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PREFACE

Maine has been successful in developing cogeneration and small power production
facilities and encouraging utility investment in energy efficiency technologies. At the
same time, utility rates have been rising significantly. Policymakers in the state are
asking whether Maine’s historical energy policy should be changed or redirected.

To respond to this concern, the Mainewatch Institute undertook a unique study to provide
policymakers with key information needed to make informed choices with respect to the
state’s energy policies. In particular, the study examined a range of economic and
environmental consequences of the energy policies that have been made in the last ten

years.

The study was funded by the United States Department of Energy (DOE), the Energy
Foundation, and funds raised from a variety of private sources within the state.
Additional funding was provided by grants to the American Council for an Energy-
Efficient Economy from both the Energy Foundation and the Joyce Mertz-Gilmore
Foundation.

The study was uniquely suited to the mission of the Mainewatch Institute. Mainewatch
is an independent non-profit research and educational organization whose purpose is to
identify, monitor, and analyze long-term trends and issues that bear upon the
environment, the economy, and the people of northeast North America, with Maine as
its focus.

The study was conducted by a team of well-established research groups to carry out the
requisite analysis on behalf of Mainewatch. This Research Consortium included
Economic Research Associates, the American Council for an Energy-Efficient Economy,
and the Tellus Institute. The following document includes the analysis and evaluations
of the Research Consortium. It does not necessarily represent the views of Mainewatch,
the U.S. DOE, or any of the funders. All analysis contained in the report remains the
responsibility of the Research Consortium.

ENERGY CHOICES REVISITED PAGE i1



TABLE OF CONTENTS

Preface . . . . . . . e e e e e e e i
Table of Contents . . . . . . .. ittt ittt e e e e il
1.0 Prologue and Summary . . . . . . . ... ittt e e e e 1
1.1 Introduction . ... .. ... .0t i ittt et et 1

1.2 Project Background . . . ... ... ... .. .. .. i 2

1.3 Report Findings . . .. ... .. ... .. ... 3

2.0 Research Methodology . ... ... ... ... ... .. 8
2.1 Introduction . .. ... .. ... ... 8

2.2 Scopeof Work . ... ... . ... e 9

2.2.1 Scenarios . . ... e e e e e 9

2.2.2 Impact Analysis . ... ...... ..ttt 10

2.3 Research Design . .. ... ...t i ittt e e 10

2.3.1 Scenario Development . ..................... 11

2.3.2 Rate and Economic Impact Analysis . ............. 12

2.4 Peer Review and Advisory Group Comments . ............. 15

3.0 Industry Case Studi€s . ... ... ... ... ... 16
3.1 Introduction . ... ... .. ... .. ... 16

3.2 Background ... ... ... 17

3.2.1 Cogeneration and Independent Power Producers . . ... .. 19

3.2.2 Economic and Employment Related Impacts . ... ... .. 21

3.2.3 Environmental Impacts . . .................... 23

3.2.4 Implications For Further Study . .. .............. 25

33 Case Studies . . ... .. ... 26

3.3.1 Fairfield Energy Venture . . . .................. 26

3.3.2 Robbins Lumber Company . . ... ............... 36

3.3.3 The Boise Cascade Plant . . ................... 42

3.3.4 SESCO, Incorporated . . ..................... 51

3.4 ConClusions . . . . .. it e e e e 57

ENERGY CHOICES REVISITED PAGE ii



4.0 Energy & Economic Overview . . . ... .. ... .. 63

4.1 Introduction . .. ... .. ...ttt 63
4.2 Economic Profileof Maine . ........................ 64
4.2.1 PopulationandIncome ...................... 64
4.2.2 Employment Patterns . . ... .................. 66
4.2.3 Other Economic Indicators . . .................. 68
4.3 Electricity Use Patterns in Maine . . ................... 69
4.3.1 Electricity Consumption . .................... 69
4.3.2 Electricity Production . . ... .................. 71
4.3.3 Electricity Prices . . . ... ... oo i 73
5.0 Alternative SCENATIOS . . . . . ¢ o v v v v v ittt et e e e e 75
5.1 Introduction . . .. .. .. .. ...ttt 75
5.2 Methodology . . . ... ... 76
5.2.1 Research Design . . ........................ 77
5.2.2 Supportable Estimates . . . ... ................. 71
5.2.3 Production CoSts . . . . ... ..t 78
53 Key PUC Actions . . .. ... i ittt i e 78
5.3.1 Sears Island Permit Denied . .................. 78
5.3.2 Order to Sell Shares in Seabrook . .............. 78

5.3.3 Promotion of Power Purchases from Independent
Suppliers . . ... ... .. e e 79
5.3.4 Establishing Avoided Cost Rates . . .............. 80
5.3.5 Option for Levelized Contracts . . ............... 81
5.3.6 Promotion of Demand-Side Management Services . . . . . . 83
5.3.7 Rejection of Hydro-Quebec . ... ............... 83
5.4 Alternative Scenarios . . . . . . . . ...t 84
5.4.1 Actual Baseline Scenario . .................... 84
5.4.2 Alternative Scenarios . . . ... ... . ... ... 85
5.4.3 Cost of Replacement Energy . . . .. ... ........... 88
5.4.4 Derivation of Quantity and Cost Estimates . ... ... ... 88
5.5 Impactson Ratesand Bills . ... .................... 101
5.5.1 Scenario 1 Impacts . ...................... 102
5.5.2 Scenario 2 Impacts . . .. ... ... ... ... 106
5.5.3 Scenario 3Impacts . ........... ... .. ... .. 106
5.6 ConClusions . .. . ... ... 107
If Not QFs, Why Such a Sharp Rate Increase? . . ......... 109
6.0 Economic Impacts . .. .. ... ... ... ... 111
6.1 Introduction . ... ... .. ... ... 111
6.2 Evaluating Economic Competitiveness . .. .............. 112
6.3 Policy Impacts . . . ....... ... ... 117
6.3.1 Use of Input-Output Analysis . . ............... 117

ENERGY CHOICES REVISITED PAGE iii



6.3.2 Key Expenditure Data . .................... 123

6.3.3 Impacts of Maine’s Energy Policies . ............ 124

6.4 CONCIUSION . .. . .. .. ittt e 128

7.0 Environmental Impact . . . . ... ... ...t 129

7.1 Introduction .. ......... ..ttt 129

7.2 Methodology . . . . . . oo vttt it e 130

7.2.1 QF Emission Factors . ..................... 131

7.2.2 Power Plant Emission Factors . . . .. ............ 132

7.2.3 Emissions Calculations . .................... 133

7.3 Environmental Impacts . . . .......... ... . .. 134

7.3.1 EmisSiOns . . . . . ..ot i ittt e e 134

7.3.2 Valuing Emissions . .. ..................... 136

7.4 ConCluSIONS . . . . . . . ittt ittt e 138

8.0 CoONCIUSIONS . . & . v vt it e ettt et e e e e e e 139

8.1 NetBenefits ... .. .. ..., 139

8.2 Lessons Learned ... ......... ... 140

9.0 AppPendiCes . . . . . ittt e e e e e e 142

Appendix A. Project Advisory Group Members . ............. 143

Appendix B. Maine Historical Data . .................... 144
Appendix C. Maine Non-Utility Biomass Generators With Power

Purchase Agreements In 1992 . . ... ................ 153

Appendix D. Relevant PUC Dockets . . ... ................ 155

Appendix E. Estimating Influences on Revenue Increases . ... .. .. 158
Appendix F. Extended Shift-Share Analysis For Selected Sectors in

Maine - 1984 through 1992 . ... ... ... ... .. ....... 159

ENERGY CHOICES REVISITED PAGE iv



1.0 PROLOGUE AND SUMMARY

1.1 INTRODUCTION

In May 1992, the Maine Commission on Comprehensive Energy Planning reiterated a
series of targets for Maine’s energy future. Among the stated objectives was the need
to reduce the state’s level of dependence on petroleum fuels as well as to increase the
percentage of renewable energy sources, and to increase statewide energy efficiency.
Also ir}cluded in Maine’s energy objectives was the need to stabilize long-term energy
prices.

In an era of lagging per capita incomes, the
price of all consumer goods is becoming
more of a concern for policy makers and the
public alike. For that reason, a growing
number of Mainers are now questioning the
growth of renewable energy and energy
efficiency programs within the electric
utility supply mix. While they have tended
to generate positive economic and
environmental benefits, critics also point to these same programs as the causes of
conservation "rate-shock," or higher short-term prices for electricity.

The issue of program rate-shock is not limited to the state of Maine alone. In
Connecticut, for example, the Department of Public Utility Control expressed concern
about short-term price increases from utility conservation programs. As a result, the
Department ordered cuts in demand-side management programs as a means to strike "an
appropriate balance" between short-term concerns over the state’s economy and long-term

1. See, Final Report of the Commission on Comprehensive Energy Planning, prepared on behalf of the
Commission by the Economics and Energy Policy Division of the Maine State Planning Office, Augusta,
ME, May 1992, page 1.
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energy planning needs.? The Maine PUC recently rejected Bangor-Hydro Electric’s
"Payload" demand-side management program citing an adverse (i.e., upward) impact on
utility rates. The concern was that even modestly higher consumer rate impacts may not
be appropriate in a depressed regional economy.>

1.2 PROJECT BACKGROUND

Maine law has established a number of energy priorities with respect to electric utilities.
In many ways, policies such as the State’s "Small Power Production Facilities Act"
(MRSA 33, §3302) and the "Maine Energy
Policy Act" (MRSA 35-A §3191) have lifted
Maine into a national leadership role in the
development of conservation and renewable
energy resources.* That leadership role,
however, comes at a price.

While renewable energy resources — largely biomass cogeneration facilities and
conservation technologies — have met most of the new demand of electricity since 1980,
a slowing economy has left "some Maine electric utilities . . . with an over-supply of
capacity and energy."> Some have indicated that this circumstance may be partly
responsible for the substantial increases in electric rates in the 1990s. Others believe
that, plain and simple, the "higher prices of the newly purchased power and the costs of
demand side management (DSM) programs forced [utility] rates up."®

To better understand the dynamic tension between the economic benefits which flow from
a new energy investment strategy and the price impact which appears to have followed
that investment, the Mainewatch Institute sought an independent review of the costs and
benefits of existing energy policies. More specifically, the Mainewatch Board undertook

2. "Wary of the Economy, Connecticut Orders New Cuts in DSM Programs,” Demand-Side Report,
McGraw-Hill, New York, NY, November 26, 1992, page 3.

3. "Bangor Hydro's 'Payload’ Bid Program Rejected in Split Decision by Maine PUC," Demand-Side
Report, McGraw-Hill, New York, NY, October 14, 1993, page 1.

4. Report of the Commission on Comprehensive Planning, op. cit., page 7.

5. "Request for Proposals (RFP)," Energy Choices Revisited Project, Mainewatch, Hallowell, Maine,
January 20, 1993, page 1.

6. "Next step on energy,” a letter to the Editor by Robert R. Wagner, Chairman, Advisory Board, Maine
Energy Coalition, to the Maine Times, May 21, 1993, page 10.
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a study "designed to identify the economic and envi7ronmental tradeoffs which have

resulted from Maine’s electric policies of the 1980s.

Responding to this initiative, a Research
Consortium, led by a Virginia-based
independent consulting firm, proposed a
research methodology to provide this
assessment on behalf of the Mainewatch
Institute.®  The details of the research
methodology are described more fully in
Chapter 2 of this report.

1.3 REPORT FINDINGS

Maine’s current electricity prices are higher than the U.S. as a whole — 9.05 cents per
kilowatt-hour (kWh) in 1992 compared to the national average of only 6.84 cents per
kWh.® However, when measured in constant 1987 dollars, Maine’s electricity rates fell
slightly from 7.76 cents per kWh in 1980 to 7.49 cents in 1992 (a 3 percent drop in that
period). At the same time, however, per capita consumption for all uses of electricity
rose by 28 percent, from 7,256 kWh in 1980 to 9,287 kWh in 1992.

The higher electricity consumption meant that the per capita expenditures for electricity
(measured in constant 1987 dollars) rose from $563 in 1980 to $695 in 1992. This is a
23 percent increase in average electricity expenditures which closely follows on the heels

7. See the January 20, 1993 memo accompanying the Request for Proposals which initiated the
Mainewatch Project "Energy Choices Rewvisited.”

8. The Research Consortium consists of Economic Research Associates, an independent consulting firm
with offices in Alexandria, VA and Eugene, OR; the Tellus Institute, a research and consulting firm based
in Boston, MA; and the American Council for an Energy-Efficient Economy, a non-profit research
organization in Washington, DC. The principal investigator for the project is Skip Laitner, an economist
and principal in the firm of Economic Research Associates. Since the inception of the project, however,
Mr. Laitner has accepted a position as a Senior Associate for ACE3. For more information on this project
analysis, or on the research team as a whole, contact Mr. Laitner at the ACE? offices, (202) 429-8873.

9. Statistical Yearbook of the Electric Utility Industry 1992 (Washington, DC: Edison Electric Institute,
October 1993, Number 60), page 75.
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of a 31 percent increase in per capita income that rose from $11,457 in 1980 to $14,976
in 1992.10

Per capita electricity expenditures in Maine rose at a faster rate from 1980 to 1992 than
for the U.S. as a whole. While the per capita electric bill in Maine rose 23 percent
during that period, it increased only 1.5 percent in the U.S. This increased per capita
expenditure in the state appears to be fueled by slightly larger increases in personal
income. In fact, as we shall see later in this study, it appears as if there is a strong
correlation between the increase in personal income and Maine’s electricity use.

In the decade of the 1980s the Maine economy grew stronger relative to that of the
United States. In 1980, for instance, per capita incomes in Maine were only 83 percent
of the national average. By 1990 that figure rose to 90 percent of the U.S. average. In
response to the strengthened per capita income, Maine’s homes, schools and businesses
played a bit of "catch-up" in their use of electricity.

e o T e W ot The greater demand for ClectrlCIty usage

drove per capita expenditures for
electricity to a record level compared to
the nation as a whole — despite the
modest overall decline in real electricity
prices since 1980. Moreover, Maine has
R smaller per caplta income as noted

earlier, earning only $14,976 per resident
(measured in constant 1987 dollars) compared to the average U.S. income level of
$16,637 per person. As a result, the state now spends more for electricity as a percent
of personal income than does the U.S. as a whole. Electricity expenditures claim about
4.6 percent of personal income for the state, compared to only 3.7 percent for the United
States.

State per capita income peaked in 1989. From 1989 through 1992, however, income
levels fell by about 0.8 percent.!! The decline in income coincides with a 16 percent

10. The sources for these data include the State Energy Price and Expenditure Report 1991, Energy
Information Administration, U.S. Department of Energy, DOE/EIA-0376(90) Washington, DC, September
1993, Table 13; and state personal income data from the U.S. Bureau of Economic Analysis (Washington,
DC: U.S. Department of Commerce, 1993), with data in an electronic file format. Similar trends are
shown for the years 1980 through 1989 in the Final Report of the Commission on Comprehensive Energy
Planning, previously cited. See tables 2, 6 and 10 in that report, for example.

11. See, U.S. Department of Commerce data files on state personal income for 1989-1992, downloaded
from the Economic Bulletin Board System (BBS) maintained by the Bureau of Economic Analysis. For
more information, contact Paul Christy, BBS Manager, at (202) 482-1986.
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increase in the real price of electricity in the same three-year period. These two things
added together — especially the sharp drop in income levels — suggest that the
electricity prices have taken on more importance for Mainers than might otherwise be
expected.

As an example, in 1984 it was thought that statewide sales of electricity would grow at
an annual rate of 2.9 percent annually through the year 2000.!? Plans for future power
plant expansion were geared to this level of growth.

In fact, actual sales from 1984 through 1990 grew 3.0 percent annually. With the onset
of the economic depression in 1989,
electricity sales fell one percent annually
in the period 1990 to 1992. The average
growth rate in the period 1984 through
1992 was, therefore, only 2.0 percent
rather than the 2.9 percent as originally
forecasted. In effCCt, the lower growth e SR
rate stranded a significant amount of

utility investment which tended to increase the overall cost of electric generation.

At the same time, the 1984 price from new power plants was forecast to be in excess of
9.00 cents per kWh.!> Looking from the perspective of forecasts prepared in 1984,
this made a large number of alternative energy strategies appear economically attractive.
But a combination of oil prices that were dramatically lower than expected, a change in
the mix of power plants actually brought on-line, and a lower than expected growth in
electricity sales brought the price of new power plants down to a range that was closer
to 6-8 cents per kilowatt-hour.4

How much has the change in economic circumstance affected Maine’s overall price of
electricity? Materials prepared by Central Maine Power Company have suggested that
the state’s energy policies are responsible for about two-thirds of the rate increases since

12. See, for example, Central Maine Power Company's Power Supply Issues and Options, February 1987,
Section II entitled "Demand for Electricity.”

13. See, for example, Table III on levelized long-term rates, found in the Decision and Order of the
Maine Public Utilities Commission, Docket No. 82-174, January 9, 1984, page 63.

14. Energy Resource Planning Issues and Options, a public discussion document published by Central
Maine Power Company, August 24, 1990, page 40. See also the discussion on costs of new plants in
chapter 5.
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1988.15 On the other hand, an analysis by a Maine engineering consultant suggests that
it is more appropriate to compare today’s prices with those thar would have existed had
CMP continued its business-as-usual policies of the early 1980s. In that case, the
analysis suggests that ratepayers would have ended up by paying five million dollars
more than the current level of expenditures.

