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Introduction l 

The recently signed Memorandum of Understanding on the Environmental Assessment of 
the Great Whale Project contains a provision for Project Justification of the proposed 
undertaking. In the context of an environmental assessment process, project justification is 
not an abstract concept. Rather, it is specifically related to the type of proposed project, and 
to the overall system in which that project is intended to operate. In the electric utility 
industry, the process of determining the "need" for a particular project is complex, and 
continues to evolve. 

Annex 1 of the Memorandum of Understanding should be viewed within this framework. 
At a minimum, determination of the need for the Great Whale project should involve an 
assessment of the following: the need for new supply, including the effect of provincial 
energy and economic policy: the cost-effectiveness of both the proposed project and 
alternative undertakings; system operating characteristics: and the effect of system operating 
characteristics and the utility planning process on development of new resources. 

Hydro-Quebec's activities are greatly affected by the shape of Quebec's provincial energy 
policy. Among the goals of this policy have been the development of energy intensive 
industries and the promotion of electricity exports to the United States. 

Numerous energy-intensive industries have signed risk-sharing contracts with Hydro-Quebec. 
The energy requirement of these agreements exceeds the expected output of Great Whale. 
Hydro-Quebec has established a goal of exporting nearly one-and-one-half times the 
proposed project's output. These two factors have a significant effect on aggregate electricity 
demand (and thus the need for additional resources). It is therefore necessary within the 
context of Project Justification as laid out in Annex 1 to assess the probable effect of such 
policies. and their likely continuation into the future. The policies themselves should be 
reviewed as part of the assessment. 

b the case of the industrial contracts and projected industrial load growth, the probability 
must be assessed whether: 

1) the industries in question will locate in the province as expected: 

2) Quebec can and will continue to offer the incentives to attract this type of· 
development: 

lIt should be noted that while this testimony was requested by the Grand Council of the Crees (of Quebec), it 
does not necessarily represent the opinions of the Grand Council. 
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and 

3) such policies can be viable in the long run, in the context of actions that 
have been taken and may be taken by other external parties (such as the U.S. 
Department of Commerce and its recent decision regarding Norsk Hydro and 
its risk-sharing contract with Hydro-Quebec). 

A thorough and impartial environmental assessment and project justification can only be 
undertaken if those elements contributing to expected demand in the industrial sector are 
reviewed at an appropriately detailed leveL 

Similarly, in the case of the projected export contracts, it is important to assess the 
probability of Hydro-Quebec's successful negotiation of the anticipated export agreements. 
Such an outcome is contingent on the utility's ability to come to a mutually profitable 
arrangement \'lith other parties. Given recent developments in Northeast U.S. electricity 
markets (where prices have fallen considerably and long-term power surpluses are forecast) 
this outcome is by no means assured. The largest of Hydro-Quebec's export contracts is now 
under renegotiation and is likely to be delayed or canceled. 

As a consequence. both Hydro-Quebec's industrial and export sales targets may be difficult 
to meet. Should this be the case, the need for new supply such as the Great Whale project 
will be profoundly affected. 

In addition, the proposed project should be compared with alternatives from a cost
effectiveness standpoint. A project which is not cost-effective in relation to other new supply 
alternatives will exert upward pressure on total system costs. It is not practical to develop 
such an option unless it possesses other advantages. l 

The operating characteristics of Hydro-Quebec's system must also be considered in assessing 
the requirements for new supply. Like all electric utilities. Hydro-Quebec operates on a 
system basis: electrons tlow freely throughout its entire grid. Hydro-Quebec is a hydraulic 
dominated system with many hydroelectric facilities in different watersheds. Unlike most 
utilities, which generate electricity predominantly from thermal sources (~., fossil and 
nuclear), Hydro-Quebec is energy-constrained. Because its system is approximately 95 
hydraulic, it can only generate as much electricity as available runoff (and the accumulated 
water in its reservoirs) allows. Hydro-Quebec's system can in effect be modeled as one large 
dam with a given and finite quantity of water (energy) stored in its reservoir. The result is 
that the mode in which an individual facility is operated can have very direct immediate 
impacts on the operation of other Hydro-Quebec facilities. For example, water can be 
released from one reservoir while runoff accumulates in another. In addition, a number of 

. In many utility systems, the relative cost of new and existing supply sources is also important smce new supply 
m',.y be used to reduce reliance on existing sources with high operating costs. However, this is not a significant 
C.lllcern for Hydro-Quebec. where the existing system generally has very low operating costs. 
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Hydro-Quebec's reservoirs possess the capability for inter-annual storage. As a result the 
utility's actions in a given year may have a profound impact on its activities in following 
years. 

The result of these interconnected factors is that a decision to proceed with additional supply 
resources is inextricably linked with the larger existing system. This is particularly the case 
with a project as large as Great Whale. which constitutes almost one-tenth of Hydro
Quebec's existing capacity and a much larger portion of its planned additions. 

A thorough and impartial review of the requirement for Great Whale must necessarily 
encompass a review of the utility planning process used to establish need as agreed by the 
Memorandum of Understanding. The factors influencing the need for a new undertaking 
are not static. In fact, they are uncertain and variable (~. fluctuating fuel prices, improved 
generating technologies, and unpredictable load growth). 

Traditionally, in an era of more stable and significant load growth, utilities relied heavily on 
large-scale generating options requiring long lead times (~. hydraulic and nuclear 
megaprojects). To ensure timely completion of projects, commitments were required many 
years in advance of anticipated in-service dates. 

Unfortunately this created three very substantial risks: 

1) by the time projects were completed, they might not be needed, resulting 
in expensive excess capacity: 

2) megaprojects were difficult to cancel or scale back, even if costs were much 
higher than forecast: and 

3) large investments in project definition work were necessary even for 
projects that were not constructed. 

In addition, long lead times meant that the planning process was heavily reliant on limited 
information of questionable accuracy concerning events far in the future. 

Furthermore, utilities are generally very risk averse about the possibility of supply shortages 
and typically prefer having too many resources rather than too few. Thus, the general 
tendency had been to overplan supply resources to meet demand (with the potential cost 
penalty viewed as the price of insurance for reliable supply). 
However, throughout North America in recent years, many of the proposed projects resulting 
from this planning methodology have been substantially delayed and in many cases 
permanently canceled. These changes have occurred because of a combination of the 
problems discussed above as well as: lower than projected load growth: environmental 
impacts which were more adverse than anticipated, and resulting stringent restrictions to 
reduce or avoid such impacts: and, the availability of alternative lower cost resources with 
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less pronounced environmental impacts (such as cogeneration and demand-side 
management).3 

In response to these factors, and the limitations inherent ih traditional planning methods, 
many North American utilities have developed a more dynamic and flexible planning process 
over the past decade. This planning methodology continues to evolve to allow for greater 
flexibility in decision-making and response to uncertainties, as well as an improved ability 
to identify, select, and implement superior alternatives. A meaningful environmental 
assessment must recognize the evolution of this underlying context and current planning 
norms. 

These changes in planning norms have an effect on the determination of need, and the 
resources developed in response. Hydro-Quebec, however, continues to use its traditional 
planning approach of seeking project authorizations based on the high demand scenario.-I 

Until recently, Ontario Hydro (another provincially-owned utility) utilized a similar 
methodology, planning to meet the high demand scenario with expensive megaprojects 
requiring long lead times.: However, Ontario Hydro recently reassessed its planning strategy 

3These alternative resources are generally characterized by their smaller size (such as gas-fired combined cycle), 
and shorter lead times which provide the flexibility to more closely match supply and load growth. However, 
reliance on short lead time supply additions does require that the decision-making process be frequently updated. 

"As stated in HQ's 1990 Development Plan (page 83): 

To meet demand, Hydro-Quebec must react to a changing environment. adapting to growth that 
is either higher or lower than forecast. The challenge ahead is to have the flexibility required to 
adapt to long lead times while ensuring the ~ustainable development of hydroelectric resources. 

The utility bases the construction schedule of its new installations on the average-demand scenario. 
However, given the time required for studies. consultation, and construction, it is easier to adjust 
the construction program downward rather than upward, so the utility plans its studies and 
applications for government authorization using the strong demand scenario. Any decision to 
begin construction is only made after authorizations have been obtained, based on the most recent 
demand forecasts. 

5In its 1989 twenty-five year Demand/Supply Plan, (Ontario Hydro, Providing the Balance of Power: 
Demand/Supply Plan Report. 1989. p. xv - Executive Summary) OH argued that this approach was necessary: 

Timely approvals are requested to permit the upper load forecast to be met. The actual 
commitments to build facilities Will be made on the basis of actual load growth experience. The 
approvals to meet the upper load forecast are required so that Ontario Hydro will have the 
flexibility to adjust if load growth is higher than the median load forecast. 

The approvals requested are for certain of the electric supply facilities included in the Candidate 
Plans... Such approvals if granted will avoid a duplication of effort when the necessary 
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in light of recent pronounced changes in its load forecast. the growing divergence between 
need dates under its median and high forecasts, and future forecasting uncertainties. The 
utility explicitly weighed the tradeoff between the risks of overplanning (i.e., \vith 
megaprojects and infrequent review processes) versus underplanning (i.e., with smaller 
resource additions and requiring more frequent decisions), and the relative flexibility of each 
planning approach.6 

The essential difference between planning to the upper and planning around 
the median approaches is the makeup of the response portfolio, that is, 
whether primary reliance for flexibility is placed on long lead time major 
supply options or on short lead time options.! 

After consideration. Ontario Hydro made the decision to substantially revise its planning 
strategy based on consideration of smaller resource increments within a more frequent 
decision-making process: 

On balance, ... the flexibility embodied in the approach of "planning around 
the median" is the more appropriate approach for demand/supply planning at 
this time. This approach explicitly accepts more risk and is buttressed by a 
response portfolio of credible and reasonably economic short-term responses, 
supported by a public review and approvals process. The Updated 
Demand/Supply Plan ... is based upon this approach.8 

It should also be noted that different planning strategies can have a direct impact on the 
adequacy of environmental impact assessment. The time necessary to undertake an 
adequate and impartial environmental assessment for a given project should be determined 
entirely by the environmental characteristics of the proposed undertaking: it should not be 
constrained by the schedule of the project proponent. Such a limitation would suggest a 
predeterrr.ined outcome, which is entirely inconsistent with the principal of a thorough and 
imparti(', review. For a project of the scope of Great Whale, this is a crucial consideration. 
A plar.ning strategy which incorporates smaller incremental resource additions (requiring 
shorer lead times) allows the flexibility and the time necessary to perform review of larger 
prC'~ects (if proposed) into utility systems. Such a strategy allows utilities to avoid a 
pnentially costly "all or nothing" approach, and to integrate larger additions more smoothly 
hto the resource mix. 

applications are made for the approval of speCIfic generation and transmission projects. 

60 ntario Hydro, Demand/Supply Plan Update. 1992. January IS, 1992. p. 21. 

p.20. 

p.22. 
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Finally, electricity prices have a profound impact on the market for power. Demand 
decreases significantly as the price of electric energy (per kilowatt) increases. Likewise, a 
lower electricity price leads to expanded demand. The substitutability of other fuels for 
electricity creates the potential for significant market responses to variations in price. 
Natural gas is very competitive with electricity, especially in space and water heating 
markets.9 

Within the context of Quebec, demand for electricity (and the need for the Great Whale 
Project or other additional resources) is a function not only of the requirement to meet 
domestic load, but of export loads as well (a market in which price is crucial in shaping the 
demand). The requirement for new supply is further influenced by provincial economic 
policy which encourages electricity-intensive industries (another market where price is vital 
in determining demand). 

As the above discussion indicates, need for an electricity supply project is not an absolute 
or abstract concept. Need must be determined within the context of the existing system, the 
alternatives for new supply, and the planning process. In the remainder of this document. 
the first section discusses Annex 1 of the Memorandum of Understanding in detail, and the 
importance of each element contained in the. Project Justification. Section 2 assesses the 
Great Whale Project in the context of Hydro-Quebec's system. Section 3 outlines the current 
standards of energy planning and economics in environmental impact assessment of energy 
projects. 

