve the economics of the isolated Island alternative,

9.0 Is Muskrat Falls the best option to supply the Island?

The Muskrat Falls project is probably a second or third best solution. Notwithstanding the power
egreement whereby the overall investment is shared between Emera and Nalcor Energy, the project will
cmmealargeinmsehﬂ:eaheadyhrgedebtbmdmofthe?mvmce.'I'hisraisestheqwtidnasm
whether a private sector solution can be found, or a private public partnership, which will avoid the added
direct debt burden, Cansuchaparmﬂshipbefoundwhichwﬂlengageﬂieprivate sector as well as other
provinces, possibly Ontario? Could such a partnership build Gull Islerd rather than Muskest Palls, and, in
so doing, secure lower prices for Newfoundland and Labrador consumers while at the same time serving
other North American consumers, by meeting their needs with firm and long term energy contracts?

The selection of Muskrat Falls as the first Lower Churchill project defers the preferred Gull
Island project, with its larger capacity and lower cost per energy unit, which ideally shouid be the first
project in the sequence of Labrador power developments. While the Churchill Falls project conferred few
benefits upon the Province it did not impose large financial obligations upon the Provincial Government
Or IS CrownCexpomﬁmﬁomderwﬂkﬂmﬁmmhgcos@s,asdoesM@shatFalls.

Option A, with Muskrat Falls, leaves 40% of the power without committed sales and the \&*
politically unpalatable potential of being sold in the Maritimes or New England at a price below the prices

charged to local consumers. The challenge is to mobilize the resources of the Province so that the needs

of focal users will begivenﬁrstprioritywhileatthesameﬁmee:macﬁngmaximumrentforthepeopleof
lheProvince.Hneitherofth&sepmjec&cmbeexpeditedwiﬁoﬁhﬂicﬁnghugeﬁnmciaﬁﬁsks upon

retepayers and taxpayers then perhaps other avenues should be found to bring demand into fine with the

supply of energy. Looming large over these decisions is the prospect of access to Churchill Falls power in

2041, both to meet the energy needsoftheProvinceandtogmemterevenuethmughsaleofpuwerat
current and rising encrgy prices, Do we have the foresight to make the tough choice of short term pain for

long term gain?

10.0 Other potential uses of Lower Churchill Power

Much of the public debate over Muskrat Falls has focused on meeting the energy needs of the
Island and shutting down the Holyrood power plant. In assessing local needs one has to look as well at the

33
)
M This informaﬁononLNGisbasedomadiscnssionwiﬂaBdmrﬁn,Presidemam CEO of Nalcor Energy, and his

senior officials, on April 14, 2011,
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11.8 Coaclasion
'I‘heLowerChurchillProjeet(orprojecls)needleobeviewedﬁ'omanaﬁonal,provincialand

rent. National policy should facilitate free interprovincial and international trade in energy and reduce
i to the free flow of energy in all itsfoms.Canadahasnotenjoyedthesmneﬁeedomofmdein
electric energy as does the United States, nor has the National Energy Board (NEB) played the same

The Pane] has recommended that the two components overiap in order to maximize net benefits,
In light of this recommendaticn we would expect that the Federal Government will want to assure that
markets in Canada are clearly idenﬁﬁedtoachievecostrecoveryfortheﬁﬂienelgyoutputandthatif
markets are not available inCamdatheyshouldbefoundsmmhofthebmdgrﬁnthe Dnited States,

EssayPrepmedﬁrAeﬁonCmadabyDavidAVndy-SepﬁembwlOll 14
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one possible wheeling option to market energy surplus to its needs. Clearly there is 2 case for the exercise
of national policy to ensure that efficient choices are made, within a free trade environment.

The Province's energy policy concerns itself with mecting the energy needs of the Province, as
well as optimizing economic benefits and economic rent from energy developments. The Joint Panel has
questioned Nalcor’s analysis which showed that Muskrat Falls is the best and lesst cost way o meet
domestic energy requirements. It recommended that an independent analysis of economic, energy and
eavironmentel consideretions bs undsrtalken befors governments make their fing] discision. In light of the
prominence given to the 2041 expiration date for the Upper Churchill contract in the Province’s 2007
Energy Plan the Joint Pane] recommended that Nalcor include Churchill Falls power in its pianning for
2011-2067, which includes the period 2041-2067.