The period from 1987 to 1992 is the critical stretch in the development of renewable
energy and energy efficiency technologies in Maine. To test the economic impacts of
this development, the Research Consortium identified three different scenarios of how
Maine’s electric generating capacity might have otherwise evolved in the absence of the
state’s current energy policies. The costs of these three scenarios were then compared
to the actual costs paid by Maine ratepayers in that period.

Based upon an analysis of these three alternative scenarios, it appears that Maine’s
overall electricity prices are 4-12 percent higher than they might otherwise be as a result
of the state’s energy policies.!” At the same time, electricity rates rose by almost 36
percent in that same period. This suggests that the higher rates are more attributable to
Maine’s current economic conditions and other decisions regarding energy supply than
to the over-investment in conservation and renewable energy technologies per se. This
is all the more so since the full benefits of the energy investments will begin to
materialize in the period 1994 through 1998.

Yet, there is good news in all of this for
the Maine economy. The policies begun
in the 1980s have spawned a new energy
services industry, one that is anchored by
energy efficiency and renewable energy
technologies. This new industry directly
and indirectly supports about 6,000 jobs
in the state.  Despite the economic
downturn since 1989, the state has actually gained a net of about 1,800 to 3,300 jobs
from the emerging energy services industry — even when the higher electricity prices
are included in the job impact analysis. As discussed in chapter 6 of the report, this is

15. Central Maine Power Company, Table entitled, "Components of Revenue Changes Implemented from
January 1988 through July 1993 Considering Estimated Impact of DSM Related Lost Revenues and Fuel
Cost Savings,” provided by Public Advocate Stephen Ward, November 15, 1993.

16. See "Comparison of the Cost of QF purchases with the Capacity Expansion Plan Recommended by
Central Maine Power Company,” an analysis by Richard Darling for the period 1982 through 1992.

17. For a more complete discussion on this point, see chapter 5 of this report.
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the equivalent to the jobs supported by the relocation to Maine of 14-26 small
manufacturing plants.

The net economic benefit shows perhaps more strongly when measured in terms of the
Gross State Product (GSP). Current energy policies appear to have increased Maine’s
GSP by $120 to $220 million in 1992 compared to strategies that might have otherwise
been pursued by the state’s utilities. On the other hand, without Maine’s apparently
successful energy policies, the overall economic activity of the state would have been
weaker than is now the case.

Maine’s current energy policies have also
produced significant environmental
benefits, lowering air emissions between
2-6 million tons annually. In economic
terms, the current path of electricity
production and consumption has reduced
air pollution costs by $57 to $202 million
annually.!® The biggest gain is the significantly reduced carbon dioxide emissions.
Adding the economic benefits and subtracting the environmental costs of the alternative
scenarios reviewed in this study indicates that Maine’s energy policy has produced a net
benefit of $209 to $424 million in 1992.1°

Perhaps even better news for Maine is that even a modest economic rebound will
strengthen the benefits of current energy policies. Projections by Central Maine Power
and the U.S. Department of Energy, for example, indicate that growth in economic
activity and real personal income will lead to an increase of electricity sales through 1995
and beyond.?®

As this materializes, Maine will be well-positioned to provide the new supplies of needed
electricity — at less cost than might otherwise be the case. These changes will tend to
reduce the cost of providing electricity, strengthen the state’s employment base, and
improve environmental quality when compared to current levels.

18. There is a wide range of values associated with the reduction of air emissions. The total impacts
identified in this study are generally based upon 1992 values published by the Massachusetts Department
of Public Utilities. For more discussion on this point, see chapter 7.

19. See the discussion on this point in chapter 8.
20. See, for example, 1993 KWh Forecast Update, Economic & Load Forecasting Department, Central

Maine Power Company, February 1993. See also, Short-Term Energy Outlook, Energy Information
Administration, Washington, DC, Fourth Quarter, 1993.
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2.0 RESEARCH METHODOLOGY

2.1 INTRODUCTION

As a result of a competitive bidding process, the Mainewatch Institute awarded a contract
to a team of three well-established research groups to carry out the analysis on its behalf.
The lead organization for the Research Consortium was Economic Research Associates,
a consulting firm based in Alexandria, VA. The research team also included the Tellus
Institute (a second consulting firm based in Boston, MA), and the American Council for
an Energy-Efficient Economy (ACE’), a non-profit research organization based in
Washington, DC. The principal investigator of the team was Skip Laitner, formerly a
principal in Economic Research Associates and now a Senior Associate with ACE?,

The Mainewatch Institute established both a Peer Review Panel, consisting of
knowledgeable experts disinterested in the outcome of the study, and a Project Advisory
Group (PAG), including key decision makers and stakeholders who would likely be
affected by the outcome of the analysis.

The Peer Review Panel was generally asked to ensure an appropriate research design,
and to check the results of the analysis for critical errors. The PAG members, on the
other hand, provided useful insights about data and information that were eventually
tapped for use in the study. Both the peer reviewers and the PAG members provided a
reality check by reviewing the initial findings of the research team. In short, the purpose
was to obtain early input to ensure a balanced and credible research effort. This chapter
details the results of the research design effort.

The membership of the Project Advisory Group is referenced in Appendix A. The listing
of the PAG membership does not imply either a consensus or an endorsement of the
analysis. Instead, it is provided to document the research process of the project.
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2.2 SCOPE OF WORK

Work on the project was guided generally by the Research Consortium’s proposal,
incorporated by reference into the research methodology.?! In carrying out the
identified tasks, the Research Consortium relied only on those economic and
environmental analytical tools that provide the Mainewatch Board with a professionally
credible and objective work product.

There were two critical elements in developing the research and analytical methodologies.
The first was the development of three energy scenarios which could be used to evaluate
the actual development of Maine’s energy policies for their economic, rate and
environmental impacts. The second was the development of the analytical techniques to
fairly evaluate the positive and the negative impacts of each scenario. These are
described below:

2.2.1 Scenarios

Initially, only one alternative scenario was to be developed for comparison to the
historical data. However, after extensive exploration, discussion and input from
members of the PAG, it was concluded that the history was too complex and uncertain
for one alternative scenario to suffice.

Instead, three scenarios, each representing a plausible interpretation of what might have
taken place under different PUC mandates, were created. While it is likely that none of
the alternative scenarios would have happened exactly as laid out in this study, they
represent a reasonable interpretation of different investment patterns that might have been
followed. In effect, the three alternative scenarios represent a range of impacts that
might have occurred under different policy choices.

The first alternative scenario traced the energy consumption and production patterns that
likely would have occurred had non-utility generators (NUGs) provided only half of their
historical level of power. The energy savings programs operated by utilities, referred
to as Demand-Side Management (DSM) programs, were dropped entirely from the
analysis. The alternatives to NUGs and DSM programs were assumed to have been
largely an on-going investment in the Seabrook nuclear plant and the proposed Sears
Island coal-fired unit. It was also assumed that there would be some development of oil-
fired units and additional hydropower.

21. For more information on the proposal, or about the analysis itself, contact Skip Laitner, American
Council for an Energy-Efficient Economy, (202) 429-8873.
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The second alternative is similar to the first, except that the replacement power was to
come from a combination of Seabrook and Canadian purchased power. The third
scenario assumed no NUG capacity with replacement power provided by Seabrook, Sears
Island and Canadian purchases. Although some investments in alternative generation
facilities occurred in the early 1980s, the critical period in their development began in
1987. For that reason, the time period for these three scenarios was the period 1988
through 1992.

2.2.2 Impact Analysis
Each of the scenarios was evaluated from three analytical perspectives. These were:

1) Economic Impact: This analysis evaluated each scenario for its impact on the cost
of providing energy services to Maine’s consumers and businesses (chapter 5).
It also examined the direct and indirect costs and benefits of each scenario. The
latter category of economic impact includes the competitive advantages lost or
gained from each scenario and the effect of each scenario on statewide job and
income creation (chapter 6).

2) Environmental Impact: This part of the evaluation process included an inventory
of statewide impacts upon air emissions, including carbon dioxide, nitrogen
oxide, sulfur-dioxide and particulate matter (chapter 7). The intent was not to
complete original research within these areas but to evaluate the three scenarios
using established and credible research as a guide in assessing the magnitude of
the environmental impacts — whether positive or negative.

3) Micro Impact: While the economic and environmental assessments are based on
the three alternative scenarios, this analysis focused on impacts from specific
projects or enterprises (chapter 3). This analysis resulted in four case studies that
developed under the state’s energy policies. One project, a stand-alone
cogeneration unit, was assessed for its economic benefits (or costs) within a rural
community. Two case studies reviewed the economic competitiveness of a major
industry or manufacturing plant as a result of the state’s policies, while a fourth
examined the emergence of a new business enterprise in Maine — energy service
companies.

2.3 RESEARCH DESIGN

With specific impacts identified for review, a framework for the analysis was established
to facilitate the impact evaluation. The more detailed steps creating this framework are
described next.
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2.3.1 Scenario Development

As noted above, the project compared three alternative scenarios to the historical or
"actual" scenario which consisted of Maine’s pattern of energy production and
consumption from 1988 through 1992. The "alternative" scenarios were based on
hypotheses as to what patterns of development might have occurred had either the Maine
Legislature or Maine Public Utility Commission (PUC) not encouraged the efficient use
of electricity through demand-side management programs and the production of
electricity by non-utility generators, or what have become known as qualifying facilities

(QFs).

Defining the differences among the scenarios required that we first document the
principal policies of the legislature and PUC (as an extension of the legislative policy)
which differed from other states. These differences were reflected in state legislation
such as the Small Power Production Facilities Act (SPPFA), and in the decisions and
orders issued by the PUC in several types of cases. Appendix F highlights those key
PUC dockets.

Once the critical PUC policies had been defined, the next step was to examine proposals
by the electric utilities concerning the supply plans which were changed due to PUC
actions. These plans were reflected in testimony presented before the PUC, in annual
resource plans, and in other company planning documents.

Decisions during 1978 through the present necessarily have impacted on each other
sequentially. As was pointed out during an initial meeting of the Project Advisory Group
(PAG) on May 21, this substantially complicated the choice of which alternative
scenarios to develop. If a decision made in, say, 1980, were to be changed, then the
relevant alternatives in all future years would be different. Thus, the actual documents
and discussion which took place in, for example, 1983 would not reflect the new
circumstances created by the 1980 decision.

For this reason, it was not possible to construct an alternative scenario based on purely
"objective” reconstruction of historical evidence. Based on a careful reading of utility
documents throughout the entire time period, the Research Consortium made a reasoned
judgment as to what choices the utilities would have made in the absence of the PUC’s
innovative policies. The intent was not to "backcast" the precise scenario that likely
would have developed in a different regulatory environment. Rather, the purpose was
to identify a reasonable pattern of alternative development scenarios to help Mainers
better understand the costs and benefits of current energy policy.

Our procedure in each alternative scenario was first, to remove those sources of
electricity supply and DSM spending which would likely not have taken place had the
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PUC engaged in more traditional regulatory practices. Estimates were made of the
number of kilowatts (kW) and kilowatt-hours (kWh) per year which would be added to
the utility’s demand and subtracted from non-utility suppliers as a result. Combining
these two changes yielded an annual shortfall in meeting expected electricity needs. This
shortfall would need to be provided by other, more conventional sources of supply.

The definition of the shortfall was not according to actual sales and peak demand in a
given year, but rather in relation to the projections for future electricity use that the
utilities were relying on to make planning decisions. Since construction of new plants
and/or contracts for outside supplies are normally made years in advance, they must be
based on forecasted needs. Decisions to engage in construction or to sign contracts can
later be changed, to differing degrees in a given circumstance, but become more fixed
as time goes on.

We attempted to replicate a simplified version of the utilities’ planning processes.
Additional sources of supply were added to the planned mix, according to the utilities’
expressed preferences at the time. These were added until the forecasted load
requirements were met. If the indivisibility of scale of particular generating plants
required that a degree of "excess capacity” exist for some period of time, this was
included. A more detailed review of the resources used is provided in chapter 5.

2.3.2 Rate and Economic Impact Analysis

The rate and economic impact analysis consisted of two separate analyses. The first was
an evaluation of the bill and rate impacts of each scenario. The second was a review of
the indirect costs and benefits which resulted from each scenario. Among the items
reviewed in the second category was the jobs and income and the competitive advantages
gained or lost.

2.3.2.1 Rate and Bill Impact Analysis

This analysis was performed on an incremental basis for the years 1988 through 1992.
This was the period of the largest growth in both NUG capacity and DSM programs.
We determined what supply options would have been affected by the PUC rulings of the
time period we considered, and we decided how the utilities would have chosen to meet
demand in the absence of those decisions.

Given an alternative scenario of how the Maine utilities would have met the demand for
power, we determined what impact the alternative scenario would have had on company
revenues and total sales. From that information, we then calculated the effect that the
alternative scenario would have had on electric rates in Maine. The resulting stream of
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rate values were then compared to the actual historic rate data in order to determine the
difference between what did happen over the past 4 years (1988-92) versus what might
have occurred without the PUC orders.

In the alternative scenarios, the items displaced were the DSM programs (in all three
alternative scenarios) and all or part of the NUG capacity (depending upon the specific
scenario). The resource options that replaced DSM and NUG purchases were different
combinations of building new hydroelectric and fossil fuel power plants and signing long-
term contracts for Canadian purchased power. It also includes a reversal of the decision
to withdraw from partial ownership in the Seabrook I nuclear power plant.

In order to complete the analysis, we first obtained information on the costs and impacts
of DSM and NUG power. For the hypothetical new power plants, we forecasted such
data as the installed capacity, un-depreciated capital cost, fuel cost, operating and
maintenance costs, and capital addition expenditures over time of each such plant. For
contracted power, we estimated the availability and prices of such power on the open
market. These forecasts were based on the estimates made by Maine’s electric utilities
at the time, on changes in industry and economic circumstances since then, and on
relevant experience of other utilities.

We then estimated the impact that both the resource options that were removed and those
that replaced them would have on electric rates in Maine. Due to time and budget
limitations, these calculations were not done to the level of precision expected in formal
regulatory proceedings. For example, we did not attempt to run dispatch models to
minimize costs by time of day, nor did we complete detailed computations of peaking
power costs by hour, day, or season.

2.3.2.2 Economic Impact Analysis

With the rate and bill impact analysis completed, the next step was to evaluate the
scenario impacts for their larger economic benefits and costs. There were two separate
analytical tools that were used for this purpose. The first was extended shift-share
analysis which permits an evaluation how well Maine’s individual economic sectors grew
compared to both the New England Region and the U.S. as a whole. The second was
the IMPLAN input-output modeling data available for the State of Maine.

Extended shift-share analysis used Maine employment data from the Bureau of Economic
Analysis of the U.S. Department of Commerce. It allowed a comparison of the evolution
of individual economic sectors within Maine to those same sectors in both the New
England Regional and the U.S. economies. It revealed how each of the sectors had
grown with respect to other sectors in the State and the New England Region, and it
showed how each sector in Maine has grown with respect to that same sector elsewhere
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in the country. The result of this analytical technique was strong anecdotal evidence of
how Maine’s economy evolved as a result of national growth, structural change or some
unique competitive position that evolved from the energy policies under review.

Input-output (I-O) analysis offers insights into whether a state’s economy has become
more self-sufficient and diverse over a period of time. It is a tool which can evaluate
the multiplier effects of the investments triggered by Maine’s current energy policies.
Thus, using I-O analysis allowed us to make a reasonable determination about the total
employment and income benefits of each alternative scenario.

To complete this larger economic analysis, we used the Maine datasets from the IMPLAN
model. Complete state, regional and national data are available for the years 1977,
1982, 1985 and 1990.%2

All of these analytical techniques were supported by interviews with knowledgeable
policy-makers and stakeholders as well as a review of other relevant reports and studies.
This provided a reality check with respect to the results of the analysis. Whenever
possible, the findings of each analytical tool were shared with individuals knowledgeable
about those techniques.

2.3.2.3 Environmental Impact Analysis

The environmental analysis was also done on an incremental basis, with only the resource
options affected by the change from the actual to the alternative scenario included in the
calculation.  Therefore, we estimated the emissions from the NUG facilities,
environmental impacts from DSM implementation, and from hypothetical new power
plants, and from contracted power supplies, including Seabrook.

While there are a variety of environmental impacts, budget constraints limited our
analysis to the impact from air emissions. For electric power plants, air emissions from
fossil-fuel plants were examined on the basis of the type of plant, fuel source, and
pollution-control equipment utilized. For NUG capacity we utilized data concerning the
fuel sources and pollution-control devices employed by each facility (or at least for a
sampling of the larger ones). The end result was an estimate for each scenario of the
total emissions of carbon dioxide, nitrogen oxides, sulfur-dioxide and particulate matter
(in tons).