9Space heating alone accounts for approximately one quarter of total HQ provincial load: space and \Vater 
heating combined make up about one third of total load. 
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Section 1 

The Memorandum of Understanding 


Concerning Project Justification 


During December 1991 and January 1992 a series of frank and searching meetings took 
place between signatories to the James Bay Northern Quebec Agreement (The Crees, Inuit, 
and the Government of Quebec). Representatives of Hydro-Quebec took a central role in 
the negotiations. The aim of their efforts was the development of a framework for the 
environmental assessment of the proposed Great Whale hydroelectric project, and the result 
was an extensive Memorandum of Understanding between the parties. A central area of 
discussion was the scope and structure of the project justification, which is discussed on page 
7 of the Memorandum: 

S. Project Justification 

Concerning justification of the Project, the parties refer to Annex 1, and agree 
that the items listed therein be considered by the Committees or the 
Administrators in their recommendations' or decisions concerning the 
guidelines as to the content of the EIS. 

This section of our presentation discusses Annex I to the Memorandum of Understanding. 
Each of the six sections of Annex I is reproduced on the right hand side of the page and the 
logic behind the section is described on the left. 

Before a detailed review of the Annex is in order. it is useful to explain the common purpose 
that drove the discussions concerning the Memorandum of Understanding. These 
discussions revolved around the concept of "integrated resource planning" (also known as 
"least-cost planning"). Tbis approach to utility planning provided a model for our thinking 
and drives our proposed directives in Section Four. 

Integrated Resource Planning 

From the beginning, all of the parties to the negotiation agreed that a careful analysis of the 
Great Whale project cannot be undertaken in a vacuum. This project is provided for in 
Hydro-Quebec's 1990-2006 Development Plan and in the revised plan contained in the· 
December 31. 1991 General Report. lo The project must be considered in the context of 
those documents and the associated planning process. 

!"Hydro-Quebec. Follow-C p of Development Plan 1990-1992. Homon 1999. General Report. December 31. 
1991. 
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A most important step in the discussions was the agreement that the first step in the review 
process must be an open exchange of basic information and existing studies. The current 
controversy has been fueled, in part, by the absence of information on Great Whale and the 
rest of the Development Plan. The second step is a full and searching discussion of planning 
and forecasting methodologies. The third and final step is a calculation of the costs and 
risks of the different resource options. 

In the electric utility industry this process has come to be called "integrated resource 
planning". Most North American utilities now conduct open planning procedures on a yearly 
or bi-yearly basis. Recent coverage in the regulatory literature indicates that 70% of U.S. 
states have now implemented cooperative planning between utilities, regulators, and 
customers. 

This approach is not without costs. An adequate and impartial review of major decisions 
like Great Whale v,ill involve a review of load forecasting, resource planning, and resource 
operations. On the other hand, an effective integrated resource plan is not simply a review 
- experts for the customers and regulators bring their own expertise, expanding and 
improving on the utility's efforts. It also promotes consensus concerning the utility's business 
decisions. 

A good model for these reviews can be taken from the Bonneville Power Administration in 
the Pacific Northwest, (serving Oregon, Washington, Idaho, and Montana). Bon'!1eville, like 
Hydro-Quebec, is government owned, hydro based, and geographically extensive. Both 
utilities serve approximately the same number of customers. Moreover, the customers served 
by Hydro-Quebec and Bonneville Power Administration are very similar -- Bonneville Power 
Administration!s two major industry groups are wood products and primary metals. 

Bonneville Power Administration has long faced the problem of reaching regional consensus 
for major resource and financial decisions. Its approach is to establish expert committees 
to analyze the critical facts and to provide a central "policy" committee with a base upon 
which to make fair, credible decisions. Representation on the technical and policy 
committees is provided by experts and policy makers chosen by the region's major utilities, 
governments, and electric customers. On many issues, especially those that affect the 
environment, representatives of the region's aboriginal tribes and government environmental 
authorities are also included. 

The vast cost and environmental impact of hydro and thermal energy projects necessitates 
that the discussions are very technical. Critical issues are scheduled in advance so that the 
work ran be carried forward simultaneously -- committees dealing with load forecasting, 
finan::ial impacts, and resource selection can meet early in the process so that their 
meflOdologies and tools will be able to test questions that come up later in the policy 
de!)ate. The most effective committees are generally small. Usually, one or two 
fI'_presentatives from each group are present in each critical area so that the sessions can 
-:'lake substantive progress. 
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Bonneville Power Administration currently is conducting two proceedings along these lines. 
The first, its Ten Year Financial Plan, roughly corresponds to Hydro-Quebec's Development 
Plan. The second, the contract renegotiation process, involves the renegotiation of 
Bonneville Power Administration's 200 odd contracts with its major customers. Under 
Bonneville Power Administration's enabling legislation, this renegotiation must take place 
every twenty years. 

The basic structure is based on the use of a steering committee. Generally, this committee 
includes the executives from the affected groups. The steering committee is "served" by 
committees that are tasked to research several critical areas. For an integrated resource 
plan, these areas would include load forecasting, financial/rate impacts, resource 
identification, and system modelling. Each of the supporting committees might have several 
sub-committees. For Great Whale, for example, the "megaprojects" would have one such 
sub-committee. Additional groups would be required to study alternati~es such as 
cogeneration and Demand-Side Management (DSM). 

D'iscussions between Hydro-Quebec. the Cree, the Inuit, and the Governments of Quebec 
and Canada did not extend to the details of the process. The focus was mainly on the issues 
to be addressed in the review. These issues are addressed below: 
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Project Justification Issues 

The first step in the justification of the project 
must necessarily be the use to which the power 
\vill be put. In the language of utility planners 
this is the "demand forecast". The first section 
of the Annex. demand, is reproduced to the 
right. 

The primary sectors of demand are industry. 
the commercial sector. and service to the 
homes of Quebec. A footnote to the industrial 
sector was added to clarify the context of the 
review. For contractual reasons, Hydro-Quebec 
is unwilling to discuss individual contracts. 
However. analysis of the sector is appropriate, 
with specific attention to future risk and profit 
sharing contracts, and assessment of potential 
demand uncertainty associated with the existing 
Norsk Hydro and Alouette smelter contracts. 

It was also agreed that the issue of exports 
would be specifically addressed, both from a 
policy level and through a more detailed 
economic analysis. 

The last area is demand-side management. 
This issue could also have been addressed in 
sec-Lion II. (Solutions) but was placed in section 

1. 	 DEMAND 

• 	 Load forecasting (peak 
power and energy) 
• 	 Industrial sector * 
• 	 Commercial sector 
• 	 Residential sector 

• 	 Exports 
• 	 Poll C y and 

objective 
• 	 Economic analysis 

• 	 Demand Side Management 
and Conserva tion 
• 	 Objective. 
• 	 Economic analysis 
• 	 Load management 

* • 	 Influence of energy 
policy tn load 
forecasting 

• 	 Global economic 
analysis of the 
industrial sector 

• 	 No analysis of 
specific industrial 
or export contacts 

• 	 Effect of future 
risk-sharing 
contracts 

l Jecause it is so intimately tied to the specific analysis of customer groups and the way the" 
.1se electricity. 

Demand-side management will be an especially important area of analysis. Hydro-Quebec 
is placing increasing emphasis on this subject, which is also central to utility planning 
throughout the rest of North America. More than simply storm \vindows or low-tlow 
showerheads. demand-side management also addresses issues of interruptibility and fuel 
switching as addressed in the second section of our comments. 
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The next section of the Annex was entitled 
"solutions". The goal in the construction of this 
section was the creation of a "level playing 
field" for all of the options. Specifically 
identified were hydroelectricity, thermal 
sources, nuclear, purchases, cogeneration. and 
new technologies. 

Hydro-Quebec approaches this comparison in 
a study entitled Classement EconomiqueY 
This economic classification is an organized 
attempt to compare the different options and 
to identify their strengths and weaknesses. By 

II. SOLUTIONS 

Comparison between the following 
categories and within these categories 
when appropriate: 
• Hydroelectricity 
• Thermal (fossil) 
• Nuclear 

• Purchase (including import) 
• Cogeneration 
• New technologies 

traditional utility planning standards, Hydro-Quebec's published study is not as detailed as 
those made by comparable utilities. Generally, other utilities make the classification 
explicitly to find the best solutions for ,both energy and capacity. This issue is so important 
that it is broken out into a special section for this analysis -- section IV the Equipment 
Program. 

The next section is a highly criticaL but very 
1II SYSTEM PLANNINGcomplex area of utility planning. Resources 

cannot serve customers in isolation. Careful • Reserves
planning requires an analysis of the reserves • -Losses 
that are required to protect consumers against • Hydro operations 
interruptions. In addition, the long • Critical assumptions 

re lia bili ty c rite ria transmission lines required for James Bay 
projects bring the losses on the system into 
special emphasis. Each kilowatthour sent from 
James Bay is diminished significantly by the journey to the consumer. Hydro-Quebec claims 
that losses of approximately 6S1c for energy and 9S1c for capacity will be incurred transmitting 
electricity at high voltage from Great Whale to southern Quebec. 12 Local transmission and 
distrib'Jtion to deliver electricity to ultimate consumers will result in significant additional 
10sses. lJ 

TIe criteria for valuing the output of hydroelectric projects are also of special importance. 
Eydro-Quebec makes the very unusual assumption that all of the expected flows in the 
jeveloped rivers will become firm electricity. Usually a reserve is set aside for the variability 
of stream flows. In the Pacific Northwest, for example, firm energy production is diminished 

ciHydro-Quebec. Classement Economigue des EgUlpements de Production. Janvier 1992. 

=Ibid., Annexe 1; Pertes de Transport. 

13Hydro-Quebec, Electricitv Demand in Quebec, 1990 reports that total system losses average more than 1O'7r-. 
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below average to reflect a reserve against drought -- a reserve that Hydro-Quebec would find 
very useful today.l~ 

The next section is entitled "Equipment 
Program". This phrase was an awkward 
compromise between languages. [n English a 
better phrase might have been "system 
optimization". As discussed above, the 
selection of the best resources requires a 
careful analysis of the costs and benefits of 
each type of resource. A utility benefits greatly 
from having both thermal and hydro resources. 
This is because each type of resource has 

IV 	 EQUIPMENT PROGRAM 

• 	 results of integration of 
different parameters == 
scenanos 

• 	 classifica tion of projects 
(base and peak) 

• 	 cost companson 

specific strengths and weaknesses that can be combined to optimize the overall system. 

From the system optimization process comes a clear understanding of the best solutions for 
the supply of both energy and capacity. These analyses are. often complex, but new 
approaches developed, in part, by the Bonneville Power Administration in concert with BC 
Hydro have made the problem easier and more tractable. 

Design alternatives clearly have the potential 
for a "vide range of significant and varied 
environmental impacts. They are also a central 
economic and energy planning problem. 
Section two of our comments discusses the 
need for a careful understanding of the 
requirements of the project in the context of 
the Hydro-Quebec system as a whole. These 
issues are vital in creating an efficient project. 
The analysis undertaken in the Equipment 
Program section makes it possible to judge the 
economics of the alternatives. The economics, 
of course. (as discussed in the introduction) are 

V 	 DESIGN ALTERNATIVES 

• 	 Parameters related to the 
nature of demand 

• 	 capacity 
• 	 reservoIr SlZe 
• 	 capacity factor 

• 	 Project variants (mcluding 
nOll-diversion' of Little 
Whale River) 

• 	 engineering design 
• 	 costs 

a major driving force behind the choice of alternatives and their environmental impacts. 
Evaluating alternatives without knowledge of the reasoning behind the alternatives is almost 

["Hydro-electric systems produce different amounts of electricity in different years. The reasons for the 
differences in output are various -- \veather is a major factor. flood control can change opeJ;ations on some flvers, 
environmental rules change operations on others. On the west coast of North America, in the areas served by Be 
11vdro and the Bonneville Power Administration, the amount of electricity you can use year after year to serve 
clstomers is called "firm" energy. Electricity which you sometimes can generate and sometimes can't is called "non
lirm" power. It is unusual to count of the output of a dam as firm. Hydro-Quebec's recent drought conditions 
underscore the problem -- if you do. there are years where expensive energy measures are reqUIred to meet loads. 
The difference between average generation and the amount of firm generation is a special type of reserve against 
bad years. 
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impossible. 