TheProvinoehastobecognimntofﬂ:eimpactofﬂ:eMuskratFallsprojectuponLabrador.'I‘he
JoﬁnPanelheardalargevolumeofevidenceﬁ'omaboﬁgim]andoﬂaergroups in Labrador. Labrador can
potenﬁallybeneﬁtﬁomtheavaihbilityofpowerforusewithintheregimTheyooncludedthatalnrge—

Insummaxy.theremanmnberofissuesthatmustbead&msedinweighingtheopﬁons for
supplying the energy needs of the Province of Newfoundlend and Labrador. There are inherent
advantages to be achieved through interconnection with the Mainland, in terms of reliability and the
ability to export (and import) energy from renewable energy sources, such as wind. With respect to
Muskrat Falls (Option A) versus the Isolated Island Alternative (Option B) the former will provide greater
longtermstabiﬂityofprimmmnsummbyavoidingdependememmumprediﬂablsoﬂpﬁm.mthe

There is merit in the recommendation of the Joint Panel for an independent assessment. Such an
independent&ssessmentmightbeundemkenbybmade:ﬁngthetermsofmemferencemadebythe
Province to the Public Utilities Board, or, preferably, by rescinding the exemption of Muskrat Falls and
Gull Island from the jurisdiction of the Public Utilities Board. The Muskrat Fails decision should not be
rushed. Due diligence requires further consideration of all of the issues raised by the Joint Panel,
particularly the following:

*  The lack of firm purchase agreements for surplus power and a clearer understanding of marketing
possibilities;
*  The use of other thermal altematives, such as natural gas;
* The inefficient use of electric space heating; and
®  Opportunities for conservation and demand management.
For convenience, the options are shown as follows, along with their advantages and disadvantages.

EssayPrepatedﬁrAaionCanldabyDavidAVndy—Sepmbemu 15
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Table 1: Comparison of Options for Supplying Energy to Newfoundland and Labrador
Five Options Pros Cons
Option A: Maskrat Falls Project | « Price stability, upon * gverc;pwﬁltthg: for Isnl:?d ot
with Link to Island and Maritime | completion. e Dol g gh inf calation
Transmission Link ® Lower overall cost (CPW). ¢ Increase inor::;t &:ebt. on.
*  Connection of Island to ¢ Relignce wl:m lo::o
,:, = ental grid. e tramsmission hﬂes‘;mh two
* Avaliability of additional sub-sea crossings
power for industrial load R i
growth in Labrador. No market for 40% of the
¢ Sale of power surplus to . cncrgy. .
needs of Province, Loss.ofAvalonl’enmsulaby
removal of Holyrood thermal
plant.
Option B: Isolated Island * Increased flexibility by Y &%@;’sﬁy‘h’““‘“’m
Alternative building new capacity only . v l. '! lity o .
as needed. R scalating
¢ Can use demand side oil prices
management.
Option C: Gull Island Project | »  Lower per unit cost. g]"". capacity -
* Poteatial to accommodate Pl Quebec §
unforeseen load growth, 3
*  Connection of Island to " equirement for firm energy
continental grid.
* Revenue from sale of surplus
power on firm basis.
Option D: Negotiato with Quebec | +  Reduced capital cost. o i Onebes
to purchase power, with Linkto | o Lower energy cost. ﬂlismaychmgel.asﬂxe
Island * Connection of Island with political scene unfolds
continental grid. )
Option E: The 2041 alternative, |+  Reduced capital oost i e
drawing upon Is!a.nd SOUrces & | »  Increased flexibility by 0ppor(;uniﬁ = ﬁ-o:n
needed,alongwnth faieasive. buﬂdingnewcapacityo:ﬂy development of the Lower
demand side management, until as required. opm
Churchill Palls power is available Churchill,
in 2041, at the end of the power
contract with Quebec.
Option F: The Conversion of the | »  Improved viability of " Possible high capital cost
Holyrood thermal plant from Isolated Island alternative.
Bunker C to natural gas. * Lower fuel cost.
* Lower emissions.
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Figure 1: Map of Muskrat Falls Development

Phase 1-Muskrat Falls, Labrador
Island Link'and Maritime Link
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Figure 2: Historical and Forecast Energy Needs

Historical & Forecast Electricity Needs
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Figure 3: Comparison of CPW of Muskrat Falls with Isolated Island Option

LCP — Muskrat Falls First Key Indicators

TN

Revenue Requirements: isolated Island
versus LCP Muskrat
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