22. IMPLAN is short for IMpact Analysis for PLANning. It was originally a main-frame model developed
by the U.S. Forest Service. The current microcomputer model is available from the Minnesota IMPLAN
Group, St. Paul, MN.
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2.3.2.4 Micro Impact Analysis

The analysis to this point produced a largely macroeconomic review of the state’s energy
policies. To determine other economic advantages or disadvantages that might otherwise
have been overlooked, a final step in the research was to briefly examine the
development of the alternative energy industry. This was done through the four case
studies previously noted. The information generally reviewed the size of the industry in
terms of its total sales, production (kWh), and the number of employees, as well as
specific contributions it has made to the economic position of the state or region.

The project-level review included sufficient economic detail to better understand how
individual projects contribute (or detract) from the well-being of its host community and
the alternative industry at large.

2.4 PEER REVIEW AND ADVISORY GROUP COMMENTS

The initial research was circulated to a variety of peer review panelists, project advisory
group members and other knowledgeable individuals within the state. The intent was to
actively solicit feedback and suggestions on how the full project can deliver a credible
document — one that provides policy-makers with critical insights that will help them
decide how best to modify existing energy policies, if at all.

With the research design established, the research team actively sought the views and
input of the Project Advisory Group in two separate meetings. The first was held in
May and the second in September 1993. These meetings were supplemented by a
substantial number of telephone interviews and conference calls.

As the initial scenario data began to emerge, the PAG members were provided with
details assumptions and results to ensure the accuracy of the assumptions and data.
Indeed, each of the three major utilities in the state provided detailed written comments
on the early scenario analysis in November 1993. Based upon those written comments,
a number of adjustments were made to the scenarios.

A full working draft report was completed in December 1993 and circulated to both the
Mainewatch board members and to the Peer Review Panel.”> Final comments were
received in later January 1994 with a final report issued in February.

23. The list of peer reviewers can be obtained by contacting either Mainewatch or the American Council
for an Energy-Efficient Economy.
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3.0 INDUSTRY CASE STUDIES

3.1 INTRODUCTION

In Maine, growing environmental concerns and the oil price shocks of the 1970s and
1980s spawned a new generation of energy management and energy supply strategies.
A direct outgrowth of these strategies was the emergence of an important new business
enterprise that was virtually nonexistent prior {0 ——————— —————————
the 1980s — an energy management service
industry anchored by energy efficiency specialists
and a greatly expanded biomass industry that
provides electricity to the state’s power grid.?*
This new enterprise now sustains an estimated
6,000 jobs directly and indirectly for Mainers. It also provides local and state tax
revenues and an important market for previously underutilized forest products.

The accelerated growth of the industry can better be understood by examining Central
Maine Power Company’s (CMP) electric generation mix and how it has changed since
1982. In 1982 only five percent of CMP’s total electricity (measured in kilowatt-hours)
was derived from non-utility generators (NUGs). As of 1992 that figure had grown to
38 percent of CMP’s total kWh sales.> The largest fraction of non-utility generation,
about 70 percent, is provided by a variety of biomass facilities which convert wood and
wood wastes into electricity.

Indigenous resources such as forest products and biomass wastes have played an
important role in much of Maine’s historical economic growth, and in its recent energy
policies. However, the benefits of developing these renewable energy resources —

24. Technically, biomass refers to organic matter. This includes forest residues, animal waste, agricultural
crops and waste, food processing waste as well as wood and wood wastes, among others. For the purposes
of this report, biomass refers specifically to wood and wood wastes.

25. See, "Non-Consolidated Statistical Review,” CMP Annual Report 1992, Central Maine Power
Company, August, ME, pages 42-43.

ENERGY CHOICES REVISITED PAGE 16



whether for protecting the environment and improving industry competitiveness, or for
advancing statewide economic growth and reducing Maine’s dependence on foreign oil
— have yet to be fully evaluated. This chapter attempts to provide a context for
understanding the significance of this new industry by providing case studies for four
different enterprises. Three of these businesses convert a variety of biomass materials
into electricity while the last is an energy service company that helps CMP customers
save electricity through the installation of energy-efficient technologies.

3.2 BACKGROUND

Beginning with the creation of the Department of Energy (DOE) in 1977, the Carter
Administration’s energy program goals — conservation, energy efficiency and reducing
our country’s dependence on foreign oil — emerged in the National Energy Policy Act
of 1978.26 A key piece of this first national energy policy, the Public Utility
Regulatory Policy Act of 1978 (PURPA),?’ gave rise to many opportunities for
development of renewable energy resources.

Acknowledging these national goals and attempting to accommodate the state’s economic
growth during the early and mid 1980s (which spurred significant increases in electrical
demand and the need for new generating capacity), Maine developed its own set of
energy policies to complement the national legislation. These policies have since
established energy conservation, economic efficiency and utilization of renewable
resources as high priorities. They helped establish the link between the state’s economic
well-being and an energy supply that includes a diverse mix of energy efficiency and
renewable energy resources.?®

26. The National Energy Policy Act of 1978 was made up of five separate pieces of legislation including:
the Public Utility Regulatory Policy Act of 1978; the Energy Tax Act of 1978; the National Energy
Conservation Policy Act; the Powerplant and Industrial Fuel Use Act; and the Natural Gas Policy Act of
1978.

27. The act, 16 U.S.C. 2601 et seq., administered through the Federal Energy Regulatory Commission
(FERC), encouraged the development of cogeneration and small power plants utilizing renewable resources.
More specifically, the act exempted those facilities (meeting state and federal guidelines) from regulation
as utilities. In addition, regulated utilities were required to allow the "qualifying facilities” to participate
in a competitive bidding process for purchased power contracts.

28. This is evident in the 1983 Maine Comprehensive Energy Resources Plan and the 1987 Energy
Resource Plan which identified reliable, adequate and low cost energy supplies and economic well-being
of Maine residents as state energy goals. Similarly, the Small Power Production Facilities Act encouraged
the development of energy systems using renewable resources; and the Maine Energy Policy Act, gave
preference first to conservation and demand-side management and then power purchased from qualifying
facilities, to meet the state’s existing and future energy needs. For more detail on these policies see the
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Building upon the PURPA legislation, Maine’s energy policies have encouraged the
development of cogeneration and small power plants at a pace that greatly exceeds both
the New England and the U.S. rates of development. As Figure 3-1 shows, five states
provide more than 10 percent of their total generating capacity from renewable resources.
Maine heads up that list deriving an estimated 36 percent of its power generation needs
from renewable resources, mostly biomass facilities.?’ At the same time, these new
facilities have greatly reduced the State’s dependence on "outside" energy sources such
as petroleum and Canadian purchased power.

Leading States in Development of
Renewable Electric Capacity

-

Mailne

—y |
oo

California

Ol% 1(;% 2:3% Sor% 40%

Percent of Electric Capacity
Source: NARUC Report on Renewablies

New Hampshire

Figure 3-1

As early as 1982 Maine’s utilities entered into contracts with two large pulp and paper
mills and one small lumber mill to purchase just over 150 megawatts (MW) of generating
capacity. At the time, this "purchased capacity” represented only 10 percent of the on-
line capacity of Central Maine Power Company, the state’s largest utility. Although
uncertainty persisted regarding the ability of NUGs to compete with other supply sources,
biomass facilities (classified as either cogeneration or independent power producers)
found that they could compete with traditional energy costs. Projected rises in oil prices,

respective plans and acts or the discussion in the Final Report of the Commission on Comprehensive Energy
Planning, Economics and Energy Policy Division of the Maine State Planning Office, May 1992.

29. These figures exclude utility hydro. See, Jan Hamrin and Nancy Rader, Investing in the Future: A
Regulator’s Guide to Renewables (Washington, DC: The National Association of Regulatory Utility
Commussioners, 1993), page 44.
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the existence of high projected utility avoided costs and the need for more supply, helped
expand this industry.

During the next eight years (1982-1990) the total utility contracts for purchased power
from NUGs increased to nearly 700 megawatts (MW) of electric generating capacity.
Biomass facilities alone provided about 500 MW of this power supply, including
electricity from 13 cogeneration (lumber and pulp and paper mills) and 9 independent
power producers. Most of these began selling power after 1987.

The lapsed agreement between CMP and Hydro-Quebec to wheel surplus power from
Canada to Maine offers an important example of how the existence of biomass facilities
have changed the way utilities generate and sell power in the state. In the mid-1980s
CMP proposed to build a large transmission line that would have provided the utility with
up to 900 MW of capacity. However, the large number of cost-competitive domestic
energy supply proposals received by CMP helped to offset the need for the proposed
Hydro Quebec purchase.

Critical to the final decision to drop the Hydro Quebec plans was a power purchase
contract that CMP entered into with Boise Cascade. The forest products company
proposed to upgrade the biomass power plant operations at its site in Rumford, Maine.
The successful implementation of this project provided evidence that biomass facilities
were a reliable source of electricity. The agreement had the added benefit of reducing
the amount of oil consumed at the mill and lowering air emissions.3°

3.2.1 COGENERATION AND INDEPENDENT POWER PRODUCERS

Prior to 1982 the state’s utilities considered the biomass resources to be either non-
existent or too expensive to develop. For example, a 1980 study completed for CMP
stated that "the potential for cogeneration is either too small, too costly, or too
geographically diffuse to justify significant cogeneration applications."3! A second

30. The agreement between Boise Cascade and CMP set the purchase price for electricity below the level
offered by Hydro Quebec. As a result, CMP was able to acquire a new power supply that tended to
decrease the overall cost of electricity. For more detail on the analysis of the proposed Hydro Quebec
power purchase see both the Final Report of the State Planning Office on the Proposed Hydro-Quebec
Power Purchase, Maine State Planning Office, Apnl 1988; and the Preliminary Report On The Effects Of
The Proposed Purchase of Power From Hydro Quebec, Maine State Planning Office, May 19, 1987.

31. See, Sears Island Plant Cogeneration/District Heating Study, completed by Charles T. Main, Inc. for
Central Main Power Company, August 1980, page 2-1. Interestingly, the Main study estimated the overall
cogeneration potential to be only 40 MW, or about eight percent of the present level of biomass facilities
now on-line in the state.
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study done for Maine Public Service determined that a wood-fired power plant would
cost nearly three times the anticipated cost of the Seabrook nuclear power plant.3? By
1987, however, these views had begun to turn around. In a small publication entitled,
Cogeneration and Small Power Production,
CMP wrote that "In general, the industry is
maturing and becoming more commercialized
and stabilized, and has established itself as a
competitive alternative, for the foreseeable
future, to central station operation. "3

o e L s ]
Contrary to the early studies, the
opportunities for cogeneration are abundant and decidedly not new to Maine’s industries.
The most notable users have been the pulp and paper mills, saw mills, furniture
manufacturers and other industrial operators. Many of these facilities have traditionally
utilized biomass fuels in the form of wood chips, slash, bark, and mill residues to
produce process heat or steam. The fuels have been used either alone or in conjunction

with other fuels such as coal or oil.

In conventional boiler designs, the excess heat within industrial facilities is simply vented
into the atmosphere. By incorporating turbine generators into the industrial process, the
excess heat can be converted into useable and marketable electricity; hence the term
"cogeneration.”" Thus, the cogeneration process encourages more efficient use of
biomass resources within the facilities. It also helps create new markets for previously
unusable forest products or industry wastes.

It is difficult to estimate the number of facilities that are cogenerating and producing
electricity since many produce the electricity for in-house use only.>* There are
currently nine cogeneration facilities which are under contract to supply electricity to

32. Economic Analysis of Supply Alternatives, completed by Stone & Webster Management Consultants,
Inc. for Maine Public Service Company, March 1982, page 53.

33. Cogeneration and Small Power Production: Energy Alternatives for Maine’s Future (Augusta, ME:
Central Maine Power Company, December 1987), page 15.

34. The most recent published survey of wood energy users in Maine lists 93 facilities, of these only one
identifies cogeneration (electricity generation) activities. The survey, titled The Northeast Directory Of
Biomass Facilities, was published in 1989 by the Coalition of Northeastern Governors Policy Research
Center, Inc., Washington, D.C. and is no doubt incomplete. Unfortunately, the survey research for the
directory was done in 1986 and 1987, prior to the installation and modernization of many biomass facilities;
however the directory is presently in the process of being updated.
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Maine’s three largest utilities.>> For a complete listing and description of these non-
utility facilities, see Appendix B.

Whereas cogenerators are existing utility customers which have adapted their industrial
processes to produce electricity as a by-product of normal manufacturing activities,
independent power producers are stand-alone facilities designed only to generate
electricity for resale to the utility. They are relatively new to Maine; the first facility
went on line in 1986. Although there are a variety of different types, most common in
Maine are facilities which utilize wood chips and mill residues in boilers similar to those
employed in the cogeneration plants — except that all steam is used to generate
electricity. There are currently seven of these stand-alone facilities operating in the state
under contract with two of Maine’s three largest utilities.3® See Appendix B for a
complete listing of these facilities as well.

3.2.2 ECONOMIC AND EMPLOYMENT RELATED IMPACTS

Since introducing these cogeneration
facilities and stand-alone power producers
into the utility grid in the early 1980s,
several studies have attempted to quantify
and address the numerous impacts
associated with this expanding biomass
industry.>”  The studies identify a
significant industry contributing to expanded and ongoing economic activity, employment
and revenues within the State. The State Planning Office notes, for instance, that "small

35. This information is based on a review of Federal Energy Regulatory Commussion (FERC) Form 1
reports December 31, 1992, Purchased Power Section, filed by Central Maine Power Company, Bangor
Hydro Electric Company and Maine Public Service Company, respectively.

36. Ibid.

37. For more insight into economic impacts related to wood and wood energy use in Maine see Jim
Connors, The Wood Fired Electric Generating Industry In Maine, Maine State Planning Office, an
unpublished report, 1993; Chris G. Ganotis, Economic Development From Wood Energy: Maine As A Case
Study, an unpublished presentation, March 1987; Economic Impacts of Wood Energy In The Northeast,
CONERG Policy Research Center, Inc., Northeast Regional Biomass Program, Washington, D.C. 1985; and
the sections on economic and employment impacts in the preliminary and final reports on the proposed
Hydro-Quebec power purchase cited above.
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power producers, both cogenerators and stand-alone plants, have been one of Maine’s
largest sources of new employment and investment in the last five years."38

Consistent with the location of biomass resources, and consequently the location of the
biomass facilities, the employment benefits associated with the direct operation of the
plants are concentrated primarily in rural areas with limited employment opportunities.
These biomass facilities directly support Maine’s labor intensive fuelwood industry (e.g.,
foresters, harvesters, chipper operators, handlers and truck drivers) which supplies most
of its biomass fuel needs.

From harvesting wood in the forests, to transporting chips and mill residues, to
producing lumber, paper or electricity and maintaining the facilities, the biomass electric
generating industry touches the lives of a vast number of the state’s residents.
Throughout the process a large number of the state’s industries, indirectly related to the
wood industry (including parts and equipment suppliers, design and engineering services,
construction companies, food and clothing stores, banks and gas stations among others)
rely on the biomass energy industry, at least in part, to help sustain them. A significant
multiplier or "ripple" effect exists in this industry with broad impacts throughout the
state.

The most recent study on the biomass industry by the State Planning Office confirmed
earlier estimates of the large contributions made by the biomass electric industry.
Reviewing the level of in-state expenditures from 10 of the independent power producers,
the report notes that in 1990 they combined to purchase a total of $36.7 million in
biomass fuels, spent $23 million on retail and wholesale goods and services, and paid
$10.4 million in wages and salaries.3’

The report also notes that over $2.5 million was paid in local property taxes and 2,780
people were employed either directly or through induced employment. Complementing
these expenditures and employment impacts, initial capital expenditures for construction
totaled nearly $1 billion for the 23 biomass electricity projects which were developed or
in the process of being developed between 1980 and 1993.4°

38. See Final Report of the State Planning Office on the Proposed Hydro-Quebec Power Purchase, op.cit.,
page 17.

39. For more details see Jim Connors, The Wood Fired Electric Generating Industry In Maine, op. cit.,
pages 87 through 93. Since the report was compiled (in 1992), three of the ten facilities have been closed

as a result of utility contract "buy-outs."

40. Ibid., page 92.
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Despite future energy price fluctuations, much has yet to be learned about biomass
energy industry employment, expenditure patterns, tax contributions, their effects on the
local areas in which they reside, as well as their impacts on the state’s economy as a
whole. Similarly, the uncertainty regarding adequate wood resources for sustained future
electricity generation, contribution to global warming and other potentially damaging air
emissions, and ash disposal from biomass burning facilities have all posed serious
concerns.

3.2.3 ENVIRONMENTAL IMPACTS

Consistent with growing concerns for global warming trends, toxic waste and air and
water pollution, environmental impacts associated with biomass facilities and their
impacts on the State’s forests have been the center of much attention in Maine and
elsewhere. Responding to these concerns, the Solar Thermal and Biomass Power
Division of the U.S. DOE summarizes that "More than any other energy technology,

biomass power is capable of contributing to the nation’s energy needs while decoupling
w4l

energy production from environmental degradation.

Recent State Planning Office analysis
suggests that there are adequate forest
biomass resources in the state of Maine to
support an additional 300 to 730 MW of
wood-fueled electricity generation
capacity. The precise level of future
capacity depends on the efficiency (f o ———————————————————

technologies used to generate electricity.