Less obvious to newcomers to the integrated 
resource planning process is the critical 
question of financial review. The load forecast 
is primarily a market analysis. If the prices -
rates -- are too high, the product will not 
succeed in the market and demand will fall. 
Hydro-Quebec is already facing this constraint 
in its pivotal relationship with the pulp and 
paper industry. Dramatic increases in rates will 
drive this industry away from Quebec -- to less 

VI 	 FI:'-JANCIAL PROFORMA AND 
RA TES ANALYSIS 

• 	 Review 0 f financial 
parameters 

• 	 Review of rate design 
• 	 Analysis of different 

scenanos 

expensive areas in the U.S. where demand-side management and cogeneration are primary 
energy sources. Analysis of this critical area requires forecasting rates and financial results. 

In addition, other utilities have found that some alternatives are simply not affordable. 
Hydro-Quebec is currently one of the major foreign borrowers in North America, with 
greater foreign exchange risk than General Motors or IBM. Some projects may simply be 
teo risky for Hydro-Quebec to undertake. 
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Section Two 

The Role of Great Whale in Hydro-Quebec's 


System 

It is important to recognize that consideration of energy and economic impacts represents 
a practical approach to environmental review. Analysis of Hydro-Quebec's energy plans is 
required in order to analyze the environmental impacts of Great Whale. 

Understanding of the environmental impacts of Great Whale without comprehending the 
reasoning behind the design options or the expected operations of the plant is like buying 
a car without first considering the uses to which it will be put or how it will be driven. Put 
simply, to consider the environmental options in ignorance of the use of the dam or the 
reasons behind its selection would be ridiculous. 

This section traces how the rationale for Great Whale, the timing of the project, the choices 
between major and minor design alternatives, and the operations of the dam are directly tied 
to the Quebec energy system. Environmental impacts and their mitigation are a central issue 
in the supply of electricity throughout the province. Artificially dividing the problem into 
parts will not help the environment, the people of Quebec, or the plans of the utility. 

The role of the environmental review cannot simply be limited to the measurement of the 
damage that completion of the Great Whale Project may bring to the wildlife, land, and 
waters of James Bay. Environmental review requires careful consideration of three different 
but deeply related sets of issues: 

First, the environmental review must consider whether Great Whale 'is even 
an appropriate project for Quebec; 

Second, the project must be considered in the context of Hydro-Quebec's 
planning; 

Third~ and only after the first two sets of issues have been weighed, the 
environmental review must be able to distinguish between design alternatives. 

Undertaking any of these steps in a vacuum could endanger the value of the entire 
environmental review. 

Some crcics of a complete and searching environmental review will argue that little time 
remair s before final decisions must be undertaken. Clearly, this rhetoric is extreme. Hydro-
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Quebec recently announced the delay of Great \\tbale and other projects for a year 15 
. In 

fact, numerous factors are converging to produce a much larger delay in the need for new 
major hydro projects. Quebec's load growth is lower than forecast due to higher electricity 
prices, lower economic activity, and other uncertainties about the viability of Quebec 
industry. If Hydro-Quebec expanded its demand-side management programs to more fully 
tap the enormous potential for increased energy efficiency, load growth could be further 
reduced. Power surpluses in the Northeastern U.S. are resulting in lower than projected 
export loads. Meanwhile, thousands of megawatts of new supply are being offered to Hydro
Quebec by independent power producers seeking to develop cogeneration and other 
technologies within the province: the price of this power is competitive with that of Great 
Whale. 

Do We Have the Time To Do The Review Properly? 

Yes. Hydro-Quebec nas already acknowledged that it can readily accomodate a one-to-three 
year delay in the in-service date of Great Whale. 16 We believe this is a conservative position 
on the part of the utility. In fact. there is even more time available in which to conduct this 
assessment. 

Hydro-Quebec is facing change in a variety of forms. These changes can be divided into two 
types: those which they have no control over and those that they are able to direct. Both 
types of changes are allowing time for careful consideration of Hydro-Quebec's future mega
projects. 

Changes over which Hydro-Quebec has no control: 
Hydro-Quebec's demand for electricity is current in flux. Recent rate 
increases are bringing the survival of important sectors of the Quebec 
economy into question. Pulp and paper one of the major employers 
in the province -- has expressed concern that it will have difficulties 
under the proposed rate increases. Export sales to the U.S. are under 
attack by environmentalist and industry expertsY The U.S. 
Government has questioned the legality of Hydro-Quebec's rebate 
programs to large foreign owned industries like Norsk Hydro. 

15Hydro-Qlc':bec. General Report, p. 5. In addition to the Great Whale Project, LaForge-2 and Eastmain-l were 
postponed ~or one year. 

IOHydro-Quebec's 1990 indicates an in-service date of 1998·2000 in the average demand 
scenario. The utility's General Plan mdicates that the new in-service date has been delayed to 1999-2003. 

'-One of the ironies of Hydro-Quebec's approach to resource planning is that this very reVIew may have been 
a product of the decision by the New York Power Authority to delay approval of their contract with Quebec until 
a substantial review had been undertaken. A cursory review may imperil the very sales Hydro-Quebec is so eager 
to undertake. 
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Changes which Hydro~Quebec can affect: 
Hydro-Quebec is facing an increasing number of resource options. 
These include cogeneration (3,500 megawatts were offered to Hydro
Quebec within the last year alone), conservation. imports (Hydro
Quebec has announced that it is close to purchasing 2,200 megawatts 
from Labrador). All of these options change the timing and even 
desirability of Great Whale. A load forecast that includes these 
options is presented on page 25. This forecast shows that Great Whale 
won't be needed until after 2006, if at all. 

Given the present load forecast and supply resources. there is no pressing need for new 
megaprojects, and ample time is available for a thorough environmental review free from the 
influence of any pressing time constraints. However. should this situation change, and the 
supply tighten somewhat. Hydro-Quebec could quickly and inexpensively add the necessary 
increments of new supply. Thus under any scenario, there will be more than ample time to 
render the Great Whale Project the adequate review that a project of its nature requires. 

Electric Utility Planning: From Great Whale To Montreal In .003 Seconds 

Although the relationship between Great Whale and southern Quebec may seem remote. 
it is a truism of modern technology that the world is shrinking daily. The existing James Bay 
projects are tied to Hydro-Quebeds operations in the south by microwaves and electric 
currents, ties that operate at the speed of light. 

When a lamp is switched on, the drain on the electric current is instantaneously measured 
in Hydro's dispatch center. When dusk occurs in Quebec, hundreds of thousands of lamps 
are switched on in the space of a single hour. The dispatch center communicates with the 
hydro-electric projects by means of microwave transmitters and the response is virtually 
instantaneous. water is released through the hydro-electric turbines and electricity is 
dispatched to .:v1ontreal. The lights go on only three thousandths of a second after the water 
has flowed through the turbine at La Grande. 

The relationship between planning to meet the energy needs of Quebec and the design of 
J.ydro projects like Great \Vhale is not really any more distant. Planners at electric utilities 
have divided the products that consumers buy into two basic types. These are: 

Energy: The fuel to run appliances or any other electrical equipment. 

and 

Capacity: The maximum amount of appliances which can be run at one time. 
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One of the primary issues in the construction of the Great Whale project has been the 
question of whether these dams will be principally energy or capacity resources. This 
distinction is critical to the environment since it is a primary determinant of the design of 
the project and the operation of the reservoirs. 

These two terms. "energy" and "capacity", are very central concepts in energy planning. Their 
definitions are based in the way the dam will be used by the power system. A capacity 
resource is one designed to release the water behind the dams at a maximum rate. The term 
"capacity" reflects the use of the project to provide the largest possible capacity of power in 
a very short period. Capacity projects are characterized by very uneven water releases and 
very uneven impacts on wildlife and the chemistry of downstream waters. 

In contrast to hydraulic capacity resources, energy resources are usually run of river, \\<1th 
little interruption of the natural flow. These resources are used to provide energy to the 
power system, but they are seldom highly scheduled. A true energy resource produces 
energy \\1thout profoundly disrupting the pattern of discharge over time. 

Although both types of projects can disrupt the environment, capacity resources are generally 
regarded as being more disruptive. 

Environmental review of Great Whale is specifically directed to consider alternative designs 
for the project. Since shifts in the requirements of the electric system are the primary reason 
for many of the design changes, they constitute a central issue for the environmental review. 
Consideration of alternatives that can avoid the environmental damage are also central to 
the investigations. 

For example. the addition of two turbines at Great Whale 1 and one turbine each at Great 
Whale 2 and 3 raises the overall capacity of the project by 25%Y Peak discharge and the 
environmental results therefrom will also be raised by 2S . This shift is a choice designed 
to deliver some 611 megawatts to load center in Montreal. Is this a reasonable decision? 
Without analysis of the use of the power and the requirements for producing it. any attempt 
to answer the question is hopeless. Is this an environmentally prudent course? This is one 
of the questions to be assessed. 

Is this an economically prudent course? Probably not when the installed costs per kilowatt 
are over $2,000 for Great \Vhale. A more appropriate approach might be to select a design 

jSHydro-Qw!bec variant lA-2 as Identified in design reports on the Great Whale Project provided to the Grand 
Council of the Crees between 1980 and 1982: Hydro-Quebec. Direction 
general Genie. 1980; Rapport Cornpiernentaire. 1982. 

TES1Tvl0NY OF IAN GOOD:-"IAc'." Ac'lD ROBERT :...1CCULLOlJGH PAGE 17 



\'vith lower capacity and replace the capacity with gas turbines at load center.l~ 

An infonned choice cannot be made concerning Hydro-Quebec'!; alternative 1A-2 v..ithout 
also evaluating other options which may provide capacity at a lower cost and with fewer 
environmental impacts. 

How Would Great Whale Fit Into Hydro-Quebec's System? 

Decisions concerning design alternatives and their environmental impacts depend on the 
reason for the design changes. Such undertakings are not developed in a vacuum.20 The 
appropriate design for Great Whale and the minimization of environmental impact requires 
an understanding for the rationale of the project. Although Hydro-Quebec has traditionally 
been very reticent on its planning process. it is inappropriate to consign hundreds of square 
miles to inundation simply to respect its unwillingness to discuss critical design issues. 

Great Whale. as currently represented in the electric system planning process. is a 3,160 
megawatt project intended to supply 16.2 terawatthours annually. In the planning of an 
integrated electric utility. the capacity output of the plant is generally regarded as a different 
product from the energy. In a sense. the utility planner would view a number of different 
alternatives to generate the capacity and the energy. In the end, the planner would choose 
the alternative that best matches estimates of Quebec's futures needs when the plant is 
expected to be completed. 

Hydro-Quebec's capacity needs can be derived from its published materials. The critical 
components of Hydro-Quebec's capacity needs are demand in Quebec -- notably the winter 
demand caused by electric resistance heating -- and Hydro-Quebec's export program. With 
the current surplus of power in the United States due to the enonnous growth of industrial 
cogeneration as a new resource. increased demand-side management, and reduced demand 
resulting from the economic downturn. Hydro-Quebec's export program has declined 
markedly. The General Repore indicates long tenn export sales of only 1.349 megawatts 

:9 Hydro-Quebec's Classement Economique, mdicates that Great Whale would cost $7.048 billion in 1991 G')\lars 
or S2.200 per kilowatt of capacity. The same document indica tes that a combined cycle gas turbine would cost :3850 
a kilowatt. For pure capacity needs, a simple cycle gas turbine would be a standard solution. Such resources 1re 
considerably less costly. 

The above figures for the Great Whale Project are lower than the $12.6 billion cost sometimes used t.' 
describe Great Whale. The later "in-service" cost meludes inflation and the cost of financing. 

:nl\~uch of the data used in the diSCUSSIOn below is taken from Hydro-Quebec's 1990 Development Plan and its 
supcJrting documents. Although this information is now somewhat out of date -- it was published in 1990 .- It is 
the clearest and most authoritative source for Hydro·Quebec estimates. Load forecasts and more recent resource 
::lans are taken from Hydro·Quebec's General Report. 

:IGeneral Report. 
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in 2006 as compared to the 3,500 megawatts assumed in the last Development Plan.2
::: 

Consideration of additional contracts has been delayed until future Hydro-Quebec plans. 

The following chart shows the total requirements for capacity at Hydro-Quebec for its two 
most recent forecasts -- the Proposed Hydro-Quebec Development Plan 1990-1992 Horizon 
1999 and the Follow-Up of Development Plan 1290-1992, Horizon 1999, General Report. 

Comparison of Recent Hydro-Quebec 
Forecasts 

50.000 

The dramatic shift in projected capacity loads between the Development Plan and the 
General Report brings Hydro-Quebec's decision to add capacity to the Great Whale project 
in variant 1A-2 into question. Clearly, ignoring the overall capacity requirements of Quebec 
makes evaluation of this variant difficult, if not impossible. 

The relationship of capacity and energy is generally discussed in terms of "capacity factor." 

:=Table 2. on page 155, summarizes the total export sales for every five years. 

Export Sales 
! 

1991 1996 2001 20061 

Energy (in terawatthours) 

Power (in megawatts) 

9.8 

351 

9.0 

387 

12.5 

1.349 

11.9 

1.349 I 
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the percentage of the total plant capacity that will be used on an average basis. Utility 
planners attempt to adjust their resource plans to bring the capacity factor of the projects 
into line with the requirements of their customers. The following chart shows the evolution 
of the required capacity factor for Hydro-Quebec over the next fourteen years. 

Hydro-Quebec Capacity Factors 1 992-2006 
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Capacity factors for Hydro-Quebec will increase during the 1990s and decrease thereafter. 
This is not surprising. During the 1990s, Hydro-Quebec's load growth is dominated by 
industry, particularly large consumers with very high load factors. After the tum of the 
century. residential and commercial load growth is relatively more important. leading to 
declining capacity factors. The growth of industry served by Hydro-Quebec would make this 
seem a reasonable result. Industries are often easier to serve -- a point Hydro-Quebec has 
been forceful in expressing in defence of the Risk and Profit Sharing contracts -- since 
industrial loads are often more constant. 

The expansion of low capacity factor customers will tend, over time, to change the 
requirements for future resources. Clearly, Hydro-Quebec is projecting substantial shifts in 
system load factors during the next two decades. These shifts have important implications 
for project design and selection, and therefore on environmental impacts as well. 
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Planning At Hydro-Quebec 

-The planner's art is to compare the estimates of future customer needs with the logical 
projects and to choose projects that are cost-effective, appropriate, and reliable. In the 
context of a large hydro-electric system, the first step is to arrange the projects in order of 
attractivenes~. Hydro-Quebec argues that it undertook this analysis in the context of its 
Classement Economique. The utility presents the results of its analysis in a table, which is 
reproduced below.23 

Economic Classification of Projects According to Hydro-Quebec 

Capaciry Costs Ratio To 

Project MW TWh LG Phase 2 
Production Transmission O&M Fuel Other Total 

La Grande Phase 2 2.510 14.1 1.8 0.7 0.2 0.5 ],2 1.00 

Ashuapmushuan -30 ),.5 2.8 0.4 0.2 0.2 3.6 1.14 

Laforge 2 290 L8 2.2 0.5 0.2 0.7 3.6 1.17 

Sate- ~1arguerire ~90 ·U 3.0 0.4 0.2 0.4 4.0 1.26 

Eastmain 1 465 2.7 3.1 0.3 0.2 0.6 ·u 1.31 

Haut St-Maurice 600 2.8 3.' 0.4 0.2 0.2 4.3 1.37 

Great Whale 3,200 16.2 2.9 0.8 0.2 0.5 4.4 1.39 

NBR 8.440 .i5.3 3.3 0.5 0.2 0.6 ~.6 1.47 

Romaine 1.610 8.3 3.0 1.0 0.2 0.5 4.7 1.49 

Total Hvdro 18.635 98.8 

i 
r-.;uclear (C.A.r-.;DL') 3.524 I -; ( ""! 

_'i, ' 3.0 0.1 • 1.3 • 0.4 12 6.0 1.90 

Gas Combined Cvcle 986 6.4 12 0.0 0.3 4.8 0.6 6.9 216 

Coal 3.000 • 21.0 2.4 0.1 0.9 4.4 1.0 8.E 2.-;'~ 

A careful review of the table's contents reveals that Hydro-Quebec ranking is based solely 
on the cost of the energy resources. completely ignoring the cost of capacity. Thus, while 
the utility has assessed the timing of Great Whale as an energy resource, (indicated by its 
relative ranking in terms of energy cost) Hydro-Quebec simply fails to address the timing of 
Great Whale as a capacity resource. 

table In the original document is entitled "Resumee des Resultats du Classement Economique des Projets 
(Au 31 decembre 1991)." 
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In utility planning, once the projects are ranked, resource additions can be scheduled to 
meet future load requirements. Logically. less expensive resources should be added first, and 
more expensive resources should be added later. A change in the resource selection at any 
point affects all of these resources yet to be constructed. In effect, each of the resources is 
a critical element in the choice of each of the others. 

The follO\ving chart shows the selection of each resource in the resource program. The 
timing of the resources is determined by the economic classification. The operations of the 
different projects will reflect the specific resources chosen. 

Hydro-Quebec Resource Plan (General 
Report) 

4{000 

38,000 

36,000 

34~OOO 

30.000 
m 0J LD r-.. m 0J LD 
ro m m m m m a a a 
m m m m m m a a a 

,.. C'J C'J N 

¥, \4:ln-': 3J( 

---lafcI1j{'7 
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Great Whale was delayed by one year in the General Report. This delay will affect 
operations at other Hydro-Quebec projects. By the same token. the elimination of the gas 
turbines at La Citiere will have an effect on the need for. and configuration of the facility 
envisioned for Great Whale. Since La Citiere would have provided 500 megawatts of 
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capacity, Hydro-Quebec \\>111 have to design and operate its facilities in order to replace that 
missing capacity. 

Each resource in the above chart is modeled as coming on line in complete increments. In 
practice, a ~umber of resources (including Great Whale) would be brought on line in phases. 

Resource planning at Hydro-Quebec is continuously evolving. New resources are being 
identified that were not even a part of previous resource plans. A case in point ts the huge 
new cogeneration project at Domtar. This project, one of the first major cogeneration 
projects in Quebec promises to provide benefits both to Hydro-Quebec and to the 
manufacturing of paper. 

Hydro-Quebec has not been a leader in the development of cogeneration potential. 
However, recent documents indicate that over 3,500 megawatts of cogeneration have recently 
been proposed in the province. Hydro-Quebec has also begun to recognize the potential for 
conservation programs in Quebec. Table 8 in the General Report identifies some 9.3 
terawatthours of energy available from this resource. 

Together, these new programs \\>111 constitute an enonnous shift in operations for Hydro
Quebec -- a shift that \\>111 affect the design alternatives chosen for the proposed project, its 
timing, its annual operations, and its impact on the environment. 

It is not difficult for an informed observer to review Hydro-Quebec's planning documents 
and suggest updates based on current infonnation. For example, the table reproduced above 
does not reflect the advanced state of negotiations for the Lower Churchill projects in 
Labrador or reflect current infonnation on fossil fuel costsY 

Hydro-Quebec's Classement Economique assumes highly unusual fossil fuel costs for its gas 
combined cycle and coal stations. The utility indicates an expected fuel cost of 4.8 cents per 
kilowatthour for gas combined cycle generation. and 4.4 cents per kilowatthour for coal. Gas 
supplies in the U.S. (generally purchased from Canada) currently range in price between 1.5 
cents and 2 cents per kilowatthour. Hydro-Quebec's coal prices are even more surprising. 
The current market for coal in the U.S. is t:;xtremely favorable, \\>1th the average production 
cost for coal in the midwest U,S. at approximately 1 cent per kilowatthour. Very clean types 
of coaL transported over long distances. will not be higher than 2 cents per kilowatthour. 

:<Hydro-Quebec has indicated in its General RepQ!! that it is negotiatmgwith Newfoundland to purchase a large 
portion of the output from future hydraulic stations on Labrador's Lower Churchill River. The projects, Gull Island 
and !v1uskrat Falls, appear to be considerably more cost-effective than comparable projects in Quebec. They will 
develop over 3,000 megawatts, of which some 2.200 megawatts will be available for export to Quebec. Press 
coverage indicates that both sides are close to agreement concerning these projects, and that transmission will be 
along the same corridors already developed for Churchill Falls. 
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The unusual nature of the natural gas prices is very important. Hydro-Quebec has analyzed 
a large combined cycle project in its Classement Economique that could be built at a wide 
variety of sites where natural gas is available. Unlike hydro, this plant is not unique -- more 
than one identical station could be built at the same economic cost. 

Hydro-Quebec's La production privee d'electricite. a supporting document to the ..::::...:::=~ 

Report, reports that over 2,000 megawatts of such projects were offered to the utility 
following its recent request for resources. This is in addition to the 3,500 megawatts of 
cogeneration. Since Hydro-Quebec's pricing for these projects is based on the marginal costs 
of Great Whale, its statement that natural gas costs, alone. are higher than Great Whale 
seems a bit unlikely. 

The following table summarizes a revised economic classification with this information 
updated. This table rearranges the order of resources to reflect information an the Lower 
Churchill River pr.Jjects, and uses a more reasonable cost per kilowatthour of 2 cents for 
natural gas and 1.5 cents for coal. 

Adjusted Summary of Results: 

Economic Analysis of Projects 


Capacity 
Energy Costs 

Ratio I
Project TWh

MW 
Production Transmission O&M Fuel Other Total 

LG P2 

Lower Churchill 2.200 11.6 3.1 097 

La Grande Phase 2 2510 14.1 1.8 0.7 0.2 0.5 ' '.... 1.00 

Ashuapmushuan '30 3.~ 25 0.4 0.2 0.2 3.6 1.14 

Laforge 2 290 l i< 2.2 O.S OZ 0.7 3.6 lr 

Sate-Marguerite -qr) ·u 3_0 0,4 02 0.4 ·,,0 1.26 

EaSlmain 1 .165 2 3.1 0.3 0.2 0.6 .+2 L31 

I 
Combined Cycle 9i'.6 . 6,4 1.2 0.0 0.3 2.0 0.6 .u 1.31 

Haut SI·Maurice 1)00 2.8 3.5 0.4 n.2 0.2 4.3 1.3" 

Great Whale 3.200 i 162 2.9 O.R 0.2 0.5 4.4 1.39 

~BR 8.440 4'i.3 3.3 05 0.2 0.6 4. 1.4/ 

Romaine 1.610 '.3 3.0 1.0 0.2 0.5 4. l.49 i 

Coal 3.000 • 21.0 24 Ot I 0.9 1.5 1.0 :'. 1.84 

~uclear (CANDU) 3524 24.7 3.0 0.1 L3 04 1.2 6.0 1.90 

The next step is to schedule these resources to meet Hydro-Quebec's loads as identified in 
the Although such studies can be complex, Hydro-Quebec's economIC 
classification can be used to derive the order of resources. Logically, expensIve 
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resources should be selected earlier, and more expensive resources should be selected later. 