Based on sustainable regeneration (which ensures adequate soil nutrients) of the forests,
utilizing unmerchantable dead wood, culls and slash and mill wastes, biomass energy can
continue to operate for years to come.*? In fact a recent study by the Tellus Institute
shows that "increased reliance on biomass for energy depends on strengthening

41. See Electricity From Biomass, op.cit. It should be noted that the biomass resources do not provide
an entirely benign energy supply. Environmental benefits depend on the management and harvesting
techniques used to acquire biomass resources, and on the quality of the conversion technologies used to
generate electricity.

42. See Jim Connors, The Wood fired Electric Generating Industry In Maine, op.cit., pages 29-49; and
Chris G. Ganotis, Economic Development From Wood Energy: Maine As A Case Study, op. cit., page 1.
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reforestation and forest management efforts...in addition to better management of existing
forests. "43

According to the State Forest Service, regeneration is not a problem in Maine’s forest.
Due to natural reseeding (the most common form of biomass regeneration in the state of
Maine), over-regeneration poses a more serious problem.** In addition to providing
a sustainable source of biomass, the continuous biomass growth provides a sink for
atmospheric carbon dioxide that may offset the emissions from the combustion process
and diminish global warming concerns.*’

Although biomass fuels contain sulfur and
nitrogen, they are negligible compared
with coal or oil fuels. Moreover, these
emissions as well as carbon monoxide can
be diminished by complete oxidation and
the use of air emission controls on the e
burners. Again, the Tellus Institute notes

that "utilized on a sustainable basis, biomass can play a modest but significant role in
mitigating the accumulation of carbon dioxide and methane — two major ’greenhouse’
gases — in the atmosphere. "4

Similar to the misconception regarding biomass and its links to deforestation and the
greenhouse effect, residual ash from biomass facilities is also being reassessed. Once
thought of as a disposal problem, this ash is now being recognized for its nutrient

43. See The Potential For Biomass To Mitigate Greenhouse Gas Emissions In The Northeastern U.S.,
Tellus Institute, April 1992, referenced in the Northeast Regional Biomass Program Mission -
Accomplishments - Prospects: 1992, Coalition of Northeastern Governors Policy Research Center, Inc.,
Washington, D.C., October 1992, page 17.

44. This information is based on personal communications with Ancyl Thurston, Maine Forest Service -
Silvaculture, in August 1993.

45. See Richard L. Bain and Ralph P. Overend, "Biomass Electric Technologies: Status and Future
Development,” contained in Advances in Solar Energy: An annual Review of Research and Development,
Volume 7, Edited by Karl W. Boer, ASES, 1992, page 455. For a more complete discussion on this point,
see chapter 7.

46. See The Potential For Biomass To Mitigate Greenhouse Gas Emissions In The Northeastern U.S.,
op.cit., page 17.

ENERGY CHOICES REVISITED PAGE 24



benefits to plant growth and in many instances being spread on nearby agricultural
lands.4’

The biomass industry studies (noted earlier) have helped identify some of the significant
contributions the biomass industry makes to the state of Maine. The industry’s ability
to address environmental concerns and enhance protection of the environment are key
factors in continued success.

3.2.4 IMPLICATIONS FOR FURTHER STUDY

In spite of the significant economic and environmental benefits to Maine, recent utility
actions have focused on existing avoided costs which are now lower than energy planners
had anticipated. This has resulted in the termination (buy-outs) of five power purchase
contracts and several others are presently in the midst of negotiations.

The opportunity to sell electricity (i.e., as qualifying facilities under PURPA) may have
had (and continue to have) much larger and more far reaching impacts than those noted,
especially in the area of cogeneration. As one industry representative noted recently:

. . . the conclusion is unavoidable that our ability to obtain long-term

Power Purchase Agreements in Maine has enabled us to invest more
capital, employ more people, purchase more goods and services, and
maintain more cost-competitive businesses in the state of Maine.*®

A better understanding of the true costs and impacts of Maine’s energy choices requires
more than mere analysis of the avoided costs per kilowatt-hour. With that in mind, the
remainder of this chapter is devoted to case studies of several biomass energy facilities
and one energy service company.

47. See Jane Tumnbull, Strategies For Achieving A Sustainable, Clean And Cost-Effective Biomass
Resource, Electric Power Research Institute, Palo Alto, Calif., January 1993, page 8. The beneficial value
of spreading ash on fields refers only to ash derived from burning "clean"” wood. For a related discussion
of the problems associated with burning treated or contaminated wood waste see Wood Products In The
Waste Stream: Characterization And Combustion Emissions, The New York State Energy Research And
Development Authority, November 1992. Also, see a further discussion on this point in chapter 7.

48. This comment was taken from a written response by James A. Corrodi, Vice President and General
Counsel, North American Services, Scott Paper Company, to questions posed in August 1993.
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3.3 CASE STUDIES

The four industry case studies focus on: Fairfield Energy Venture, an independent power
producer in northeastern Maine; Robbins Lumber, a wholesale lumber mill which also
produces electricity, located in the town of Searsmont in the mid-coast region; Boise
Cascade, a large pulp and paper mill in western Maine near the New Hampshire border;
and SESCO, an energy service company located just outside Lewiston.

Each of the biomass facilities studied is a "qualifying facility” with a current power
purchase agreement with one of Maine’s utilities. Similarly, the energy service company
SESCO is also under contract with a utility to provide conservation services to thousands
of Maine homes.

The studies are organized into several key sections, including: an overview of the town
or region in which the respective business is located; background information on the
initial development or upgrading of the facility; a discussion of annual expenditures;
information on state and local taxes paid; employment contributions; and finally summary
comments.

The information contained in each of the four case studies was derived primarily from
a series of personal communications with respective industry representatives. To
supplement this information, local town representatives and state officials were contacted
and written documents used to obtain necessary and useful information. Every effort was
made to obtain the most detailed and accurate data available. However, in some
instances, the level of detail required was unavailable or confidential and "educated”
estimates were made by the industry representatives. Where appropriate these are noted.

3.3.1 FAIRFIELD ENERGY VENTURE

Fairfield Energy Venture is a 32 megawatt (MW) independent small power producer
utilizing a variety of biomass fuels to generate electricity. The facility is located within
the city of Fort Fairfield, in northeastern Maine near the Canadian border. Fort Fairfield
has a population of just under 4,000 and is located in the rural county of Aroostook.

Historically, the local economy has relied heavily on its agricultural base for many of the
area’s local jobs and income. More recently however, the influx of non-agriculture
related industries (e.g., an electronic component manufacturer, a news clipping service,
an ink cartridge manufacturer and the energy plant) have helped diversify the
employment base. Nevertheless, employment opportunities are still limited to
approximately 100 private sector businesses (including in-home businesses), the area
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schools and other government sector employment. Public and private sector employment
opportunities are estimated to supply 1,266 jobs.*

Private sector employment includes: farming and agriculture related businesses, forest
based industries, a hospital, the energy plant and a variety of retail stores, manufacturers
and service oriented businesses. Town offices and the school system are the area’s two
largest employers followed by a recently down-sized electronics-based industry, a potato
processing plant and the energy facility.

COMPANY PROFILE: FAIRFIELD ENERGY VENTURE
FORT FAIRFIELD, MAINE
Plant type Independent Power Producer
Plant capacity 32 Megawatt (MW)
Number of employees (1992) 38 full-time
Fuel type Biomass (wood chips, sawdust, slash and
bark)

Biomass consumption (1992) 355,000 tons
Electricity sales (1992) 243,748 Megawatt-hours (MWh)
Revenue from electricity sales (1992)  $28,238,591
Contract utility Central Maine Power (CMP)
Term of contract 15 years (1987-2002)

The Fort Fairfield employment base has diminished sharply in recent years. In addition
to two bad farming years (which affected the number of seasonal jobs), the local food
processing plant (also one of the area's largest seasonal employers) recently underwent
a shift in ownership. The inevitable restructuring resulted in the loss of more than 100
local jobs instead of an expected increase.

49. This information is based on personal communications with Anna Watt of the Fort Fairfield Chamber
of Commerce, in August 1993.
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Similarly, a local electrical component manufacturer, seeking lower operating costs,
recently moved much of their operation out of the country to Honduras. These loses,
combined with recent industry losses in the surrounding area (and the upcoming closure
of Loring Air Base®), have pushed the local unemployment rate up to almost 12
percent.

COMPANY BACKGROUND

Responding to a favorable climate in Maine for developing renewable energy producing
facilities in the mid 1980s, and the opportunities for independent power generators
inherent in the Public Utility Regulatory Policy Act of 1978, the Fairfield Energy
Venture was initiated in 1985. Officially a Limited Partnership, Fairfield Energy
Venture consists of several individual investors, U.S. Energy’! and HYDRA-CO
Enterprises.>?

The investors joined together to finance construction and operation of a biomass fueled
electricity generating plant dedicated to producing power for direct sale to a regulated
utility. Having the ability to meet PURPA guidelines as a "qualifying facility," the
partnership subsequently entered into a power purchase agreement with Central Maine
Power (CMP) to provide 32 megawatts (MW) of electricity. The contract began in
November 1987 and runs 15 years through the year 2002.

With the agreement signed, the Fairfield Energy facility had its groundbreaking in May
of 1986 and construction was complete in early 1988. Total costs for the purchase of
the power plant unit and on-site construction were $60 million. Of the total cost,
approximately $8.1 million (13.5 percent) of the initial plant construction expenditures

50. According to Anna Watt the closure of Loring Air Force Base (northwest of Fort Fairfield) is expected
to be complete by 1994. Ms. Watt notes that the closure is expected to directly impact approximately one-
third of the Aroostook County population. Significant population and revenue losses due to relocation of
military personnel, their families and others involved in base related activities, are expected over the next
year.

51. US Energy, with its main headquarters in Washington, D.C, was founded in 1984. The corporation
is a developer, owner, and operator of small power and cogeneration plants throughout the United States.
Of the 280 megawatts of projects developed by U.S. Energy, half utilize energy from biomass combustion.
For more information contact Robert Poole, Vice President, at (202) 537-7403.

52. HYDRA-CO Enterprises Inc., headquartered in Syracuse, New York, is an independent subsidiary
of Niagara Mohawk Power corporation. In addition to twenty other energy projects (under construction
or in operation), HYDRA-CO has four operating biomass facilities generating a total of 130 MW (including
the Fairfield facility). For more information contact Don Scholl at (315) 471-2881, Ext. 159.
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are estimated to have been spent in the state of Maine. This includes local labor for on-
site assembly and construction, purchase of consumables and structural steel.

For more detail on the cost breakdowns see Table 3-1, titled Initial Construction
Expenditures For Fairfield Energy Venture, on the following page. The remaining $51.9
million is divided between the manufacturer, out-of-state contracting and other services
and development costs.>>

TABLE 3-1. INITIAL CONSTRUCTION EXPENDITURES
FOR FAIRFIELD ENERGY VENTURE
(IN MILLIONS OF 1987 DOLLARS)

Expenditures
Labor $5.3 n/a $5.3
Consumables $2.6 n/a $2.6
Structural Steel $0.2 n/a $0.2
Other (power plant, contracting, misc.) $0.0 $51.9 $51.9
Total $8.1 $51.9 $60.0

Notes: The information contained in this table is based on personal communications with Don Scholl,
Administrator at HYDRA-CO Enterprises. The "other” category of expenditures refers to all "out-of-
state” expenditures which could not be itemized at this time.

53. According to personal communication with Don Scholl, Administrator for HYDRA-CO and Peter
Powers, General Manager for U.S. Energy Corporation (the plant’s operator), in August and September
of 1993, the power plant was manufactured in Spain and assembled on-site.
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ECONOMIC BENEFITS

Fairfield’s contribution to the local economy is not limited to those benefits related to the
initial construction. In fact, Fairfield Energy Venture had annual operating expenditures
which exceeded $12 million in 1992.3* Although not all of this money was spent in
Maine, almost 80 percent or $9.4 million of it was circulated in the State’s economy.
The remainder was spent on biomass fuel from Canada and parts, equipment and services
which are not available in Maine.>’

In addition to those dollars spent on biomass fuels (which accounted for almost 60
percent of total expenditures in 1992), Fairfield Energy spent an additional $5 million.
Of this, almost 97 percent was spent directly in Maine; this included payments for state
and local taxes, employee compensation and benefit packages, utility expenditures,
services, parts and equipment. Fairfield also paid in excess of $1 million to Central
Maine Power to use their transmission lines to "wheel" electricity to users.

Of the in-state total expenditures, more than $7 million made its way directly into the
Fort Fairfield and surrounding area as purchases for biomass fuels and wages and salaries
paid to plant employees. For more detail see Table 3-2, on the following page, titled
Fairfield Energy Venture Select Expenditures For 1992.

54. These expenditures do not include costs relating to debt payments, income taxes, insurance costs or
a variety of others which were not available because of their proprietary nature.

55. In some instances Fairfield requires "factory” manufactured parts to repair or replace power plant
equipment.
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TABLE 3-2. FAIRFIELD ENERGY VENTURE
SELECTED EXPENDITURES FOR 1992
Expenditures
Category In-State Out-of-State Total

Biomass fuels $4,538,919 $2,444,034 $6,982,953
Other production expenses $1,144,850 $160,150 $1,275,000
Salaries and wages
(including benefits and taxes) $1,700,000 $0 $1,700,000
Local property taxes $824,347 $0 $824,347
Other fees and licenses $114,000 $0 $114,000
Transmission cost (CMP

wheeling fees) $1,100,000 $0 $1,100,000
Total $9,392,117 $2,604,184 $11,996,300
Notes: The information contained in this table was derived from personal communications with
representatives of Fairfield Energy Venture.

According to a representative of the Fort Fairfield Chamber of Commerce, "we [Fort
Fairfield residents] consider ourselves lucky to have the energy plant." From the start
of the project it appears the town and local area have been winners. Local tradespeople
were employed in the on-site construction, parts and supplies were purchased from local
outlets whenever possible and the influx of engineers, consultants and temporary out-of-
town workers provided substantial benefits to local restaurants, gas stations, motels and
food stores.>®

56. This information is based on personal communications with Anna Watt, a representative of the Fort
Fairfield Chamber of Commerce, in August 1993.
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And the benefits didn’t stop there —
increased tax revenues, steady
employment, on-the-job training, support
for community projects and a host of
others have accrued to the State as a
whole and the local area.

LoCAL TAXES

The arrival of Fairfield Energy to the Fort Fairfield area has provided a significant and
stable support base for local government funding and the city’s schools. Boosting the
towns assessed property valuation by almost $30 million, the Fairfield Energy facility has
been paying local property taxes annually since 1988, totalling more than $800,000 for
the 1992 fiscal year.

Based on city property tax collections of almost $2.8 million for 1992, the energy plant
paid almost 30 percent of the total property taxes collected in Fort Fairfield in that year.
These figures, and Fairfield’s importance to the local area, gain even greater significance
when one considers that 55 percent of the property taxes collected in 1992 were
dedicated to school funding to meet growing needs and costs.

Since the plant went on-line in 1988 the Fort Fairfield property tax rate (mill rate) has
remained stable (the last five years) despite the fluctuations in state revenue sharing
dollars.>” Fairfield Energy’s contribution has no doubt played a significant role in
offsetting what might otherwise have resulted in tax rate increases for local residents.

In addition to local property taxes, Fairfield Energy pays state sales tax and special fuel
use taxes to the State government. In 1992 these combined taxes totalled almost
$100,000. Although these monies are not paid directly to the local area, these tax dollars
are placed in a general fund which forms the basis for distribution of State dollars to
local areas.®® In light of the recent reductions in the State’s Revenue Sharing

57. The Fort Fairfield mill rate increased from $24 per $1,000 of assessed value in 1985, to $27 in 1986,
to $28.5 in 1987, and then declined to its present $27 in 1988. This information is based on personal
communications with Tony Lavesque of the Fort Fairfield Community Development Department, in
September of 1993.

58. According to Marc Cyr, Administrator of the Revenue Sharing Program at the Maine State Treasury
Department, state law determines what percentage of sales tax revenues and individual and corporate
income taxes are placed in the State Revenue Sharing Program to be distributed to communities. The rate
now stands at 5.1 percent. This information is based on personal communications with Mr. Cyr in
September of 1993.
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Program® as well as flat-funding of school matching funds,%® contributions to state
sales tax revenues are an integral part of boosting available funds for local communities.

EMPLOYMENT IMPACTS

The recent closures and downsizing of local industries in the Fort Fairfield area are
limiting the region’s ability to provide new employment opportunities. Although seasonal
employment (i.e., agricultural related) still plays an important role in the area’s
economy, when the main harvesting and processing periods end the unemployment rate
increases sharply. Thus, Fairfield Energy
Venture provides an important anchor to
the local employment base and is now the
fourth or fifth largest employer in the
city.

With 38 year-round employees, the

energy plant accounted for approximately three percent of the full time jobs in the local
area and paid a total of $1.3 million in salaries and wages in 1992 to local area
residents. 6!

Contrary to the notion that new industries entering rural areas usually "import" most of
their skilled high wage labor, Peter Powers, general manager for Fairfield Energy notes
"all but one of our employees were Maine residents prior to being hired by the plant and
all live in close proximity to the plant.”

59. The State distribution of revenue sharing dollars went from $19.6 million in 1982 to $63.7 million in
1989, responding to a healthy growing economy. Since then, revenue sharing dropped slightly in 1990 and
1991 to approximately $61 million, but dipped even more dramatically in 1992 to $52.8 million. Mr. Cyr
of the State Treasury Department noted that senious fiscal constraints required budget cuts for the program
in the first half of 1992, and no appropniations were made to local communities in the month of July.