A resource plan reflecting the revisions summarized above is displayed below. The presence 
of a natural gas combined cycle plant at a lower cost than hydro means that Haut Sainte 
Maurice and even more expensive hydro plants (among them Great Whale) simply are not 
needed in this horizon. The revis~d plan meets loads after 2001 with combined cycle plants 
as described in the Classement Economique. A more realistic assumption would be to 
implement a larger amount of the 3,500 megawatts of cogeneration that has already been 
offered Hydro-Quebec. Economic theory would indicate that these plants should be 
expensive than combined cycle natural gas, since the remaining heat after electric production 
(or sometimes before) can be used in the production process. 
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Revised Hydro-Quebec Resource Plan 

~~~-4~~~~~~~~~~~~~~~~~~ 

~ 0 N ~ ~ ~ ~ ~ ro ~ 0 N ~ ~ ~ ~ 
ro ~ m ~ m m m m m ~ moe 0 0 000= = = = = = = = = = 

I· i Q,o ClJtt;,.,j I),tIt C 

~ Cln ClJtt;,!Oj i¥'t 8 

C===::::JI 1M ClJtt;'.,j I),tIt A 

---\kI>o:JIJ: 

_IIIIIIIIIIIIIII lafQ'q. 2 

- __ ltI»Qn::i!'l 

--_/JIiwy 

~ 0 a a 0 000NNNGlNNN 

The line marked \\-1th small squares represents capacity loads on Hydro-Quebec. Individual 
resources are brought on line when they are required for either energy or capacity. In this 
plan, future energy-related hydro projects would be replaced by additional thermal plants. 
Capacity~ related projects should be compared to simple cycle gas turbines. as well as 
interruptibility provisions that reduce need for capacity. 

As noted earlier, resources in this chart are assumed to come on line as complete projects. 
In reality, many of these resources would be phased in over time. 
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New Resources, New Methods, New Operations 

New thinking at Hydro-Quebec simply reflects the changes in the industry that have been 
sweeping the United States and Canada for the past decade. These changes are going to 
dramatically change the way the utility operates. From our discussion above, it is clear that 
these changes will also affect operations at each of Hydro-Quebec's facilities. 

The major changes include new ways of dealing with customers, including tariffs, 
conservation, interruptibility, and fuel switching. These changes are in addition to new types 
of resources for Quebec such as combined cycle gas turbines and cogeneration. Each one 
of these options will affect operations at the utility. 

Tariffs 

Hydro-Quebec has embarked on a number of new programs that will change the way that 
customers relate to their electric supplier. Some of these programs are simply common 
sense, such as more detailed prices, or prices that better reflect the cost of supply. 

Other programs are very innovative. Hydro-Quebec has begun to try and change the 
capacity factor of its customer base by specifically subsidizing new customers with special 
characteristics. Hydro-Quebec's Risk and Profit Sharing Program is designed to attract 
customers with a heavy dependence on electricity who can be served at high voltages. These 
customers also receive incentives to operate throughout the business cycle through risk
sharing agreements. These agreements tie the price of electricity to the price of the goods 
produced by the participating industries. When industry revenues rise, electric rates rise. 
If revenues fall, electricity rates decrease as welL 

" 

This program will change the required capacity factor of resources at the utility over time. 
Since a single customer (for example Norsk Hydro) can consume almost a quarter of Great 
Wnale's capacity and half of its energy when it eventually fully uses its contract. these tariff 
programs will have a very significant effect on the operations at Hydro-Quebec's plants. 

Other programs are planned to better price the products that Hydro-Quebec sells. These 
programs will reflect to consumers the true cost of the resources used to serve them. 
Consumers will learn to husband capacity by better scheduling electricity use. 

Conservation 

Consumers of electricity do not buy power as an end in itself. Instead, they are seeking the 
services (notably light, heat, motion) that electricity can provide. Through the use of 
improved technologies now widely available, it is possible to deliver the same level of services 
with substantially less electricity. Across North America, utilities have been increasing their 
commitment to conservation programs, with increasingly large savings being planned and 
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achieved. These programs are substantially reducing the growth in electricity demand and 
need for new supply. 

In 1990, Hydro-Quebec embarked on a program to assist its customers in reducing their 
electricity consumption through increased energy efficiency. The utility originally forecast 
that its program would yield energy savings of 9 T\Vh in 1999. 25 It now plans to save 9.3 
TWh bv the vear 2000. However. studies bv Hvdro-Quebec and others indicate that a much 

.# ". ' '; "" 

higher level of savings would be cost-effective. Many other major ~orth American utilities 
are achieving higher levels of cost-effective conservation by offering programs that are more 
aggressive and comprehensive than those of Hydro-Quebec. Thus. the amount of 
conservation that can and will be accomplished is of crucial importance in determining the 
timing and amount of new supply which will be needed by Hydro-Quebec. 

Interruptibility 

interruptible industrial ioads have been a facet of some utilities' planning for many years. 
The Bonneville Power Administration serves more than a third of its total loads -
approximately 30 terawatthours -- on an interruptible basis. Hydro-Quebec has had a small 
interruptible load program for some years. 

In some service territories (such as that of Bonneville Power Administration) interruptibility 
is also used to provide additional energy reserves. This means that some industries have 
agreed to curtail operations for extended periods to meet energy shortfalls (~. due to low 
runoffs). \'ew proposals are now being discussed that would arrange for the utility to make 
commodity options available to the affected industries so that they could continue to make 
revenues even while curtailed. 

Fuel Switching 

[n a number of Canadian and C.S. jurisdictions. an active effort is underway to switch home 
space and water heating loads to inexpensive Canadian natural gas. Since heating homes 
with natural gas can cost as little as SOS7c of the cost of electric resistance space heating, 
these programs ailow the utility to avoid massive new investments while reducing costs to 
consumers. 

fuel switching is also significant in the mdustrial and commercial sectors. With the price of 
natural gas reaching new lows throughout ~orth America. many businesses find it attractive 
to change to gas as a fuel. 

:"atural gas IS widelv recognized as an environmemaily preferred energy option. fuel 

:~This is equIvalent to a S.l7c reduction III Hydro-Quebec forecasted 1999 energy consumption by domestlc 
customers (pre-demand-slde mana~ement). 
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switching is being promoted. in part. as a wav of avoiding the environmental impacts 
associated with electricity generation.:6 

Cogeneration
'-' 

Cogeneration has been mentioned above several times. Tnis involves the use of waste heat 
from industrial and other processes to generate electricity. Quebec is extensively blessed 
with cogeneration opportunities. A major industry where cogeneration has been found 
especially fruitful is based in Quebec -- pulp and paper. 

Cogeneration has been encouraged by government action in the United States. In some 
states. for example. California. it has become a major energy source with over 8.000 
megawatts. Overall. the enited States now has some 40.000 megawatts of cogeneration 
plants currently in operation. In addition. more than 10,000 megawatts of additional 
cogeneration has been proposed. 

The standard pulp and paper cogeneration facility is from 100 to 200 megawatts per plant. 
Operations are exceedingly efficient. with an average availability of 97CJc. Fuel cost is low 
or even non-existent. since existing fuel supplies or waste wood are used to create the heat. 
and only the waste heat from the process is used to make electricity. These new sources of 
energy could conceivably replace Great Whale as a desired resource. 

Load Forecasts: The Foundation of Resource Planning 

The foundation of utility planning is the load forecast. Hydro-Quebec's load forecasts have 
traditionally been relatively unsophisticated. Low prices for electricity and an economy 
based on a few important sectors have made this part of the planning process simple. 

Traditionally, Hydro-Quebec has forecast growth in major industrial sectors by assuming a 
certain percentage of the world's new capacity would locate in Quebec. This approach has 
perfonned poorly for Hydro-Quebec in recent years. Hydro's two major sectors. pulp and 
paper and primary metals now require a closer analysis than a simple trend taken from world 
wide data. 

The load forecast is critical in two ways: 

:bFor example. Be Hvdro IS using fuel S\\·ltching. as well as other types of demand-side management and 
cogeneration. to avoid the need for major new hydro projects, Other utilities are using fuel switching to displace 
011. coaL nuclear. and gas-fired electric generatIon. 

Meanwhile. Hydro-Quebec promotes S\\'ttchmg from other fuels to electncity. Bv offenng Incentives for 
off-peak electric heatmg and industnal electrotechnologles, the utility Increases the requirements for new electrical 
supply. 
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1. 	 It estimates the energy and capacity each customer group is likely to demand. The 
full analysis of energy and capacity by customer group is used to develop a "load 
duration curve" -- a tool that allows the utility to match the capacity factor of 
resources to the needs of consumers. This tool is critical for choosing the correct mix 
of resources to meet the future needs of Quebec. The dramatic change in capacity 
factors implied by the General Repon reflects the changes in the type of demand 
customers put on Hydro-Quebec. 

The level of demand determines the pace. as opposed to the type. of resource 
acquisition. A careful understanding of specific customers is critical for the correct 
timing of construction. Recent announcements have brought into question whether 
the addition to the potline at the Alouette aluminum smelter will proceed. Since the 
second potline is a considerable energy load -- approximately one quarter of Great 
\Vhale -- this change will send ripples throughout the planning process and 
significantly affect operations as well. 

A new use of load forecasting is to identify customers that present special opportunities. 
Utilities elsewhere in );orth America target specific customers for interruptibility. 
cogeneration. tariff incentives. or conservation by information identified in the load forecast. 
The load forecast. therefore. becomes a tool of resource selection -- especially since many 
modern resources are based on the customer. rather than plant construction. 

Exports are also very important to Hydro-Quebec. The utility has argued that developing 
the James Bay hydro in advance of Quebec needs will be profitable if an export market is 
created. Analysis of the proposed exports has not clearly indicated whether they have been 
well tailored to Hydro-Quebec's strengths. So far. public discussion has only focussed on the 
question of profit (as opposed to operation) of these contracts. 

It is appropriate to consider whether these contracts commit the James Bay projects to 

specific operations that may be harmful to the environment. Similar contracts in the 
Bonneville Power Administration service territorv have been analyzed for their- . 

en\~ronmental impacts and detailed changes have been mandated in the review process. 
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Section 3 

Current Standards for Energy Planning and 


Project Justification in Environmental 

Impact Assessment of Utility Projects 


Introduction 

The James Bay and ~orthern Quebec Agreement. Section 22. Schedule 3 describes the 
provisions of an environmental review but states that an actual review is not restricted by the 
aforesaid provisions. According to the Agreement. the inclusion of specific items will 
depend upon the nature and extent of the proposed development. This section addresses 
the current standards for energy planning and project justification in environmental impact 
assessment of utility projects. The most salient point of this section is that public works of 
such magnitude are not considered solely as stand-alone projects. but are only considered 
in the context of a larger system. The information requirements are therefore those that 
apply to evaluating the larger system. including environmental and system costs. and 
alternatives to the project within the context of that system. 

Statutory environmental assessment processes include the Canadian Federal Environmental 
Assessment Review Process guidelines. the U.S. ~ational Environmental Policy Act of 1970 
(~EPA). and many provincial and state laws that require environmental assessment of both 
government sponsored projects and private developments requiring federal. state. provinciaL 
or local approval. 

The substantive information required for each project or program may vary. but. at a 
minimum. should cover the basic elements as they have evolved through regulatory 
development and litigation throughout ~orth America in the past two decades. SectIon 22 
of the J ames Bay \"orthern Quebec Agreement states: 

The main objectives of an environmental and social impact statement are to ensure 
that: 

• 	 Environmental and social considerations form an integral part of the 
proponent's planning and decision-making process. 

• 	 Potential environmental and social impacts resulting from development 
are identified as systematically as possible. 

• 	 Alternatives to the proposed action. includinlZ alternatives to individual 
elements of large scale projects. will be evaluated with a view to 
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minimizing impacts on :'\ative people and \\~ldlife resources and . 
maintaining the quality of the environment. 

• 	 Remedial or preventive measures ~ll be incorporated into proposed 
development so as to minimize ~thin reason expected negative 
impacts. 

Additionally, Schedule 3 states "attention should be given to impacts occurring at different 
phases of the development and on different scales. i.e .. local. regional or national scale." 

Integrated resource plans are detailed assessment frameworks specific to electrical utility 
planning. These plans are currently the industry standard throughout North America. It is 
necessary to operate within this framework in order to perform an adequate social and 
environmental assessment for the Great Whale proposal. Elements and examples of 
integrated resource plans will be discussed in detail below. 

.
Treatment· of Project Justification In Environmental 
Assessment 

Evolutionary Process 

The evolution of project justification in environmental assessment has come about through 
regulatory development. retinement. and modification of administrative procedures, as well 
as litigation and judicial determination. both in Canada and in the C .S. This evolution has 
resulted in integrated ~orth American environmental assessment and planning processes that 
provide bases for rejecting, approving, or modifying projects. in energy plannit:Ig. economic 
and system-wide technical considerations have become an integral pan of the social and 
environmental assessment process. 

Energy Planning and Environmental Assessment 

The Ontario Environmental Assessment process is particularly relevant to the Great Whale 
assessment. In accordance with this process. Ontario Hydro. another Canadian Crown 
Utility, is currently assessing its long range supply and demand plan. and the requirement 
and rationale for specific projects. A critical component of the environmental assessment 
process delineated in Ontario law (Ontario Environmental Assessment Act. Sect. (5)(1)(3)) 
is the determination of need. The determination of need is especially appropriate where 
public resources are used to construct a project or would be affected as a result of its 
construction. Because all projects require foregoing alternative uses of natural resources. 
labor. and capitaL it is incumbent on public entities to prove the project is required. This 
consideration is less important in privately sponsored projects that require little commitment 
of the public's environmental or financial resources. 
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In current en\~ronmentai assessment. project proponents must demonstrate. and reviewing 
agency's must ensure. that the purpose of the project is sound from a public good 
perspective. A project must comply with an agency's mission to serve the public. and its 
costs must not exceed its benefits. The considerations leading up to all decisions must be 
revealed and thoroughly substantiated. It is incumbent on project proponents to 
demonstrate that there is a reasonable basis for all past decisions. as well as to detail the 
criteria on which future decisions will be made and to show these are also reasonable. 

The benefits of each project must be thoroughly substantiated and quantified where 
possible, and the costs and uncertainties of the project must be detailed and all assumptions 
thoroughly explained. . 

Burden of Proof 

The current standarci of environmental assessment is that responsible agencies bear the 
burden of proof that their actions or proposals are beneficial. Gtilities are required to 
substantiate any claims they make. and to show that their projects wilJ not cause any 
unconsidered or unmitigated harm. Unless it can be proven that the project is needed. and 
is superior to any alternative suggested, it is not permitted. In the context of electricity 
planning or site assessment. total project costs are included in cost analysis for each 
alternative, and total and per unit (kilowatt or kilowatt hour) costs compared on an 
equivalent footing (see Cost-Benefit Analysis.below). 

Scope 

Generally. utilities proposing large projects must demonstrate that each project is needed 
in several ways. In the assessment. the utility must explain its stated and unstate¢ purposes 
for construction of a new generating facility. As a first step. utilities must demonstrate that 
the capacity provided is actually needed. This can only be determined in the context of the 
entire energy provision system. which contains both electrical and non-electncal components. 
Without understanding the overall system. and the relationshi p of a panicular project to that 
system. it is impossible to ascenain the need for the project. in any of its potential 
configurations. 

The project-system dichotomy is a common consideration in many .environmental 
assessments. The evolution of the environmental impact assessment process has determined 
that the proper way to proceed is a process called "tiering' which first considers the entire 
svstem and the assumptions underlying decisions made on svstem needs in one assessment. 
~nd then considers incremental additions and component~ to the system in subsequent 
individual assessments. In other words. one should first conSIder the system as configured 
and projected. including its basis on assumptions embedded in the demand forecasting 
process. and various alternatives to the make-up of the system plan (detailed below) and 
then consider the project. together with alternatives to providing the system increment the 
project would represent. in a project-specific assessment. 
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Alternatives 

Section 22. Schedule 3 of the James Bay Northern Quebec Agreement specifically states that 
an social and environmental impact assessment will evaluate site alternatives. To determine 
the role of a proposed project in an electricity supply system. utilities are generally required 
to demonstrate that the project is the alternative with the lowest total cost. This is only 
determined after analyzing several alternatives on the basis of the criteria discussed in 
examples provided below. One example is the environmental assessment process in Ontario. 
which requires consideration of alternatives from two different perspectives: 

a. alternative methods of carrYine:- out the undertakine:, and , ~ 

b. alternatives to the undertaking 

[n the first case. the undertaking, narrowly defined. is to provide new electrical generation 
to the utility's system. In the second case. the undertaking is broadly defined in terms of 
meeting system needs. Thus: 

L'tilities must describe and evaluate several reasonable alternatives plans for proceeding 
with the proposed project. 

Utilities must consider the full range of alternatives to proposed project~ including other 
means of generation and such options as conservation and fuel switching. 

Cost· Benefit Analysis 

[n environmental assessments involving dams or other water-related projects in the lJ .S.. the 
rationale for constructing dams has been summarized and quantified in a ,cost-benefit 
analysis. with approval subject to the project meeting an objective standard that compares 
the costs and benefits of all alternatives. In cost-benefit analysis. it is critical that effects of 
all alternatives on all elements of the environment be Included. To a great degree. ~his has 
been captured in utility planning and source selection through integrated resource planning 
(also referred to as least-cost planning). 

Required components of a utility cost·benefit analysis include explicit detail and evidence 
substantiating the project proponent's assumptions regarding all relevant system costs and 
benefits. These must include environmental costs. compensation. and mitigation associated 
with each supply or demand alternative. as well as methods for estimating these costs and 
benefits. These must be incorporated into the comparison of alternative costs and benefits 
to provide a reviewable assessment of the cost and benefits of each. Where no consideration 
of or compensation or mitigation for environmental damages is assumed to be forthcoming, 
this should be explicitly stated. as well as how the non-compensated resource loss will affect 
individuals using the resource. Ctilities are now routinely required to adjust the direct cost 
of projects to account for the residual cost of environmental and social impacts within the 
resource selection process. 
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Other significant elements (such as effects on employment. public infrastructure. and public 
indebtedness) are now being considered in integrated resource planning. Some jurisdictions. 
notably Nevada. ::\ew York and Oregon. are considering ways to include a broader range of 
economic variables in the source selection process. These variables are more generally 
considered directly in environmental assessments and cost-benefit analyses of particular 
projects and overall system plans. Required components of a utility cost-benefit analysis 
include substantiation of the project proponent's assumptions concerning any costs and 
benefits attributed to employment. public infrastructure. public indebtedness. tax payments. 
or other variables. 

Public Participation 

The standard for public partIcIpation in energy planning and environmental assessment 
processes is to incorporate public review and comment in every step of planning and project 
selection and approval. Commonly. this takes the form of preliminary public meetings to 
determine the preferences of various interests groups and segments of the public. public 
review of a draft environmental assessment document containing all of the elements of the 
environment: hearings on the draft documents. and revision and incorporation of legitimate 
criticisms in a final version of the assessment. 

Required Submissions 

To adequately achieve the first part of the project-system dichotomy, the industry standard 
requires provision of assumptions. analytical methods and costing concepts in detail 
regarding overall system planning and current operation. In a system planning process. such 
as integrated resource planning. utilities must provide copious detail regarding a number of 
elements key to any energy planning. 

It is important that utilities reveal the costing concepts they use to evaluate and select system 
increments. including the treatment of environmental costs (externalities. or costs generally 
external to project proponents' accounting), uncertainty, target forecasts. and costs of error. 
Provision of such information is the standard in ~orth America. as a result of an evolving 
process of legislation. regulation and litigation which has required provision of substantive 
bases for decisions in order to curtail agency abuse of discretion and misuse of public funds. 
For example. Ontario Hydro submitted the information on the right as part of its recent 
electricity plan and environmental application. 

Other jurisdictions have even more stringent filing requirements. The evolving standard in 
~orth America is to establish an ongoing integrated resource planning process. administered 
by an independent regulatory body. which is then used as a basis for establishing the need 
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tor specific projects within the 
environmental assessment process. 

[n Quebec. there is no such ongoing 
integrated resource planning process subject 
to independent review. Ontario Hydro also 
has no integrated resource planning process 
regularly reviewed by an independent 
regulatory body. Thus. Ontario's experience 
is especially relevant to the Great Whale 
environmental assessment. The first step of 
the provincial environmental assessment 
process for electric utility projects involves 
a review of Ontario Hydro's overall system 
plan. The utility no longer assesses 
individual projects outside of the context of 
the whole system. As a result. Ontario's 
environmental assessment process considers 
system planning issues and the relative 
costs. benefits and environmental effects of 
all demand and supply alternatives. 
Essentially, Ontario Hydro has provided the 
same information required in an integrated 
resource planning process v..;thin the 

• the detailed load forecast and all 
of the assumptions and models 
contained therein. including short 
term and long term forecasting 
models and component 
assumptions: 

• planning parameters (i .e.. to 
high. median or low forecasts): 

• determinants of growth: 
• an analysis of the existing system: 

• planned retirements: 
• available supply alternatives and 

their costs: 
• demand management 

alternatives: 
• transmission requirements: 
• environmental cost assumptions: 
• the evaluation of alternatives: 

and 
• a system optimization framework. 

provincial environmental assessment process. 

As demonstrated by the Ontario experience. the only legitimate way to conduct an adequate 
assessment for project such as Great Whale is to consider the effects of the system' of which 
it is a part. The only way to assess the system is to provide the information required in an 
integrated resource planning process. 

Integrated Resource Planning 

Standards and Considerations 

Prior t.) obtaining approval for an individual project. utilities are generally required to submit 
a ful! justification for the entire utility resource plan. based on the principles of integrated 
reS0urce planning. These submittals show how much new supply is required. as well as a 
sl:osequent cost-benefit analysis on any specific project that is proposed. 

[mportant components of integrated resource planning include: 

1). Integration of demand-side management (DSM) and suppiy-side resources to minimize 
long-run costs. consistent v.ith utility system reliability and other constraints: 
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2) Consideration of environmental constraints and externalities. The treatment of 
externalities (environmental costs. generally external to the decision-maker's accounting) 
determines how effectively the integrated resource planning process \vill incorporate 
environmental values. Analysis of tradeoffs among environmentalisocio-economic:technical 
considerations requires that externalities be quantified for all resources. 

Linkages between Environmental Assessment and Integrated Resource Planning 

As noted above. the evolving standard in North America is to establish and ongoing 
integrated resource planning process. In other jurisdictions. independent review of a utility 
integrated resource plan is triggered by an application for developing new supply. Following 
is a description of these approaches with some detailed and more brief examples of each. 

Pacific ~orthwest 

One of the most ambitious undertakings in the coordination of integrated planning, siting, 