60. Based on personal communications with Gary Layton of the Maine Department of Management, in
September of 1993, the state’s funding for schools has decreased relative to levels in the 1980s. Prior to
1990 the State’s General Fund school funding program was increasing by at least 10 percent annually, since
then the annual increase dropped to 4.1 percent in 1991 and .39 percent in 1992.

61. Salaries and wages do not include taxes, social security payments, group health benefits,
unemployment insurance, worker's compensation insurance, or other benefits to employees. Taxes and
other benefits amounted to an additional $400,000 for a total salary and wage expenditure of $1.7 million
in 1992.
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Of those employees working directly with power plant operations, only one had previous
experience working in a power plant operation. However, seven of the plants employees
(including the general manager) are graduates of the Maine Maritime Academy or have
equivalent naval training and are able to utilize their training in steam propulsion.

Many of the other power plant workers (with no related experience) had previously
worked at forest related industries (e.g., lumber mills) and were hired at entry level
positions.

Fairfield is committed to training these entry level workers (who usually begin as loader
operators) to help ensure job advancement and stable employment opportunities whenever
possible. The remainder of the employees (maintenance, administration, forestry and
managerial) all had previous experience in their respective fields, although none had
direct experience working in a power plant operation. Where appropriate they receive
in-house training.

In addition to the general manager, operations manager and environmental supervisor,
Fairfield Energy has five divisions with a total of thirty-five personnel in the respective
divisions. These include electricians, welders, millwrights, loader operators, and a
business manager as well as administrative and operations support personnel.

In addition to those employees who work
directly for Fairfield Energy Venture
there are numerous jobs which are also
supported by the Fairfield operation
although not as directly. For instance, all
of the fuel purchased by the energy plant, — uss———.——————————————————————————————
a total of 355,000 tons in 1992, at a cost

of almost $7 million (not including sales use taxes), was purchased directly from forest
industry chip contractors®? or from local mills within a fifty mile radius. In both cases
the purchased biomass is transported to the Fort Fairfield plant by truck.

In the chipper operations a variety of persons are employed to run the harvesting
equipment, chippers and other necessary equipment. At local mills supplying biomass
fuel, employees are involved in loading trucks for delivery. Based on an average cost
of just under $20 per ton for delivered biomass fuels (including chips, bark, sawdust and
slash), Fairfield Energy estimates that approximately 30 percent of their fuel expenditures

62. Based on personal communications with Mr. Powers, several of their biomass fuel contracts run for
five years. Of these, he notes that one contract is with a Canadian firm which supplies approximately 35
percent of their fuel. Mr. Powers also noted that many of the Canadian drivers fuel-up their trucks and
purchase goods in Maine prior to crossing the border back to Canada - to take advantage of lower prices.
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go to transportation costs.5> Based on this estimate, $1.36 million of the $4.5 million
spent on in-state fuel purchases entered the local economy in the form of transportation
related employment and expenditures in 1992.

SUMMARY COMMENTS

Fairfield Energy’s presence in Fort Fairfield has had a very positive effect on the local
area. With $12 million in annual expenditures, and much of that spent locally, the plant
is a significant contributor to the health and well-being of the local economy. The plant’s
38 in-house jobs and the numerous direct and indirect benefits to the region have not
gone unnoticed.

Although difficult to verify or even to
quantify, the Fairfield Energy
management team reports that they make
every effort possible to purchase goods
and services — first within the local area,
and then within the State as a whole.%*
This emphasis on creating an
environmentally conscious and sustainable economic resource within the local area makes
Fairfield Energy not only a valuable financial asset (as noted above), but, as Anna Watt
of the local Chamber of Commerce notes, "they’re a good neighbor."

63. This information is based on a personal communication with Randy Shaw, fuel purchaser for the
Fairfield Energy Venture, in August 1993. Mr. Shaw estimates that the cost of biomass fuels (paid to
contractors) is divided between trucking costs (30 percent), chipping costs (20 percent) and harvesting costs
(50 percent). Of the 50 percent attributable to harvesting costs he notes that 35 percent often goes to the
landowner as a stumpage fee and the remaining 65 percent is divided between the contractor, harvesting
costs and road building or other necessary tasks. Mr. Shaw also cautions that these cost breakdowns can
vary significantly depending upon the particular operation and site location.

64. This refers to the absence of an expenditure-by-expenditure review of Fairfield's purchases for an
entire year. Nevertheless, the ratios for in-state versus out-of-state expenditures are based on informed
estimates by Mr. Powers.
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3.3.2 ROBBINS LUMBER COMPANY

Robbins Lumber Company is not new to Searsmont. In fact, the Robbins’ mill has been
in operation for four generations in this mid-coast town, dating back to 1881. With a
population of 938 in 1990, Searsmont residents rely on Robbins Lumber and a limited
number of other private businesses for local employment. The neighboring coastal towns
of Belfast and Camden serve as the center for shopping and most necessary services.

More recently, with the influx of new residents to this coastal area, more and more
"professionals” are purchasing or building homes in the nearby Searsmont area. In spite
of a general statewide building recession, new home construction continues at a steady
pace. While this steady increase appears to be affecting the rural nature of the
community (creating more neighborhoods), few local jobs, other than construction
related, have emerged. As some residents note "Searsmont is rapidly becoming a
bedroom community for Belfast."5’

Nevertheless, with upgrades at the Robbins Lumber mill, an existing building
components factory, and the recent opening of a rope manufacturing facility, Searsmont
continues to have a small, but stable employment base. In addition to these larger
employers, numerous independent logging operations exist in the region contributing to
the small number of local job opportunities.

65. This comment is based on personal communications with Claudia Mercer, Town Clerk for Searsmont,
in September 1993.
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COMPANY PROFILE: ROBBINS LUMBER COMPANY
SEARSMONT, MAINE

Plant type Cogeneration (lumber mill and power
producer)

Plant capacity 1.2 Megawatt (MW)

Number of employees (1992) 120 full-time (including 4.5 in the power
plant and 4 in the woodlands operation)

Fuel type Biomass (wood chips, sawdust, mill ends)

Biomass consumption (1992) 41,000 tons

Electricity sales (1992) 4,543 Megawatt-hours (MWh)

Revenue from electricity sales (1992) $316,476

Contract utility Central Maine Power (CMP)

Term of contract 16 years (1984-2000)

COMPANY BACKGROUND

Robbins Lumber is primarily a wholesale lumber manufacturer. Producing power for
sale to the utility is relatively new to the company. With approximately 5,000 acres of
its own woodlands, Robbins utilizes its own trees and purchases others to produce milled
lumber. In addition to the milling operation, located on 40 acres in Searsmont, Robbins
maintains a chipping operation on its woodlands to convert low grade forest materials
into fuel for its boilers.

Due to the unique nature of the mill operations (which include drying kilns), Robbins has
been able to utilize excess steam from the boilers to generate electricity. This, combined
with the opportunity to sell the electricity®, resulted in electricity sales to CMP.
Robbins initially entered into a power purchase agreement with the utility in 1984. The
contract is for a period of 16 years, running through the year 2000.

66. This refers to PURPA guidelines for qualifying facilities and the State’s desire to diversify their energy
supply mix and reduce their dependence on imported oil.
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In a continuing effort to upgrade the efficiency and competitiveness of their operation,
Robbins identified the need for more process steam to get full use from their turbines —
providing sufficient steam to meet their drying kiln needs. Responding to these in-house
needs and the opportunity to take advantage of available energy credits, Robbins decided
in 1986 to increase their boiler capacity and generate enough steam to produce electricity
for their operations and excess for sale to CMP.

This upgrade, involving the installation of a larger boiler and a diesel back-up unit, cost
approximately $2.5 million. The necessary funding was obtained through local financial
institutions. In addition to those direct expenditures for the plant modifications,
approximately $30,000 was paid to a Maine engineering firm for services to assist in the
permitting process.

Viewed as an additional opportunity to better meet their needs and add to their bottom
line, the income from power sales, just over $300,000 in 1992, is seen as "vital to the
operation."$” Nevertheless, first and foremost, Robbins considers itself a "lumber
business” rather than a "power producer."5®

ECONOMIC BENEFITS

Robbins Lumber has been, and continues to be a local operation. With annual
expenditures of approximately $4.1 million in 1992, just over 99 percent was spent in
the State of Maine.® Out-of-state expenditures totaled only $35,000 in 1992. Of this,
nearly half was spent on plant parts and equipment, and half on chemicals which could
not be obtained within the state. See Table 3-3 on the following page, titled Robbins
Lumber Selected Operating Expenditures For 1992, for more detail on the annual
expenditures.

67. According to FERC Form I reporting by Central Maine Power Company, Purchased Power (Account
555), Robbins Lumber Inc. received $316,476 in settlement for purchase of 4,543 megawatt-hours of
electricity in 1992.

68. These comments are based on personal communications with Bruce McLaughlin, Operations Manager
for Robbins Lumber Company, in August 1993.

69. These expenditures do not include costs relating to debt payments, insurance costs, income taxes or
other costs which might not be considered direct operating costs or were unavailable.
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Robbins Lumber spent just under $2.7 million in the local area in 1992. This included
$738,000 to purchase biomass fuels’®, $1.89 million for wages and salaries (this figure
does not include employee taxes and benefits), and an additional $70,000 in payments
for local property tax assessments to the city of Searsmont.

LOCAL TAXES

Unlike other cities or towns which have recently become home to a significant new
industry, Searsmont has relied on Robbins Lumber — a stable and long term resource
— for many years. With an assessed value of approximately $8.5 million, Robbins
continues to be the City’s single largest property tax payer.

TABLE 3-3. ROBBINS LUMBER
SELECTED OPERATING EXPENDITURES FOR 1992
Expenditures
Category In-State Out-of-State Total

Biomass fuel $738,000 $0 $738,000
Other production costs $243,597 $35,297 $278,894
Salaries and wages $3,040,416 $0 $3,040,416
Local property taxes $70,000 $0 $70,000
Other taxes and fees $5,600 $0 $5,600
Transmission costs $0 $0 $0
Total $4,097,613 $35,297 $4,132,910
Notes: The information contained in this table was derived from personal communications with
representatives of Robbins Lumber.

70. According to Bruce McLaughlin, Operations Manager for Robbins, the plant utilized 41,000 tons of
biomass materials for fuel. Of this amount, he notes that 90 percent was primarily whole tree chips -
supplied by their own woodlands (some was occasionally purchased on the open market), and the remaining
10 percent was mill residues from their own mill. The cost estimates assume the fuel expenditures reach
the economy regardless of their origin (in-house or open market). However, based on an average cost per
ton of $18, approximately $664,000 are attributed to wood chipper operations.
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With a total assessed valuation of $48.7 million, the city of Searsmont had a committed
tax burden of $404,387 in 1992.7! Of this amount, Robbins Lumber contributed just
under 17.5 percent.”

Similar to other cities in rural areas which have a single large employer, Robbins’
presence in Searsmont has helped offset increases in the City’s mill rate which might
otherwise have risen more sharply to meet growing fiscal needs.”> Searsmont’s mill
rate increased from $13.80 per $1,000 of assessed valuation in 1985, to $18.50 in 1989,
then dropped to $17.50 in 1990. Following a citywide property value reassessment the
mill rate was lowered to $8.30 in 1992.74

In addition to the local property taxes paid by Robbins, they also paid state taxes totalling
approximately $4,100 in 1992. This included sales taxes of $2,600 for parts and
equipment purchased in the state of Maine and $1,500 in sales use taxes paid on the
purchase of biomass fuels. Although these taxes are not returned directly (or as a ratio
of local payments) to the Searsmont area, their added contribution to the State’s total tax
collections help increase the amount of available funds for redistribution to individual
cities.

EMPLOYMENT IMPACTS

Located in one of the State’s poorest areas (Waldo County), jobs are hard to come by
in the Searsmont area. Although the nearby towns of Camden and Belfast contribute
retail, service sector, and seasonal recreation related employment to the local region,
Robbins Lumber continues to be the single largest and most significant employer in the
Searsmont area. Based on an estimated employment base of less than 300 full-time jobs,

71. The term “committed” refers to the total taxes assessed (in dollars) and billed on local properties for
the fiscal year 1992. It does not however, account for outstanding taxes - taxes that have not been paid
in full.

72. The total tax burden and the calculation to derive Robbins share for 1992, is based on the existing mill
rate of $8.30 per $1,000 of assessed valuation. This information is based on personal communications with
Ms. Mercer, in September 1993.

73. This conclusion is more obvious when we consider the ramifications of removing Robbins' tax
payments from the total local property taxes collected. Assuming Searsmont had to recover the "lost"
$70,000 (paid by Robbins) in revenues, the mill rate (based on current assessed valuation) would have to
increase approximately $1.74 per $1,000 of assessed value (21 percent) to meet the existing fiscal needs.

74. According to Ms. Mercer, local properties hadn’t been reassessed for "many years” and the drop in
mill rate reflected a doubling in assessed valuation for most properties. The lower mill rate reflected an
“"equalization” of the tax burden - simply accounting for the new higher assessed values.
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the 120 jobs associated with the Robbins
manufacturing plant account for more
than one-third of the total jobs in the
nearby area.”

The Robbins workforce is composed

primarily of local residents with a small percentage from neighboring towns. In addition
to the 111 full-time positions in the mill operation, the power plant operation requires
four full-time boiler operators and another half-time position which alternates between
the boiler operation and the mill. Striving to hire from the existing local labor force,
Robbins provides on-the-job training to equip workers with the necessary skills to work
in their power plant operation.

Robbins’ woodland operation employs four persons full-time. This includes: one person
to operate the mechanical harvester, one person to operate the chipper/slasher/delimber,
one person to operate the grapple skidder, and one person to haul wood chips and
firewood.

Providing jobs for a total of 120 full-time employees, Robbins spent in excess of $3
million on wages and salaries and employee related expenditures in 1992.7¢ Of this
total, approximately $1.89 million is paid directly to employees in wages and salaries.
These dollars are then re-spent in the local economy for food, clothing, housing,
transportation and other necessary purchases and services. Similarly, Robbins other
annual in-state expenditures — for parts, equipment and services — helps to ensure
employment opportunities in the respective industry sectors.

SUMMARY COMMENTS

Robbins Lumber has been operating in Searsmont for over 100 years — providing a
strong foundation for this rural city. In addition to being a consistent source for much
of the area’s employment, Robbins’ fiscal contributions, in the form of local property
taxes, have enabled the city of Searsmont to maintain a relatively low tax rate.

In an effort to upgrade its efficiency and seek out new forms of income, the Robbins’
mill has maintained and improved its competitiveness. Needless to say, making use of

75. These estimates are based on calculations of employment in respective businesses in the local area
derived from communications with Ms. Mercer in September of 1993.

76. This figure is based on an average wage of $9 per hour and an additional 38 percent for employee
taxes, insurance and a benefit package.
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previously unutilized biomass resources to produce and sell excess electricity has been
an integral part in maintaining the mill’s profitability.

This ability to adapt to changing times and conditions has provided many benefits to the
local areas as well. With few other significant sources of employment or taxation,
Robbins’ 120 jobs, and their commitment to the local area, will continue to play an
important role in local residents’ lives and the region’s economy.

3.3.3 THE BOISE CASCADE PLANT

Rumford Cogeneration Company (commonly referred to as the Boise plant) is an 86 MW
steam and electricity cogeneration facility operating within the Boise Cascade pulp and
paper mill in Rumford, Maine. Rumford is located in western Maine in a rural area
approximately 50 miles from the New Hampshire border. Rumford’s resident population
in 1990 was 7,078.

The city of Rumford has been home to the pulp and paper mill for more than 75 years.
The Boise facility (formerly the Oxford Paper Company) has been the region’s largest
employer since its opening. Although many of the City’s residents (as well as residents
of the surrounding areas) rely on Boise for employment, other industries, including
agriculture, the local hospital, the public sector, and a small retail, commercial and
service sector, continue to provide additional steady employment opportunities.

Rebounding from the loss of Diamond Match (Rumford’s other large employer)
approximately five years ago, and the subsequent loss of several other smaller factories,
Rumford and the surrounding areas are attempting to diversify. With vast natural
resources in close proximity, Rumford and nearby towns are placing a strong emphasis
on recreation and tourism-related industries.