and environmental standards was initiated in 1980 with the passage of the Pacific Northwest 
Electric Power Planning and Conservation Act (~orthwest Power Act). 

This C.S. federal law changed the way electricity is sold. planned, sited. and coordinated with 
environmental goals throughout the Pacific Northwest. The ~orthwest Power Act has now 
been in force for over twelve years and is providing a stable framework for resource 
acquisition and environmental review. 

Bonneville Power Administration. a federally ovmed utility approximately the size ,of Hydro
Quebec is mandated under the law to meet the loads of private and public utilities in the 
recion's as well as the large primary metals sector. Bonneville Power Administration has the 
right to acquire resources. although a strong preference is established in the law for 
conservation and renewables over traditional utility generation. 

Resource acquisitions must be consistent with the regional power plan. The :\orthwest Power 
Act established the :.l'orthwest Power Planning Council and charged it with developing the 
plan in an open process where all information is available to all participants. The process 
is a multi-stage undertaking where an integrated resource and environmental plan is 
established by the Council on a biannual basis. Bonneville Power's resource plans are also 
subject to open review by customers and citizen groups and must be consistent with the 
Council's directives. 

Resource acquisitions are subject to stringent environmental review: 

The Northwest Power Act identifies several distinctly different ways that 
en\~ronmental effects are to be considered by the Council. as it develops its 
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power plan. and by the administrator of the Bonneville Power Administration 
when he acquires the capability or output of resources. Section 4( e )(2) of the 
Act requires the Council to give "due consideration" to the environment in 
developing its plan for the region. Section 4(e)(3)(C) requires the Council to 
include in the plan "a methodology for determining quantifiable environmental 
costs and benefits under section 3(4)." Section 3(4 )(B) defines incremental 
system costs of a resource to include "such quantifiable environmental costs 
and benefits as the administrator determines on the basis of a methodology 
developed by the Council as part of the plan ... are directly attributable to such 
measure or resource," ~orthwest Planning Council. Power Plan, Volume II, 
Part II. 1991. page 709. 

In particular: 

The Council has made major decisions based on the environmental effects of 
hydropower development and operation. Approximately 44,000 miles of 
stream reaches have been identified as critical habitat. where hydropower 
development is not appropriate because of the damage development and 
operation would cause to fiesh, 'Nildlife and other important resource values. 
Those sites that are left have no known important fish or wildlife concerns. 
though other stream values may be affected by hydropower development. The 
biggest effect remaining is on water use and quality in the streams that would 
be developed. ~orthwest Power Planning Council. Power Plan. Volume II. 
Part II. page 735. 

Anv applications to construct facilities are also subjected to site-specific environmental 
assessment. The planning council also directs environmental planning· to alle\~ate the 
impacts of existing hydro projects. 

Wisconsin 

Since 1986. Wisconsin utilities have been required to use a "least-cost integrated planning 
process" in which all reasonable options for both supply and demand are assessed. including 
long-term social and environmental costs. Ctilities are prohibited from constructing 
resources that are not in their plans as reviewed and approved by the Public Service 
Commission. The planning process begins 'Nith a base forecast of capacity and energy 
demand. Capacity requirements from the base forecast are then compared to existing 
capacity to determine the level of new resources required. Supply- and demand-side options 
are developed to meet these requirements. The options are evaluated using benefit/cost 
analysis based on total cost and revenue requirements perspectives. Externality impacts 
related to these options are considered as part of the evaluation process. Those supply- and 
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demand-side options found to be cost-effective are combined into integrated resource plans. 

:\lassachusetts 

In .\1assachusetts. projects requiring any state permit or approval must first disclose and 
thoroughly analyze the environmental impacts of the proposal. A certificate of compliance 
\vith .\1assachusetts Environmental Policy Act is required before any state agency may issue 
an environmental permit. Two agencies share the responsibility for reviewing energy 
projects. 
The Energy Facility Siting Council implements energy policies to provide a necessary energy 
supply for the Commonwealth with a minimum impact on the environment and at the lowest 
possible cost. This involves review of utility forecasts and supply plans. Proponents must 
submit sufficient information to the Energy Facilities Siting Council to allow it to determine 
whether load forecasts are based on accurate historical information and reasonable statistical 
projection methods through consideration of three criteria: reviewability, appropriateness. 
Clnd reliability. The demand forecast is: reviewable. if it contains enough information to 
:illow a full u~derstanding of the forecasting methodology: appropriate. if the methodology 
used is technically suitable to the size and nature of the utility producing it: and, reliable. if 
the forecast is likely to be accurate. based on current knowledge. 

Proponents must also submit documentation that includes a project description. an 
assessment of the need for additional power. an economic and environmental analysis of the 
proposed project. and evaluations of alternative technologies and alternative sites. The 
Siting Council determines the need for the energy resource: compares alternatives (including 
'no-build") based on cost. reliability. and environmental impacts: and 3) determines project 
viability based on financing, construction. and operational considerations. An additional 
'evel of review includes review of site selection and comparison of the proposed site and 
31ternatiyes on the basis of cost and environmental impacts. 

\nother agency. the Department of Public Ctilities. reviews and approves (or rejects) power 
:Jroiects to assure that the price and other elements of the project are beneficial to the 
:Jtility's ratepayers over the long run. The project proponent must demonstrate that the cost 
)f power. including environmental externalities. from the project is less than the utility's 
ong-run avoided cost for obtaining resources from other supply- or demand- side resources. 
The proponent must submit substantial information. including forecasts of the utility's power 
leed and sources of power supply: alternative scenarios for energy costs: and information 
In the reliability of the project's ability to supply power. and associated environmental 
mpacts based on the technology used. 

California 

ntegrated resource plannmg responsibilities are shared by the California Energy 
:ommission and the Public Ctilities Commission. The Energy Commission is required by 
;tatute to develop an integrated assessment of electricity need to serve as a basis for 
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planning and approval of new resource additions. The Energy Commission is an 
independent siting body that reviews appiications to construct generating facilities. The 
Public Ctilities Commission also must grant a certificate of public convenience and necessity 
for new projects. There is an ongoing integrated resource planning process. conducted 
jointlv by the both Commissions. 

\taryiand 

In :\lary\and. integrated resource planning issues are addressed through a cenificate of need 
process before the Public Service Commission for new facilities. and through annual utility 
integrated resource plans. which are informational only. Cenificates of need must be filed 
2 years prior to planned construction. Utilities must justify resources selected as being least 
cost. Cenificates of need hearings are becoming a vehicle by which the Commission 
addresses integrated resource planning issues. \\~th submissions required to follow specified 
format. and to incl ude load forecasts and an assessment of supply and demand options. 

\tinnesota. Iowa. and Indiana 

Processes similar to that in Maryland. 
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General Corporation 
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on issues pertaining to the 1990 General Commonwealth 
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power marketing prospects for Commonwealth in ECAR and 
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Commerce Commission. Reported directly to the Executive 
Director of the Commission. Responsibilities included 
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Oct. 1987 to July 1988: 	 Created the variable aluminum tariff for Big Rivers Electric 
Corporation. Responsibilities included testimony before the 
Kentucky Public Service Commission and negotiations with 
BREC's customers. The innovative variable tariff was adopted 
by the Commission in August 1987. Supported negotiations 
with the REA in support of BREC's bailout debt restructuring. 

Various minor consulting projects from 1981 through 1989 including financial advice for 
the Oregon AFL-CIO, statistical analysis of equal opportunity for Oregon Bank, cost of 
capital for the James River dioxin review, and economic analysis of qualifying facilities 
for Washington Hydro Associates. Taught classes in senior and graduate forecasting, 
micro-economics, and energy at Portland State University from 1980 to 1986. 

Education: 

A.B.D. 	 Economics. Cornell University, 1979. Teaching Assistant in 
Micro and Macro-economics. 

M.A. 	 Economics, Portland State University, 1975. Research 
Assistant. 

B.A. 	 Economics. Reed College, 1972. Undergraduate thesis 
"Eurodollar Credit Creation" 

Areas of specialization include micro-economics. statistics. and finance. 
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Volunteer Activities: 

Chairman: Portland State Economics department advisory committee. 

Chairman: Portland City Club Committee On Siting Controversial Land 
Uses. 

Member: Portland State College of Arts and Sciences advisory 
committee. 

Member: City of Portland Budget Advisory Committee. 

Secretary: Reed College Alumni Steering Committee. 

Member: Land Conservation and Development Commission Advisory 
Group on Major Project Siting 

Professional Affiliations: 

American Economic Association, American Financial Association, and the Econometric 
Society. 

Publications and Presentations: 

Numerous publications in industry journals and presentations to industry groups. Most 
recent presentation was "Introducing Porcupines -- Creating Value In Smelter/Utility 
Negotiations" at the International Aluminum Conference in October 1991 
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IAN GOODMAN 


The Goodman Group 
18 Tremont Street. Suite 703 
Boston. Massachusetts 02108 
(617) 367-5003 . FAX (617) 367-9459 

PROFESSIONAL EXPERIENCE 

Principal. The Goodman Group, Boston, MA 
1989 - present 

Research and consulting in vaIjous aspects of utility regulation and economics. Assess 
electric and gas resource planmng, d~mand forecasts. su~pply options. and .environme~~al 
effects. Evaluate conservaUon potential and cost-effectiveness. program desllm. and utIlIty 
demand-side management imtiatives. Review power sales aQ:reements. Estimate 
employment and economic d<?velop~ent impacts. Analyze metals fiidustry economic~ and 
energy supplv. Form.ulat.e policy options and develop cost and benefit allocation algonthms 
in support of fuel-swltchmg rate case. 

Consulting Associate, PLC, Inc., Boston. MA 
1986 - 1989 

Research and consulting in various aspects of utility regulation and economics. Advised 
utilities and regulatorY commissions on electric and g~as least-cost planning. Assessed 
potential for conservation .. non-utility ge~e.ration. and other supplX alternatives ..Re'0ewed 
prudence of power supply mvestment deCISions. An?-lyzed rate. deSIgn and allocation Issues. 
Developed end-use demand estlmates. Evaluated district heatIng system management. 

Analyzed markets and rates of regulated transportation services. 

Consulting Associate. Analysis and Inference. Inc .• Boston. j\.L4 
1981 - 1986 

Research and consultiI}g ~~ various aspects of utility regulation and statistical applications. 
Reviewed prudence ot uulitv power plant c<?nstructlon programs with emphasis on co~t and 

schedule ot nuclear plants. ttesear~tie~ utIlIty rate deSIgn and allocation Issues. ReVIewed 
dema~d forecasts. Analyzed tacomte Industry economics and electricity supply. 

,J\n:.ivzed causal factors for statistical theft estimation of fuel oil overbillinQ: and diversion of 
p,,;-klng meter and transit revenue. ~ 

-::onsultant. Salgo & Lee. BostOn. MA 
1978 - 1987 

Research and con~ulting in electric utilitv regul.ation and civil damage litigation. R:evie",:,ed 
nuclear constructlOn progra!TIs an~. alternatIves. demand forecasts. transmiSSIon lme 
proposals. and state rate-makmg polICIes. Analvzed effects of regional power pool rules on 
Independent power producers. Evaluated damage claims arising from power plant
equipment outages. 

Estimated long-term medical and nursing care costs. 



[an Goodman 

Independent Business Consultant. Somerville. AU 
1985 - 1989 

Consulting: in business strategy and operations. contract negotiation. marketing. and 
manal!ement information SYstems for start-up software firms. AdVised in software publishing: 
arrangements. equity structuring, personn~l requirement~ and compensati.on. advertisi~g: 
customer contact programs. and mstallatlon and operation of computenzed accountmg 
sYstems. 

Researcher. Massachusetts Institute of Technology, Cambridge, ill 
1975 - 1977 

Developed truck cost component of econometric model of national freight transport policy 
impacts. Analyzed utilization of intermodal services for study on government regulation and 
innovati0t:! in the railroad industry. Developed inputs to policy-specific model 01 energy use 
·for interaty goods movement. 

EDUCATION 

S.B.. Civil Enl!ineering, Transportation Systems Division. ~assachusetts Institute of 