As a result, the region is now experiencing a surge in tourism and the accompanying
benefits for restaurants, hotels and the retail sectors that cater to recreation and tourists.
Although helping to boost the area’s economy, much of this recent diversification and
tourism industry growth has resulted in primarily seasonal employment. Boise Cascade
and International Paper Company (another pulp and paper mill approximately 30 miles
away in Jay, Maine) remain the most significant and stable employers in the region.
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COMPANY PROFILE: BOISE CASCADE
(RUMFORD COGENERATION COMPANY, L.P.)
RUMFORD, MAINE

Plant type Cogeneration (pulp and paper mill and
power producer)

Plant capacity 86 Megawatts (MW)

Number of employees (1992) 1,572 full-time (including 117 in the
steam and power generation operations)

Fuel type 30 percent Biomass (bark, wood chips,
sawdust and sludge) and 70 percent coal

Biomass consumption (1992) 112,000 tons

Electricity sales (1992) 636,046 Megawatt-hours (MWh)

Revenue from electricity sales (1992)  $45,374,623

Contract utility Central Maine Power (CMP)

Term of contract 15 years (1990-2005)

BACKGROUND

The Rumford Cogeneration Company is a limited partnership. The partnership is
comprised of Boise Cascade (a general partner which owns 30 percent of the company)
and approximately six other limited partners.”” Boise’s decision to develop their
cogeneration capabilities and modernize the pulp and paper operation in the late 1980s
were based on several important factors. These include:

77. Based on an agreement between Rumford Cogeneration Company and Boise Cascade, Boise is paid
a fee, totalling $9.6 million in 1992, by the partnership to operate and maintain the steam and power
facilities. ~ All of the low pressure steam produced is sold to the paper mill (Boise) and the high pressure
steam is used to generate electricity which is sold to CMP. This information is based on personal
communications with Bob Stickney, Region Energy Manager and Cogen Business Manager for Boise
Cascade, in August 1993.
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* More rigorous environmental regulations requiring reductions in
air emissions and water discharges;

* The desire to increase production efficiencies and profitability; and

* The need to improve the reliability and output of the energy
production systems.

This combination of factors created strong incentives to modernize and expand the
operation in Rumford. However, the pulp and paper facility improvements were
estimated to cost between $200 and $300 million dollars. To help offset the significant
capital costs required for this upgrade Boise chose (through the formation of the Rumford
Cogeneration Company) to upgrade the cogeneration facility and increase their electrical
generating capacity. By meeting those guidelines set forth in PURPA legislation for
"qualifying facilities," Boise could capitalize on their ability to compete for utility power
purchase agreements.

The Rumford Cogeneration Company was formed, and a power purchase agreement was
signed with Central Maine Power in 1987 — to run from 1990 through 2005. The
modernization project and cogeneration upgrade began in 1988 and was completed in
1991. For a general summary of the upgrading and construction costs see Table 3-4 on
the following page, titled Modernization and Upgrade Expenditures For Boise Cascade.
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TABLE 3-4. MODERNIZATION AND UPGRADE
EXPENDITURES FOR BOISE CASCADE

Category

Expenditures (Million$)

Modernization

Pulp mill

Bleach plant

Lime kiln plant

Paper mill (2)

Water treatment plant

Paper machine

Modernization subtotal
Cogeneration upgrade
Total

1991.

Notes: The information contained in this table is based on personal communications with representatives
of Boise Cascade in Rumford, Maine. The expenditures reflect costs which occurred between 1988 and

$100
$28
$30
$50
$5
$10
$223
$180
$403

The modernization and cogeneration upgrade provided many significant immediate and
ongoing benefits for the plant, the environment, and the local and state economies.
Interviews with Boise personnel suggest that such benefits would not have occurred
without the state’s present energy policies. The range of benefits include:

1. Initial expenditures of $223 million for Boise’s modernization and
an additional $180 million for the cogeneration upgrade — much
of which went into the State’s economy. This includes
expenditures for direct employment for construction and assembly,
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and purchases of parts, equipment and services within the local
area and the State of Maine.”®

2. An additional several hundred million dollars in sales as a result
of increased production capacity and plant efficiencies.”®

3. Reductions in air emissions and water discharges from
improvements in the pulp mill, lime kiln and bleach plant.®°

4. The ability to sell electricity, valued at just over $45 million in
1992 .81

5. Reduced need for landfill space for sludge (and the associated
costs). New screw presses incorporated into the new water
treatment plant now allow for removal of more moisture from
plant sludge. The dryer sludge can now be utilized as a fuel in the
biomass burners.

6. Additional local property tax revenues as a result of an increase in
assessed valuation.

These benefits (noted above) do not reflect any of the non-direct or "multiplier” effects
which result when more employees are hired, and consultants and engineers are brought
in for special projects. Nor do they account for the numerous employment opportunities
that are created to accommodate increased sales and production in other related industry
sectors. Locally these include, but are not limited to, expenditures at local restaurants,
hotels, retail establishments and gasoline stations.

78. At the time of this writing a breakout of in-state versus out-of-state modernization expenditures was
unavailable. However, Mr. Stickney noted that an out-of-state "overall” contractor was hired, who hired
primarily local state contractors to do most of the work.

79. This estimate is based on information provided by Mr. Stickney in August and September of 1993.
80. Ibid.

81. This information is based on a review of Federal Energy Regulatory Commission (FERC) Form 1
reports Dec. 31, 1992, Purchased Power section, filed by Central Maine Power Company.
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ECONOMIC BENEFITS

The city of Rumford and local residents have continued to receive benefits from the
presence of a "modern” pulp and paper
mill and the plants capacity to sell
electricity.  As Rumford’s, and the
region’s, largest employer, the plant
employed more than 1,500 persons in
1992 and spent $75 million dollars for
labor (this figure includes company paid
benefits and state taxes). In addition to
providing the most significant number of
jobs, theshigher than average wages paid by Boise make it an even more desirable place
to work.8?

Although direct employment and the personal income derived from the plant are critical
to the region, others benefit as well. In 1992, the city of Rumford received more than
$6.7 million in property tax payments®> and local wood chip contractors were kept busy
supplying biomass fuels (25 percent of total fuel needs in 1992 — the remainder is coal
and, to a smaller extent, sludge). The cogeneration plant purchases all of its biomass
fuels from within a 50 mile radius.®* The cost for the 112,000 tons of tree chips
purchased in 1992 exceeded $2 million.

Of these annual expenditures, which totalled more than $83.7 million dollars for 1992,
an estimated $83.3 million dollars (or 99.4 percent) went directly into the State and local
economies. For more detail see Table 3-5, titled Boise Cascade Selected Operating
Expenditures For 1992, on the following page.

82. According to Roberta Raney, at the Rumford Information Booth, "Boise pays the best wages in the
area, even better than International Paper in Jay [Maine], another big employer.”

83. As of the writing of this report a detailed breakout of annual plant expenditures was not available.
However, Mr. Stickney did note that the cogeneration (steam and power) portion of the operation accounted
for approximately $2.5 mullion in local property taxes.

84. Boise purchases all of its biomass fuels from local contractors. Although a majority of them are
within a 50 mile radius of the plant, Mr. Stickney notes that this reaches into New Hampshire. The exact
percentage of fuel purchases from outside Maine were not available at this time. An estimate of 25 percent
out-of-state purchases was used in lieu of exact figures.
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LocAL TAXES

Boise’s long-term presence in Rumford takes on even greater significance when one
considers their contribution to local school funding. With state revenue sharing and
school funding remaining relatively flat, local property taxes continue to provide the most
stable funding sources for local governments.

TABLE 3-5. BOISE CASCADE
SELECTED OPERATING EXPENDITURES FOR 1992

Expenditures
Category In-State Out-of-State Total

Biomass fuel purchases $1,512,000 $504,000 $2,016,000
Salaries and wages

(including benefits and $75,000,000 $0 $75,000,000
taxes)

Local property taxes $6,772,000 $0 $6,772,000
Total $83,284,000 $504,000 $83,788,000

Notes: The information contained in this table was derived from personal communications with
representatives of Boise Cascade and the Rumford City Government. Expenditures for the cogeneration
portion of the plant are included in the respective categories due to the integrated nature of the
operations.

With an assessed value of just under $400 million in 1992, Boise was Rumford’s largest
single source of property tax revenues. Boise paid in excess of $6.7 million to the city
of Rumford. This total represented more than 70 percent of Rumford’s property tax
collections in 1992 (just over $9.4 million). From this total, Rumford allocated just over
50 percent ($4.88 million) to fund their portion of the local school budget.
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EMPLOYMENT IMPACTS

Similar to other rural areas in Maine, Rumford and the surrounding areas continuously
struggle with a relatively limited employment base and the desire to attract new industries
and jobs. Although, the existence of Boise Cascade has provided a relatively stable
employment base, the region’s strong reliance on one industry leaves it overly susceptible
to recessionary times and industry changes.®

The Boise plant is the area’s single largest employer with 1,577 employees in 1992.
Consistently employing more than 1,500 persons, Boise attracts Rumford residents as
well as those from as far away as Livermore and Andover which are at least 30 miles
away.

Although the plant attempts to hire persons with previous experience, this is not always
possible in the local region. To meet the growing need for a more skilled labor force,
Boise (in accordance with company policies and union guidelines) maintains an extensive
on-the-job training program, as well as an ongoing program to ensure employees continue
to have the most current levels of proficiency.

In addition to the more traditional and entry level jobs found in pulp and paper mills,
Boise employs a variety of more specialized employees. These include: chemical
engineers, process engineers, mechanical engineers, maintenance engineers, as well as
a variety of persons skilled in steam and power plant operations.

Boise’s impact on local employment is not limited to its direct in-house employment. As
noted earlier, the purchase of biomass fuels (especially wood chips) provides employment
for numerous persons involved in chipper operations, materials handling and
transportation of the fuels since Boise doesn’t transport any of the fuels itself.36 Half
of Boise’s wood purchase contracts are for a one year duration and the other half are
entered into "as available."”

Similarly, the purchase of coal, which accounts for approximately 75 percent of the
plant’s fuel supply, provides numerous in-state jobs to handle and transport it for delivery
to Boise. Although the coal is not mined in the state of Maine, it is barged to Portland.

85. This was apparent in the mid 1980s when Boise workers went on strike and the whole town and region
suffered financially.

86. Boise estimates that they pay an average of $18 per ton for biomass fuels. This price includes
transportation.
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From there it must be loaded into box cars and transported by railroad to the Rumford
facility.®7

Boise’s contributions are not limited to those dollars which are directly related to the
cost-of-doing-business.  Boise contributes money, provides space for meetings and
support for community activities and citywide projects.38

SUMMARY COMMENTS

Boise Cascade, and its predecessor Oxford Paper, have in the past, and continue to
provide numerous benefits to the rural Rumford area. As Ms. Raney of the Rumford
Information Booth notes, "Rumford would be lost without Boise.” This comment aptly
describes Boise’s impact on the local region.

Continuous plant upgrades, most recently the mill modernization project and cogeneration
upgrade (made possible by the opportunity to sell electricity), have helped reduce their
net cost of manufacturing. However, the benefits do not remain solely with Boise.

Boise provides, either directly or indirectly, a significant percentage of the region’s
employment and wage earner income, as well as a large share of local city revenues.
The more efficient and expanded operations have allowed Boise to more fully utilize their
facility, improve environmental emissions, and thus ensure financial stability and job
security for workers. Similarly, local retail and commercial businesses (both in the local
area and statewide) benefit daily from direct plant purchases as well as those from the
plant’s workers and their families.

87. Mr. Stickney estimates that upwards of 30 percent of the delivered cost of the coal is spent in-state
for handling and transportation.

88. Based on personal communications with Roberta Ramey at the Rumford Information Booth, in August
1993, Boise "is well thought of by the community.” She noted that Boise has provided assistance for
community projects, helped with city clean-ups, contributed needed funds for improving the community
center and provided classroom space for college classes and other activities.
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3.3.4 SESCO, INCORPORATED

SESCO, Incorporated is an energy service company (ESCo) with its Maine headquarters
in Lisbon Falls. Lisbon Falls is located immediately southeast of Lewiston, midway
between Lewiston and Brunswick. The community has a population of almost 9,500 and,
like other smaller towns in close proximity to larger cities, it is strongly influenced by
the regional economics.%’

Less than twenty years ago much of the regional employment was centered almost
exclusively on five large mills and a large shoe factory. This is no longer true, although
several mills still exist. Lewiston, Auburn, Lisbon Falls, and the surrounding towns
have diversified and are now home to a vast array of new businesses. The "mill town"
environment has been replaced by high-tech factories, plastics manufacturers, printers,
large bakeries, educational institutions, hospitals, beverage distributors, and a host of
smaller and more nationally oriented business.

During the 1980s the Lewiston area experienced an accelerated growth. With that
growth came a strong regional sense of economic well-being. So strong was the
economic momentum that the recent statewide recession created the mis-impression that
the economy was worse than it actually was.”® Few industry closures have occurred,
however, and the region’s unemployment rate has increased less than one percent during
the last few years.

COMPANY BACKGROUND

With a state policy that emphasizes the use of indigenous resources and reducing the
state’s reliance on imported oils, energy efficiency has become an important resource
strategy. Central Maine Power Company (CMP), for example, expanded demand-side
management (DSM) program expenditures from $4 million in 1985 to more than $16
million in 1992. Cumulative program savings have increased from 12,000 to 486,000
megawatt-hours (MWh) in that same period of time.

Power Partners is one of the major energy efficiency programs now operated by CMP.
The program has generated a total of 118,800 MWh in electricity savings, more than

89. According to the latest U.S. Census figures the Lewiston/Auburmn area has a combined population of
Jjust under 65,000 residents. The total county-wide population (Androscoggin County) was approximately
105,000 in 1990.

90. This comment is based on personal communications with a representative of the Androscoggin County
Chamber of Commerce, in September of 1993. Androscoggin County includes Lewiston, Auburn, Lisbon
Falls and much of the surrounding area.
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one-fourth of the savings through 1992. In a competitive bidding process, CMP now has
a contracts with three different companies to provide energy savings projects on behalf
of the utility and its customers.”! SESCO is one such company.

SESCO, Inc. is a private company which provides a variety of energy efficiency
services.”?> Key company data are shown in the profile on the following page. SESCO
entered into its first contract with CMP in 1988 and began work in 1989. Building upon
their experience in residential energy efficiency improvements, SESCO contracted with
CMP to install a variety of measures (including the installation of items like compact
fluorescent bulbs, weatherstripping, caulking, water heater and pipe wrap, and insulation)
in the CMP residential service territory. Payment for their services are based on actual
customer kilowatt-hour savings and life of the individual measures.®?

The contract between SESCO and CMP is essentially a "turnkey" operation for CMP.
In other words, SESCO provides all of the necessary labor and materials for the program
(with no direct contribution by customers). The company has full responsibility for
reviewing customer lists, evaluating consumption loads, marketing, contacting customers,
scheduling of audits, purchasing materials, installation of measures and ongoing
monitoring of electricity savings. CMP monitors program operation and periodically
evaluates SESCO installations to verify energy savings.

91. Information on the CMP programs is taken from the company's Demand-Side Management Quarterly
Report, 4th Quarter 1992, and from Central Maine Power: Pilot Efficiency Buy-Back Program (Boulder,
CO: The Results Center, Profile #60, 1993).

92. SESCOQO, Inc. now provides energy efficiency services to utilities in Maine, New York, and Oregon
and is pursuing additional contracts in other regions of the country. The company's main headquarters are
in Lakeforest, New Jersey. For more information on SESCO’s activities, contact owner Richard Esteves
at (201) 663-5125.

93. According to personal communications with Richard Esteves in September 1993, the payments are
approximately 80 percent of CMP’s avoided cost for electricity.
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CoOMPANY PROFILE: SESCO, INC.
LiSBON FALLS, MAINE

Industry type Energy service company

Number of employees (1992) 45 full-time

Annual Expenditures (1992) $4.25 million

Services provided Energy Efficiency — providing energy audits,

installation of residential energy saving
measures and monitoring results

Homes serviced (1989-1993) 18,710 residences
Electricity savings

Customer megawatt-hours 52,500 MWh per year — an average of 2,806
kWh per year per residence

Customer dollars $5.93 million — an average of $317 per year
per residence based on an average CMP
residential rate of 11.3 cents per kWh

Contract utility Central Maine Power (CMP)

Term of contract Ist contract 10,000 homes (1989-1991)
2nd contract 25,000 homes (1992-1995) (this
estimate based on savings of 50,000 MWh per
year at completion of contract)

ECONOMIC BENEFITS

SESCQO’s contract with CMP provides many distinct contributions to the local area. In
addition to the employment of 45 permanent, full-time persons (in Maine) in 1992,
SESCO’s annual expenditures were just over $4.25 million. As Table 3-6, titled Selected
SESCO Expenditures For 1992 (on the following page) indicates, a large percentage of
their annual expenditures — almost 80 percent — were spent within the state.
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TABLE 3-6. SELECTED SESCO EXPENDITURES FOR 1992

Expenditures
Category In-State QOut-of-State Total

Materials purchases $552,349 $506,000 $1,058,349
Other purchases $728,476 $92,000 $820,476
Salaries and wages (including

benefits and taxes) $2,033,895 $300,000 $2,333,895
Taxes, fees and licenses $44,480 $0 $44,480
Total $3,359,200 $898,000 $4,257,200

Notes: The information in this table was derived from personal communications and written
correspondences with SESCO management in November 1993. There are no direct payments to local
property taxes because SESCO leases rather than owns a building.

This high ratio of in-state spending reflects a commitment on the part of SESCO
management to ensure that local business (e.g., trades contractors, suppliers, distributors,
and local service providers) benefit from SESCO’s presence in Maine.®* SESCO
currently utilizes upwards of 77 different suppliers to provide the necessary materials for
installation in residences. Of these suppliers, 85 percent (65) are in state.

In 1992 SESCO spent more than $143,000 in Maine to purchase new vehicles; making
it the largest purchaser of small trucks and vans at each of the two local dealerships.
More than half of the materials installed in Maine residences (including insulation,
weatherstripping, compact fluorescent, plumbing fixtures, pipe wrap, etc.) were obtained
through purchase agreements with local suppliers and distributors.