Technology, 1977. ~ 

LANGUAGES 

Eng:lish: Fluent. :'-l'ative Speaker 
French: Working Proficiency 
Spanish: Limited Knowledge 

ADVISORY ASSIGNMENTS TO REGl'LATORY COMMISSIONS 

District of Columbia Public Service Commission. Docket ~o. 834. Phase U: Least-cost 
planning procedures and goals: August 1987 to March 1988. 

APPOINTMENTS 

~ew England Energy Congress. Regulatory and Institutional Process Committee: 1978. 

Committee to Review the Glen Canyon Environmental Studies. :-rational Research Council 
Water Science and Technology Board: 1991. 

PUBLICATIONS A~D ~L.uOR REPORTS 

Regional and Commoditv Price-Indices for the T ruckin,g Industry. .\1.I.T. ~enter for 
TransportatIon StudIes. cts Report 77-13. July 1977 (princIpal author. Wlth A. Fnedlander). 

Final Report. Phase L ~odule IV. Rate Design/Analysis. Pacific ;,.'orthwest Electric Power 
and Conservation Planning Council. December 1981 (Co-author with P. Chernick. S. Finger. 

i 
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fan Goodman 

and yL Meyer). 

The Excess Capac~ Situation of Minnesota Power: Y1agnitude. Duration. and Origin. PLe. 
Incorporated. tor 1 innesota Department of Public Semce. August 1987 (co-author with P. 
Chernick). 

Conservation Potential in the State of Minnesota. Volumes I and II. Minnesota Department 
of Public Service, June 1988 (co-author with P. Chernick). 

Analvsis of fuel Substitution as an Electric Conservation Option. PLe. Incorporated. 
December 22. 1989 (co-author with P. Chernick and E. Espenhorst). 

Conservation and Capacity O~timization Alternatives to the PGTIPG&E Gas Pipeline 
Project. Tellus Institute Stuy No. 90-03. prepared for California Public Utilities 
Commission. May 1990 (co-author with R. Hornby, S. Bernow. D. Marron. D. ~ichols. D. 
Singh, and M. Tennis). 

Complement Technique au Memoire du Grand Conseil des Cris (du Quebec) a la 
Commission de I'Economie et du Travail de I'Assemblee ~ationale du Quebec. prepared 
for The Grand Council of the Crees (of Quebec), Mav 1990 (co-author with R. :Y1ainville. 
W. Marcus, E. Washburn. R. Cavanagh, J. Warren, and P. Kelly-Detwiler). 

"Hvdro-Quebec's Long-Term Export Policy," Canadian Water Watch, Vol. 3. ~o. 7-8. July-
Ausrust. 1990. . 

~ . 

Comments of Center for Environmental Legal Studies: Natural Resources Defense Council, 
National Audubon Society: Vladeck, Waldman, Eli-as and Englehard: Environmental Defense 
fund on the 1991-1992 Annu nd Lon Ran e Demand-Side Mana ement Plans of the 
MajOrElecrric Utilities, prepare for New ork ublic Service CommisslOn. Case No.2. 
September 28.1990 (co-author with P. Messerschmidt, J. Plunkett. P. Chernick. J. Wallach. 
e. Komanoff, R. Watson. D. Wooley. et ). 

"Analvsis of Residential fuel-Switchinsr as an Electric Conservation Option." Gas Ener 
Review. Vol. 18. 7'J'0. 12. December. 19'90 (co-author with P. Chernick and E. Espenhorst . 

Comments of The Sierra Club. Inc.: The Atlantic States Legal foundation. Inc.: PROTECT: 
and The Grand Council of the Crees of uebec on Issues to be Addressed in the New 
York State Energy Planning Report 1991, anuary 2. 1991 (co-author with P. 
Messerschmidt). 

Comments on the Determination of the Supply Resources and Environm~ntal Effects 
Affiliated \V1th Ontano ~dro Proljosed Ex~ort Sales, prepared for Canadian NatlOnal 
Energy Board Order No, W-3·90. anuarv I . 1991 on behalf of the Moose River James 
Bav Coalition " :,-!ishnawbe-Aski Nation / Grand Council Treatv 1'\0. 3 (co-author with P. 
Ke1ly-Detwiler). . 

"Energy Conservation vs. the James Bay Hydroelectric Project." Canadian Water Watch. Vol. 
4. No.5. June. 1991. 

EmfiloYment Impact? of);'ew York State EnerrFi Opt!on~, prepan~d for The Grand Council 
of t e Crees (of Quebec), June 2. 1991 (co-aut or wah M. Tenms and M. Clark). 

Comments on the Draft New York State Eneffi Plan 1991 Biennial Update. pre~ared for 
the :-';ew York State ~nergy Office. New York epartment of Public Service. and New York 
Department of EnVIronmental Conservation on behalf of PROTECT. Hudson Sloop 
Clearwater, and The Grand Council of the Crees (of Quebec) October 7, 1991. 

Economic and EmplOYment Impacts of Vermont State Energy Options, Rrepared for The 
:'-!ortheast Alliance to Protect James Bay, :'-!ovember 7. 1991 (co-author with P. Kelly
Detwiler and M. Anthony). 
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Ian Goodman 
Publications and Major Reports (cont.) 

A Comparison of the Emplovment Creation Effects of the AES-Haniman Cove Coal-Fired 
Generating Station and Maine Demand-Side Management. prepared for The Conservation 
Law Foundation and The National Resources Council of Mame. February 19. 1992 (co
author with M. Clark. P. Kelly-Detwiler. and M. Anthony). 

A Review of the Report on Gas Integrated Resource Planning for Submission to the Ontario 
Energy Board. prepared for. the Ontario Metis and Aborilnnal Association. February 28. 
1992 (co-author with B. Morse. M. Watkins. J. Stevenson. P~ Kelly-Detwiler. and M. Clark). 

EXPERT TESTIMONY AND FORMAL SUBMISSIONS 

Information is presented in the following order: jurisdiction and docket number: title of 
case: client: date testimony filed: and subject matter covered. 

Massachusetts Department of Public Utilities 89-72: Statewide Towing Association. 
Police-Ordered Towing Rates: Massachusetts Automobile Ratinl! and Accident 
Prevention Bureau: September 13. 1989. (Joint testimony with P. Chernick). 

Review of study supporting proposed increase in to\\'ing rates. Critique of study 
sample and methodology. Comparison to competitive rates. Supplv of towing 
semces. Effects of joint products and joint sales on profitability of po)ice-orderea 
towing. 

2. 	 Vermont Public Service Board Docket 5330: Application of Vermont Gtilities for 
Approval of a Firm Power and Energy Contract with Hvdro-Quebec: The Grand 
Council of the Crees (of Quebec) and The New Enl!land Coalition for Energy 
Efficiencv and the Environment: December 19, 1989: Supplemental testimony 
Januarv i8. 1990. (Joint testimony with W. Marcus). Docket 53.,0-A: Testimony April 
30. 19~1. 

Review of a proposed thirtv vear. 450 MW purchase of Hvdro-Quebec power bv 
twenty-four Vermont utilities. " Analysis of planning and operation of Hydro-Quebec 
power supplY. Modelinl! of hvdro reservoir levels. "Determination of marl!inal supply 
resources associated willi sales to Vermont. Estimation of acid rain and greenhouse 
2ases emissions from fossil and hydro generation. Analvsis of risk ano reliabilitv 
Including_ supply diversity. and acfequacy and security of energy and transmission 
supply. Estimation of achievable conservation potential in Quebec. Development of 
proposal for exports to Vermont based on conservation and alternatlye supply 
r~sources in Quebec. Eyaluation of costs and benefits of Vermont Joint Owners' 
proposed Waiver and Release to extend the date for cancellation of export contracts 
without penalty. 

Canadian National Energy Board Hearinl! Orders No. EH-3-89 and AO-I-EH-3-89: 
Application of Hydro-Quebec for Export License for Firm Power and Energy 
Contracts with Vermont Joint Owners and New York Power Authoritv: The Grand 
Council of the Crees (of Quebec): February 14. 1990. (Joint testimony with W. 
Marcus). 

Review of a prop'osed thirtv year. 450 MW sale of Hydro-Quebec power to twenty
four Vermont utilities and r'eview of a proposed twenty year. 1000 MW sale of Hydro
Quebe~ power to the ~ew York Power Authoritv: Analysis of planning and 
operation of Hydro-Quebec power supply. Madding of hydro reservOlr levels. 
Determination of marginal supply resources associated with sales to Vermont and 
New York. Estimation of acid raIn and greenhouse I!ases emissions from fossil and 
hvdro I!eneration. Analysis of reliability Including adequacy of energy, capacity. and 
transmIssion supply. fstimation of achievable ~conservation potential in Quebec. 
An~lysis of th~ profitability of the proposed power sales on both a private cost and 
socla1 cost baSIS. 
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fan Goodman 
Expert Testimony (cont.) 

State of New York Supreme Court: Application of The Sierra Club. Inc. et al. for 
Judgement Cnder Article 78 Against the Power Authority of the State of )l'ew York 
et aT.: April 18. 1990: Reply Affidavit August 6. 1990: Supplemental Reply Affidavit 
September 13, 1990. 

Analvsis of nexus between New York Power Authority purchases and construction of 
spec{fic Quebec hydro facilities and operation of 'fossil fuel electric generation. 
Evaluation of power imports in New York State Energy Plan. Assessment of energy 
conservation as a potential substitute for hydro and fossil generation. Comparison 
of empl~yment. and economic development impacts 01 power purchase and 
conservatIon options. 

\1anitoba Public Vtilities Board: Manitoba Hydro Submission in Respect to Major 
Capital Projects: Concerned Citizens of Manitoba. The Sierra Club of Western 
Canada (Manitoba Branch), and Conservation Strategy Association of Manitoba: July 
23. 1990: Surrebuttal Test~mony August 30, 1990. (Jomt testimony with W. Marcus). 

Review of YIanitoba Hydro's submission and the proposed: construction of 1290 MW 
Conawapa generating station and other northern hydro projects: 100 MW demand
side management program: twenty-two year. 1000 MW power sale to Ontario Hvdro: 
and two fSO MW seasonal diversity exchanges. Review of Manitoba Hydro'load 
forecasting. Estimation of economic and attainable conservation potential. 
D~~el~pment of principles o! conservation program design and de\ivery. Critique of 
utIhtvs proposed demand-sIde management program. EvaluatIOn of alternatIve 
supply-s~de resources. Analysis of avoided costs. Assessment of employment ~nd 
economIC development effects of hydroelectric development and conservatIon. 
Analysis of profitability and risks of proposed power sales contracts. 

State of Vermont, Chittenden County Superior Court. Docket SS18-91 CnC: March 
5, 1991 Burlington Municipal Election Question 8: The Grand Council of the Crees 
(of Quebec); Slarch 28. 1991. 

Analysis of Burlington Electric Department Assessment provided' as "yoter 
information" in referendum concerninl! power purchase contract with Hvdro-Quebec. 
Evaluation of accuracy and impartiafity of information concerning cost estimates. 
alternative sources of supply. environmental effects. and economic 'benefits. 

Massachusetts Department of Public Utilities 90-261-A: Massachusetts Electric fuel 
Switching: Massachusetts Division of Energy Resources: April 17. 1991. 

Evaluation of fuel switching as a demand-side management option. Review of 
current status of fuel-switching technologies. formulation of cost and benefit 
allocation algorithms to optinUze program participation and maximize societal 
benefits by incorporating fuel choice options. includim!. renewables and active and 
passive solar. as part of utility least-cost planning. ~ 

Quebec Access to Information Commission 01'0. 90-04-07: Risk-Sharing Contracts: 
The Grand Council of the Crees (of Quebec): May 3. 1991. 

Analvsis of confidential risk-sharing electricitv supplv contracts between Hvdro
Queoec and thirteen large industrial customers. Description of participants by 
company ownership, location, principal activities. and business relatIOnships. 
Estimation of energy and capacity required to service contracts. Assessment of 
resulting implications for Hydro-Quebec and its ratepayers. Review of treatment of 
dectriClty contracts for aluminum smelters and other 1arl!e industrial customers In 
~orth American jurisdictions. ~ 

~ew York Public Service Commission. Case 90-E-.1185. Application of Long Island 
Lighting Company for Increased Rates: June 3. 1991. (Joint testimony with C. 
Komanoff). 



Ian Goodman 
Expert Testimony (cont.) 

Evaluation of Long Island Lighting Compa~y's proposed 20 year. 218 MW purchase 
of electricity from Hydro-Quebec. Companson of Long-Run Avoided Cost and the 
Hvdro-Quebec purchase. Review of supply and demand options as alternatives to the 
purchase. evaluation of risk. reliability, environmentaL and economic development 
considerations. 

10. 	 :\ew York Public Service Commission, Case 91-E-0462. Consolidated Edison 
Companv of ~ew York: Environmental Defense Fund. ~ational Audubon Society, 
Greenpe'ace. and Center for Environmental Legal Studies: September 6, 1991. 

Analvsis of Consolidated Edison's resource planning process with respect to demand
side managem'ent programs and the 482 MW Hydro-Quebec purchase: evaluation of 
demand-side management and the .Hy~ro-Quebec purchase in context of Long ~un 
Avoided Cost estimates: determmatIon of cost-effectiveness of Hvdro-Quebec 
contract: discussion of risk. reliability. environmental and economic 'development 
considerations relating to the Hydro-Quebec purchase. 

~ew York Public Service Commission. Case 91-E-0462. Consolidated Edisonl1. 
Company of New York: City of !'lew York: September 6. 1991. 

Review of Consolidated Edison's demand-side mangement programs: analysis of 
program deliverv mechanisms and incentive levels: identification of additional cost
effeCtive efficierycy meas~res: discussior: of opportunities for increased coope~ation 
between Consohdated EdIson and the CIty of New York to achieve greater effiCIency, 

12. 	 State of .sew York Asserpbly Energy Committee Senate Environmental Conservation 
Comoittee: September ,,0. 1991 (updated October 7, 1991). 

A(;',essment of the Hvdro-Quebec contract in the context of reduced load forecasts. 
ir~reased projections' fo~ ind.ependent power production. and the changing wholesale 
r>0wer markets: analY~Is ot the contract'~ cost~effectiveness: estimation of risk. 
reliability. and economIC development conSIderatIons. . 

E. 	 ~ew York Public Service Commission. Case 90-E-077S. Petition to Reopen 
Proceeding and Determine the Prudence of the Contracts for Deliverv of Hvdro
Quebec Power: The Environmental Defense Fund. The Center for En'vironmental 
Le2;al Studies of the Pace University School of Law. The ~atural Resources Defense 
CounciL The ~ational Audl;lbon Society. ~e Sierra Club. (Atlantic Chapter), 
Greenpeace Lf.S.A.. The Envlfonmental Planmng Lobbv, and Hudson River Sloop 
Clearwater: !'Iovember 27, 1991. ' 

14, 	 State of Vermont ~up~~np~ Court and ,Public Servic~ Board: In re: Application of 
Twentv-Four Electnc UtIlItIes for a CertIficate of PublIc Good Authorizing Execution 
and Performance of a Firm Power and Energy Contract with Hvdro-Quebec and a 
Hvdro-Quebec Participation Agreement. andSpecificaliv Concerning Motions for a 
Remand to the Board for a New Trial: Affidavit October 15. 1991: Replv Affidavit 
October 28. 1991. ' 