94. James Maitilasso, Operations Director and Purchaser for SESCO, stated during a personal
communication in October 1993, that "utilizing local suppliers (even when the cost is slightly higher) and
subcontractors whenever possible benefits SESCO with reliable and quality services, and provides jobs and
income to the local community.” He also noted that several local subcontractors have significantly
expanded their operations as a result of their involvement with SESCO.
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To date SESCO reports they have
supplied CMP’s program participants with
approximately $17.02 million worth of
energy conservation improvements.
Similarly, although not direct
expenditures for conservation
improvements, vehicle purchases, office
supplies, company uniforms, insurance
and more are all purchased locally.

Unlike other energy producing facilities, SESCO does not have a large capital investment
in construction of a facility. Due to the nature of the services they provide (similar to
that of construction companies) ,SESCO does not require a factory-type setting with fixed
machinery. SESCO currently leases a 5,000 square-foot two story office/warehouse
which houses the local office and telemarketing staff, and provides space for storage of
materials, supplies and parking for the company’s vehicles.

However, the most significant difference between SESCO’s contribution to the economy
and that of a permanent energy facility or most other industries, is the annual impact on
electricity customers. The benefits to the 18,710 residences treated thus far range from
reductions in utility bills to improved comfort.

The first 11,848 residences treated yielded 33,246 megawatts-hours of energy savings —
equivalent to an annual average electricity savings of 2,806 kWh and $317.08 per year
for each residence.’® Upon completion of the conservation program (two contracts
spanning 1989-1995) the combined savings of 75,000 MWh annually will yield annual
customer savings of $8.48 million.

The customer dollar savings also provide significant capital which can be reinvested into
the economy as payments for other goods and services, or investment in other industries.
In addition to the increased purchasing power, residents benefit from improved comfort
levels resulting from cutting down on drafts, losses of cooled or heated air, and in
general the maintenance of more constant temperatures.

95. According to the Summary Highlights of the CMP-SESCO Residential Power Partners provided by
Mr. Richard Esteves, owner of SESCO, the company plans to invest another $7.1 million in residential
energy conservation improvements, for a total of $24.1 million during the life of the contracts.

96. These energy and dollar savings are based on actual measured savings provided by Mr. Esteves, in
November 1993. Energy savings (measured by CMP and SESCO) are actual metered reductions —
derived by subtracting electricity usage after treatment from usage before treatment at each residence
treated. The dollar savings are based on an average CMP residential rate of $0.113 per kWh.
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TAXES

Similar to other businesses in Maine, SESCO pays state sales tax on a significant
percentage of its purchases. In 1992 they paid in excess of $38,000.°7 Unlike other
businesses which own their own buildings, SESCO leases and therefore does not pay
local property taxes directly.®®

EMPLOYMENT

SESCQ'’s impact on the local labor market is not as obvious as it would be had they been
a large mill or hospital. In fact, the firm’s 6 to 8 crews and office personnel (a total of
45 employees) represent a very small percentage of the total labor force estimated at over
40,000 persons in the Lewiston, Auburn and Lisbon Falls area.®®

Nevertheless, due to the nature of the business, SESCO does provide steady employment
for persons with mechanical and construction skills, as well as those with energy auditing
skills. The average salary for SESCO’s employees in 1992 was approximately $34,000.
Total payroll (including salaries, wages, benefits and taxes) for the in-state employees
was just over $2.03 million.

Although some of SESCO’s employees are originally from out-of-state, SESCO has been
able to draw almost entirely from the local labor pool to meet their employment
needs.!%.  Of the 45 employees at year-end 1992, 43 were hired in Maine and all but
one of the supervisors and crew chiefs were from Maine.

SESCO’s hires predominantly full-time workers for year round employment, although
occasionally part-time workers are also utilized. Unlike much construction related
employment there is little, if any, "down time" due to weather, seasonal variations, or
real estate market influences.

97. This estimate is based on sales tax payments of 6 percent on each dollar of applicable supplies,
materials and equipment purchased in the State of Maine.

98. Leasing or renting property rather than owning i1t does not relieve a business or individual from the
burden of property taxes. Lease or rental payments usually reflect these taxes and any other required
payments and are alternately paid by the property's owner or agent.

99. This estimate is based on personal communications with a representative of the Androscoggin County
Chamber of Commerce, in September of 1993.

100. According to Walter Noe, SESCO's Maine Project Supervisor, of their total number of employees,
two or three worked for SESCO previously and came to Maine to work on this project.
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In addition to those directly employed by SESCO, a utility hired inspector (paid for by
SESCO) and three utility personnel are involved part-time to oversee the SESCO
contract. Similarly, 15 local subcontractors (including plumbers, electricians, carpenters,
insulation contractors and others) were paid approximately $165,000 for services in 1992.
SESCO also utilizes local service providers for vehicle repair and maintenance, janitorial
services, advertising, and insurance and medical needs, further contributing to the local
economy.

SUMMARY COMMENTS

SESCO is relatively new to Maine, setting up a local office in Lisbon Falls only in the
last five years. Nevertheless, at a cost of less than five cents per kWh (considerably
below the cost of the biomass facilities reviewed earlier in this section), its operations
directly support Maine’s energy and economic goals.

SESCO'’s contribution to the local economy has meant additional jobs for residents and
additional income for local business. SESCO has hired almost exclusively local people,
purchased approximately 80 percent of its goods and services locally (in 1992) and is
helping CMP residential customers save energy and reduce their electricity bills.

As one local business owner notes "Fortunately for the community [Lisbon Falls] and
myself, there are businesses like SESCO that help us all succeed. "!°!

3.4 CONCLUSIONS

The economic contributions from non-utility electricity generators and energy service
companies have been significant. Biomass electricity generation and energy efficiency
improvements have, and can continue to play a key role in maintaining Maine’s economic
and environmental well-being.

The biomass related non-utility generators provided new generation capacity when energy
demand was growing. It is capacity that will be available to support Maine’s emerging
economic recovery. The shift away from utility constructed power plants has reduced
the costs and the risks associated with conventional power plant construction and
operation. These power purchase contracts with non-utility generators have also allowed
utilities to take advantage of relatively short construction times (usually two years
compared with six to ten for traditional power plants).

101. Taken from a letter to Economic Research Associates from Pete Champagne, owner of Lisbon Falls
Getty Service Station, dated November 9, 1993.
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Early concerns about the biomass electricity industry revolved around their overall
reliability. In short, utility planners were worried about whether they would continue to
meet their contractual obligations and provide an efficient, clean, and reliable energy
resource. Despite these concerns, the biomass shortages and escalating biomass prices
have not materialized. In fact, the average price per ton of biomass chips has remained
relatively constant for the last decade. Greater emphasis on improving forest
management practices is taking hold and new markets for previously unutilized forest
products have emerged.

As these case studies indicate, biomass
facilities to generate electricity and energy
efficiency investments both are helping
the state meet its energy, environmental
and economic goals. They have
significantly reduced the state’s
dependence on imported oil; reduced air
emissions from existing utility facilities; ———"
contributed to reductions in greenhouse

gases; helped increase the life of existing landfills; and provided numerous incentives for
many of Maine’s industries to become more efficient and more profitable.

This emerging energy services industry has also provided substantial benefits reflected
in state and local employment opportunities, annual in-state expenditure patterns,
property and sales tax revenues and new construction. In addition to the direct
employment and expenditures, the "multiplier effects” of this new industry now supports
as many as 6,000 jobs within the state of Maine. This is nearly twice the total number
of employees supported by conventional utility expenditures. !>

The biomass facilities served an important supply function in the late 1980s and early
1990s. The downturn in the state’s economy, however, coupled with accelerated efforts
to conserve energy created a surplus power supply. This led in 1993 to the termination
of several facility contracts totalling almost 6.5 percent of the contracted MW capacity.
For a summary of these facilities and their current operating status see Table 3-7, on the
following page, titled Maine Non-Utility Biomass Electricity Generation.

102. The multiplier effects of the new energy services industry and the conventional utility industry are
discussed more fully in chapter 6 of this report.
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TABLE 3-7. MAINE NON-UTILITY BIOMASS ELECTRICITY GENERATION
(UTILITY PURCHASES) FOR 1992
Utility
Number Facility Contract Utility Utility
of Capacity Capacity Purchases Purchases
Category Facilities MW MW MWh Dollars
Stand-Alone
(Biomass)
Existing 7 170.0 161.9 854,529 $117,025,217
Terminated (1992
last year of sales) 3 32.0 27.2 168,121 $14,925,534
Subtotal 10 202.0 189.1 1,022,650 $131,950,751
Cogeneration
(Biomass/multi)
Existing 8 362.0 274.3 2,144,011 $162,893,206
Terminated (1992
last year of sales) 2 2.3 23 3,131 $274,248
Subtotal 10 364.3 276.5 2,147,142 $163,167,454
Total 20 566.2 465.6 3,169,792 $295,118,205
Notes: The information contained in this table is derived from personal communications with representatives of
the Maine State Planning Office, utility representatives, industry representatives, and data contained in FERC
Form I reports for Maine utilities. The Total "Capacity MW" reported does not include the 26.7 MW capacity
of the Down East Peat LP facility (which is one of the plants terminated in 1993) since very little of the plant’s
capacity was contracted for by a Maine utility and the actual utility contract capacity was not available at the
time this report was being written. In general, totals in this table may not add up due to individual rounding.

On a cost per kWh basis, energy efficiency programs provide even greater economic
benefits than current biomass facilities. For instance, whereas non-utility generators are
providing power at an average of 9.1 cents per kWh, customer energy efficiency
programs save electricity at an equivalent of 4.9 cents per kWh.!%® Based upon
current CMP program design, energy efficiency programs will save CMP’s residential,
commercial and industrial customers in excess of 486,000 MWh each year. This is about
15 percent of the 1992 production from biomass facilities shown in Table 3-7. For a
summary of the projected DSM savings, see Table 3-8, titled Central Maine Power
Energy Efficiency Purchases.

103. The non-utility generator costs are taken from 1992 data found in chapter 5 of this report, while the
cost of electricity savings are 1992 working estimates derived from documents provided by CMP.
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TABLE 3-8. CENTRAL MAINE POWER ENERGY
EFFICIENCY PURCHASES

Projected
Category Number Savings (MWh)
Energy Service Company contracts
Residential
Existing 1 50,000
Completed (in 1991) 1 25,000
Commercial/Industrial
Existing 2 120,000
Completed (in 1991) 2 55,000
Other DSM Programs (through 1992) n/a 236,000
Total Program Activity 6+ 486,000

Notes: The information contained in this table is derived from personal communications with John
Lynn, an energy conservation program representative at Central Maine Power Company, various
industry representatives and documents.

In addition to the obvious energy savings, these programs have helped to establish an
energy service industry in Maine. Maine residents and businesses alike have reaped the
benefits of the new jobs which were created by these companies (installing the energy
technologies) as well as the additional dollars spent for materials and services. These
expenditures, coupled with the annual utility customer dollars saved — from reduced
consumption — are contributing to on-going growth in other sectors of the economy.

Although the state as a whole has benefitted from this non-utility energy industry growth,
more obvious are the positive impacts on the numerous rural communities - now home
to these energy producing facilities and energy saving companies. Biomass and
conservation related employment have provided a stable income base and tax revenues
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for these communities in what many characterized as "good times" and more recently
during recessionary times.

Recessionary times have hit all of Maine’s communities hard since 1989, but in
communities with already limited opportunities the impacts seem far worse. The
deterioration of the real estate market, bank failures,'® closures of military
installations and long standing businesses, and the widespread reductions in consumer and
industry spending resulted in the loss of almost 25,000 jobs statewide between 1989 and
1991. This 3.49 percent decrease in total employment compares with a decrease of only
0.48 percent for the U.S. as a whole.!%

In reviewing Maine’s economy and the faster than expected economic growth in the
U.S., Maine’s Consensus Economic Forecasting Commission noted that the longer term
outlook for economic growth in Maine is optimistic, however they also added "...Maine’s
economy is now entered on a growth path that is below not only the trend of the late
1980s but also of the average growth trend from 1976-1992."106

Based on these forecasts, the contributions
from the biomass related industries, as
well as that from energy service
companies, will be needed to help Maine
businesses through the anticipated slower
economic growth period in the years
ahead. Continued investment in
renewable energy technologies and energy efficiency improvements will help ensure that

104. Like other industries in Maine, the financial institutions have also been hit by the recession.
Foremost among these is Maine Savings Bank. Riding the boom of the 1980s, the bank invested heavily
in commercial real estate. The declining economy and depressed real estate market was evident in half
completed construction projects and the sharp increase in the number of non-performing loans by project
developers and contractors . Banks were forced to foreclosure and in many instances (specifically Maine
Savings) they were unable to market the properties - which eventually led to the failure of the institution.
This information is based on personal communications with Chris Pearson, a representative of the Maine
Bureau of Banking, in September 1993.

105. These figures are based on calculations using total employment data for the state of Maine and the
U.S., compiled by the U.S. Department of Commerce, Economics and Statistics Administration, Bureau
of Economic Analysis, Regional Economic Information System, Washington, D.C., and reported in their
series titled Full-time and Pari-time Employment by Industry (SA25), 1969-1991, September 1992.

106. See Richard Brace, Charles S. Colgan, Michael Donihue, Laurie LaChance, and Raymond Monahan,
Report Of The Consensus Economic Forecasting Commission On The Outlook For The Maine Economy,
1993-1995, April 28,1993, page 2. This report was prepared at the request of the Governor.
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most of Maine’s energy related dollars stay in-state, rather than being spent on non-
indigenous energy resources with few benefits to Maine’s residents.

The implementation of PURPA and the importance of the biomass electric industry is
further emphasized in the key findings of a recent study on income and job benefits of
using wood and other biomass resources to produce electricity in the United States. The
authors note, "With much of this activity in the rural sector, biomass power can be a
substantial pathway for revitalizing rural America."!%’

107. See Meridian Corporation and Antares Group Inc., "Economic Benefits Of Biomass Power
Production In The U.S.," Biologue, September/December 1992, page 12. The study was completed for
the U.S. Department of Energy's Biomass Power Program.
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4.0 ENERGY & EcoNomMIC OVERVIEW

4.1 INTRODUCTION

Energy is the lifeblood of the economic process. It is needed to power office equipment
and transport both people and freight. It provides light, heat and air conditioning for
homes, schools and businesses. It is a critical ingredient for a diverse set of consumer
goods that range from medicines and plastics to food and clothing.

In 1992, Maine residents and businesses spent about $2.8 billion for all of their total
energy use. The annual energy bill represents about 12 percent of the state’s personal
income in 1992, or about $2,200 for every person in the state.

On a per capita basis, Maine uses only about 91 percent as much energy as the United
States as a whole. But average energy prices are about 14 percent more expensive than
for the United States. Meanwhile, per capita income is only 90 percent of the U.S.
average. The end result is that families and businesses in Maine spend about 20 percent
more of their income budget for energy than does the average U.S. resident or
business. 108

There is a growing concern in Maine
about the impact of alternative energy
strategies and generation facilities on the
price of electricity. One example of this
concern is a 1992 petition filed with the
Maine Public Utilities Commission
(PUC). In essence, the formal petition
asked for an investigation into Central Maine Power (CMP) Company’s contractual
arrangements with alternative generation facilities.

108. The state’s total energy expenditures for 1992 are calculated by the American Council for an Energy-
Efficient Economy using data supplied Edison Electric Institute and the Energy Information Administration.
The population and income data are taken from the Bureau of Economic Analysis, U.S. Department of
Commerce.
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The impetus behind the petition was that if the investigation led to cheaper power
contracts, this would lead, in turn, to cheaper electricity prices. In response to that
petition, CMP representatives noted that the PUC had previously "found that these
activities had ’benefitted ratepayers and shareholders by lowering costs, broadening
alternatives and reducing risk.” Nothing has happened since to undermine those
conclusions. "1

But to better understand how the current policies contribute to higher electricity prices
(or not), a framework for that analysis needs to be created. The purpose of this chapter
is to briefly explore the economic setting of Maine. That is followed by a review of how
energy — specifically electric energy — is used and produced in the state and what its
costs are.

4.2 ECONOMIC PROFILE OF MAINE

Energy consumption and expenditure patterns depend upon the social and economic
make-up of a state or region. In general, the greater the population, employment and
income levels, the greater use of energy. CMP, for example, uses these kind of
variables to forecast the sales of electricity within its service territory.!!® The first
step in this analysis, therefore, is to understand something about the profile of Maine’s
population and the nature of the state’s economy.

4.2.1 Population and Income

The historical population and income levels for Maine are summarized in Table 1 of
Appendix B. Based upon that data, Maine’s population rose from 997,000 persons in
1970 to 1,250,000 people in 1992. This is a 24 percent increase since 1970. By
comparison, the U.S. population rose by 25 percent in that same period.

Interestingly, Maine has a higher percentage of adults with a high school degree than
does the U.S. — 78.8 percent of persons 25 years old and over in 1990 versus 75.2

109. Letter from Arthur W. Adelberg, CMP attorney, to Mr. Charles A. Jacobs, Administrative Director,
Maine Public Utilities Commission, Docket No. 92-123, May 1, 1992, page 3.

110. See, Prefiled Testimony and Exhibits of Laurie G. Lachance, sales forecast testimony on behalf of
CMP in PUC Docket No. 92-345, March 1, 1993. Since that testimony, Ms. LaChance has accepted a
position with the Maine State Planning Office.
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percent, respectively. On the other hand, only 18.8 percent of Maine’s adults have a
bachelor’s degree or higher compared to 20.3 percent for the U.S.!!!

In 1980, Maine’s per capita income of
$8,218 was only 83 percent of the
average per capita income in the U.S. By
1992 this figure had risen to a record high
of $18,100, about 90 percent of the U.S.
level for that year.!!? As mentioned
later in the chapter, this 120 percent
increase in the per capita income is at
least partly responsible for the 28 percent increase in per capita electricity consumption
since 1980. Again for comparison, the per capita electricity usage for the nation as a
whole increased by only 17 percent in that same 12-year period.

TABLE 4-1. SELECTED POPULATION PROFILE DATA

Category I United States | New England | Maine

Rural Population (% of total) 24.80% 25.60% 55.40%
Population Density (per square mile) 71.3 210.1 40.0
Persons Per Household 2.63 2.58 2.56
Dependency Ratio 45.3% 58.9% 62.9%

Source: U.S. Siatistical Abstract 1992, using 1990 Census data found in a variety of tables.

As shown in Table 4-1, Maine is a highly rural state with more than half of its
population located in non-urban areas. This is more than double the ratio for both the

111. See, Statistical Abstract of the United States 1992 (Washington, DC: Bureau of the Census, U.S.
Department of Commerce, 1992), as downloaded from the Census electronic bulletin board as spreadsheet
file ME.WK1.

112. It should be noted that when the income levels are discounted for inflation, the level of per capita
income actually peaked in 1989. Again, see Table 1 of Appendix B.
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U.S. and the New England region. Further highlighting this point is the extremely low
population density (measured as the number of persons per square mile) compared
especially to New England. Maine also has a slightly smaller number of persons living
in a household than the U.S. average. One factor that can influence per capita income
and economic vitality is the state’s dependency ratio. For purposes of this chapter,
dependents are defined as residents less than 18 years of age and more than 64 years of
age. The dependency ratio reflects the total number of dependents as a percent of a
region’s working age population.

Using this benchmark, the United States has a dependency ratio of about 45 percent.
New England’s dependency ratio is 59 percent. Maine shows a ratio of 63 percent —
about 40 percent larger than the U.S. figure. In other words, there is a larger population
of dependents in the state. This, by definition, tends to lower the per capita income for
the region.

4.2.2 Employment Patterns

A detailed 1992 summary employment profile for Maine is provided in Table 2 of
Appendix B. In 1992 the Maine economy supported nearly 687,000 jobs. Measured on
a per capita basis, the employment level in the state compares favorably to the United
States as a whole.

In 1992, the Maine economy supported
Per Capita Jobs in Maine 1992 103 percent of the per capita number of
Percent of U. (U.8. * 100%) jobs as in the U.S., including both wage
* and salary workers, proprietors and the
0008 7 self-employed. A surprising source of
% strength is the number of non-farm
/ = proprietors in the state, about 39 percent
above the national average.

Figure 4-1 illustrates the 1992 job
intensities in selected Maine economic
sectors. The chart indexes Maine’s per

o e " e P ke capita employment in each sector to that
Sowrce: Estimates by Economic Ressarch of the United States. Sectors having a per
Associstes based on 1992 BEA data capita job intensity greater than 100
percent are those which provide more
employment compared to same sectors in
the United States. Similarly, those
sectors with a per capita employment of less than 100 percent provide fewer jobs
compared to those same sectors for the nation as a whole.

Figure 4-1
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TABLE 4-2. GROSS STATE PRODUCT FOR
THE U.S., NEW ENGLAND AND MAINE
(IN MILLIONS OF 1989 DOLLARS)
h—-———_—_——————_————:———‘_——"—__———-——-—J
United States New England Maine
Sector GSP Pent | GSP | Pent GSP | Pent
Farms 88,587 1.72 1,505 0.48 311 1.32
Ag/Forest Svcs, Fishing 24,896 0.48 1,908 0.61 354 1.51
Mining 80,254 1.55 232 0.07 12 0.05
Construction 247,721 4.80 16,326 5.23 1,739 7.41
Manufacturing 965,997 18.70 62,580 20.06 4,527 19.29
Transportation/Utilities 460,863 8.92 22,219 7.12 1,909 8.13
Wholesale Trade 339,468 6.57 21,352 6.84 1,314 5.60
Retail Trade 485,979 9.41 30,929 9.92 2,609 11.11
F.I.LR.E. 896,652 17.36 57,588 18.46 3,984 16.97
Services 970,539 18.79 67,903 21.77 3,876 16.51
Government 603,805 11.69 22,388 7.18 2,840 12.10
Total 5,164,671 100.00 311,942 100.00 23,474 100.00
Per Capita 20,925 n/a 23,664 n/a 19,241 n/a
Notes: The term "F.I.LR.E." refers to finance, insurance and real estate. "GSP" refers to Gross State Product while "Pcnt”
refers to the sector’s percent of total GSP for its given region, whether the U.S., New England, or Maine.
Source: 1989 data from the U.S. Depariment of Commerce, Bureau of Economic Analysis, Washington, DC.
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Based upon Figure 4-1, the state’s economy shows surprising strength in a number of
sectors, namely construction, lumber and wood products (including pulp and paper
mills), and trade (including wholesale and retail trade). The state is a little weaker,
however, in manufacturing activities other than the wood products industry, in business
services, and in the finance, insurance and real estate (F.I.R.E.) sectors.

4.2.3 Other Economic Indicators

Table 4-2, on the previous page, contains data on the Gross State Product (GSP) for the
United States, New England and Maine. Comparison of these figures offers yet another
insight into how the state uses energy as part of its economic process. Most notable is
Maine’s per capita GSP. At $19,241, the state’s share of the economic pie is 92 percent
of the U.S. average and only 81 percent for the New England region.

While we might note that Maine has roughly the same employment intensity as the U.S.,
its per capita GSP is significantly lower. This is an indication that the state’s energy
intensity is also smaller than the U.S. As is shown in Table 4-3, this is the case. There,
the per capita energy use in Maine is only 293 million Btus (MBtu) compared to 322
MBtu at the national level.

TABLE 4-3. 1991 PER CAPITA REGIONAL ENERGY USE
(IN MILLION BTUS)

End-Use Sector I United States I New England Maine

Residential 64.9 64.3 64.0
Commercial 51.6 51.8 47.3
Industrial 117.4 45.3 96.5
Transportation 87.7 65.7 85.5
Total 321.7 227.0 293.3

Source: This data is taken from the State Energy Data Report 1991 (Washington, DC: Energy Information Administration,
U.S. Department of Energy, DOE/EIA-0214(91)). May 1993.
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What is surprising about Table 4-3, however, is the extremely small per capita energy
use of 227 MBtu for the New England Region. This means that New England uses 23
percent less energy per capita than Maine even though its per capita GSP is 23 percent
larger. The implication is that New England is able to obtain a higher level of value-
added product per million Btus compared to Maine.

Part of the gap in the New England energy intensity can be explained by Maine’s higher
transportation uses, reflecting a substantially larger rural population and smaller
population density (shown in Table 4-1). Still, the industrial energy use is an even more
significant difference. To get at the heart of that difference, we need to examine the mix
of industrial activities as shown by the employment patterns.!!3

It turns out that Maine has significantly stronger employment levels than New England
in several energy-intensive industries — including lumber and pulp and paper products.
New England, on the other hand, has a stronger presence in higher-value added, high
tech industries that use more secondary manufacturing processes which are less energy-
intensive.

4.3 ELECTRICITY USE PATTERNS IN MAINE

4.3.1 Electricity Consumption

Table 3 in Appendix B maps out the historical electricity consumption in Maine since
1970. Based upon that data, several key indicators can be created. Table 4-4, on the
following page, summarizes this information for two different periods of time. The first
is for the years 1970-1992 to provide a full historical perspective of electricity sales.
The second embraces the mid-1980s to compare the period of accelerated growth in
Maine with the longer historical view. Much of the planning for the current generation
of alternative energy facilities was based upon the growth of electricity usage in the latter
period.

113. Although not shown in this report, the same employment data shown for Maine in Appendix 3-A-2
is also available for the New England region.
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TABLE 4-4. KEY ELECTRICITY CONSUMPTION INDICATORS

e —
1970-1992 Growth 1981-1989 Growth

End-Use Sector 1992 GWh Sales (%) Rate (%) Rate (%)
Residential 3,830 (34%) 3.7% 3.5%
Commercial 2,719 (24%) 4.7% 5.9%
Industrial 4,748 (42%) 3.2% 3.8%
Total 11,297 (100%) 3.7% 4.2%

Source: Historical data contained in Appendix 4-A-3. Note: The term "GWh" means gigawatt-hour, or one million kilowatt-
hours.

In the period 1970-1992, electricity consumption grew at an annual rate of 3.7 percent
compared to a 3.1 percent in the U.S. as a whole. The mid-1980s were a period of a
particularly robust growth, averaging a 4.2 percent annual increase. During this same
period in the U.S., electricity consumption grew by only 2.6 percent.

During the 1980s Mainers did not appear to be especially price sensitive with respect to
electricity sales. For instance, in evaluating the total growth in kWh sales in the period
1984 through 1992, it appears that each 10 percent increase in the price of electricity
lowered demand by only 1.0 to 1.2 percent.

Growth in GSP and Electric Sales

Annual Change (Percent)

- T T T ™ Al v T T v
978 1980 1982 1984 19886 988 1990 1992

T ~

—=— @S8P == KWH Sales

Bource: Bureau of Economic Analysis,
Energy Information Administration, and
Edison Electric Inatitute

Figure 4-2
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At the same time, each 10 percent increase in the state’s GSP appears to have prompted
a 5.2 percent increase in electricity sales.!!* In other words, a 10 percent growth in
state income has about five times the effect on electricity sales as a 10 percent increase
in electricity prices. These findings are similar to those established by Central Maine
Power in its own forecasting model.!!> Figure 4-2, on the previous page, also shows
this correlation by tracking the annual percentage changes in GSP and electricity
consumption.

The so-called "boom" years in the 1980s show a particularly strong link between GSP
and electricity sales. Fueled by the robust economic activity in the mid-1980s, it appears
that Mainers were, in effect, playing catch-up with their U.S. counterparts. The state’s
per capita use of electricity for all uses rose from 5,083 kilowatt-hours (kWh) in 1970
to 9,287 kWh in 1992.

This growth increased per capita usage levels from 74 percent of the national
consumption in 1970 to 86 percent by 1992. Again, as Figure 4-2 illustrates, the trend
mirrors the changes in the Gross State Product and personal income during that period
of time.

4.3.2 Electricity Production

Historically both Maine and the New England states have depended heavily upon oil-fired
electricity generation. Following the 1973-74 Oil Embargo and growing concern about
environmental issues, there was a clear mandate to reduce the state’s petroleum
dependence.

In achieving this goal, Maine was quite
successful. As one utility stated in its
1991 annual report: "Maine has
established itself as a national leader in
energy policy that aims at reduced oil

114. This phenomenon is referred to as price and income elasticities. As part of this study, the American
Council for an Energy-Efficient Economy (ACE?®) completed a brief analysis of the impact of price and
income on Maine's electricity consumption. The ACE3 review suggests a typical value of -0.096 and
+0.518 for price and income elasticities, respectively.

115. See, for example, February 1993 kWh Forecast Update: Documentation (Augusta, ME: Economic
& Load Forecasting Department, Central Maine Power, February 1993). According to CMP, the
residential sector is shown to have price and income elasticities of -0.12 and +0.21, respectively. On the
other hand, the commercial sector is shown with elasticities of -0.16 and 0.62, respectively.
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reliance, increased diversity, promotion of renewable resources, and a priority for cost-
effective conservation."116

Two other observers noted that "the combination of Maine’s heavy reliance on imported
oil, the 1979 [sic] Public Utilities Regulatory Policy Act, and an abundance of otherwise
unusable wood left by a century of human and natural changes made Maine a national
leader in wood utilization for electricity production."!!”

As noted previously, the period from 1987 to 1992 was the critical period of
development for alternative generating facilities. In 1992 the installed electric generation
capacity was 2,107 megawatts (MW). The non-utility generators (NUGs) provided 672
MW of total capacity, or about 32 percent of total plant capacity.!!® Much of this
capacity is in the form of biomass generation. Table 4-5 outlines the evolution of
Maine’s generation mix for the years 1987 and 1992. It is shown as a percent of total
megawatt-hours (MWh).

The most significant change shown in the Table 4-5, on the next page, is the movement
away from oil-fired capacity and the increased purchase of non-utility generation. While
generation of oil-fired electricity dropped from 28 to 16 percent in the period shown,
NUG purchases increased from 13 to 34 percent, respectively. Nuclear capacity
decreased slightly in this same period. At the same time, the outside purchases from
Canadian sources and the New England Power Pool also decreased their shares of the
Maine generation capacity.

116. CMP Annual Report 1991 (Augusta, ME: Central Maine Power Company, 1991), page 3. CMP
went on to say that "CMP supports those policies. We have more than 80 contracts in force for non-utility
purchases. "

117. Charles S. Colgan and Lloyd C. Irland, “The Sustainability Dilemma: Observations from Maine
History," Toward a Sustainable Maine: The Politics, Economics, and Ethics of Sustainabiliry (Edmund S.
Muskie Institute of Public Affairs, University of Southern Maine, 1993), page 68.

118. The 1992 generation capacity data is taken from the NEPLAN CELT Report (Boston, MA: New
England Power Pool, April 1993), and from a personal communication with Carroll Lee, Vice President -
Operations, Bangor Hydro-Electric Company, November 30, 1993.
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TABLE 4-5. GENERATION MiX OF ELECTRIC CAPACITY
(PERCENT OF TOTAL MWH)

Type 1987 1992
Hydropower 13% 15%
Nuclear 22% 26%
Oil 28% 16%
Purchases 25% 9%
Non-Utility 13% 34%
Total 100% 100%

Source: Estimated from various annual reports for Central Maine Power, Bangor Hydro-Electric,
and Maine Public Service Companies.

4.3.3 Electricity Prices

In 1984 CMP projected the average current price of electricity to rise from about 6.0
cents per kWh in 1982 to 10.7 cents in 1992. When adjusted for the expected
inflationary trends, however, the company also indicated that real prices would remain
nearly constant within that same time-frame.!!°

Fortunately for Maine, actual prices remained below the forecasted level with CMP’s
average 1992 price climbing to only 8.9 cents (in current dollars).!*® The statewide
average price rose to only 9.05 cents per kWh. While less than originally forecasted in
1984, Maine’s electricity prices remain 32 percent higher than for the U.S. as a whole.

119. See, "Prepared Direct Testimony and Exhibits of Darrel R. Quimby," on behalf of Central Maine
Power Company, PUC Docket 84-120, August 31, 1984, Table 20.

120. CMP Annual Report (Augusta, ME: Central Maine Power Company, 1992), pages 44-45.
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New England historically has had relatively high electricity prices compared to the
nation. Within the New England region, Maine has the second lowest price based upon
total customer sales. This comparison is shown in Table 4-6.

TABLE 4-6. 1992 CUSTOMER SALES AND PRICES

Total Customer Sales Residential Customer Sales
Region Average Average Average Average Percent of
Customer Revenue Customer Revenue Total
Use (kWh) (Cents/kWh) Use (kWh) (Cents/kWh) Revenue

United States 24,331 6.84 9,383 8.20 120%
New England 17,136 9.74 7,000 10.88 112%
Maine 17,617 9.05 6,627 11.37 126 %
New Hampshire 15,065 10.21 6,962 11.36 111%
Vermont 16,500 8.93 7,506 9.71 109%
Massachusetts 17,086 9.66 6,640 10.62 110%
Rhode Island 14,550 10.30 6,043 11.18 109%
Connecticut 18,752 10.04 8,003 11.07 110%

Source: Statistical Yearbook of the Electric Utility Industry 1992 (Washington, DC: Edison Electric Institute, October 1993),
Tables 66A and 67A. The last column is derived by dividing average revenue per kWh for residential customers by the
average revenue per kWh for all customers.

Perhaps of more concern to consumers is the average price paid by households. In this
regard, Maine is virtually tied with New Hampshire as having the highest residential rate
in the region. In fact, the gap between the total customer average and the average
residential rate is the largest within the region. As shown in Table 4-6, the residential
rates are 126 percent of the average rate for all customers. A review of Table 4 of
Appendix B shows this gap to have widened significantly since 1984.
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5.0 ALTERNATIVE SCENARIOS

5.1 INTRODUCTION

At this point it is clear that energy efficiency investments, qualifying facilities (QFs), and
other non-utility generators (NUGs) are major energy resources in Maine. Moreover,
they have "clearly proven they can reliably meet their contractual obligations to supply
power to the grid."!?!

But how much has the development of alternative generation projects affected the overall
cost of electricity? Materials prepared by CMP have suggested that the state’s energy
policies are responsible for about two-thirds of the rate increases since 1988.!?2 On
the other hand, an analysis by a Maine engineering consultant suggests that it is more
appropriate to compare today’s prices with those that would have existed had CMP
continued its business-as-usual policies of the early 1980s. In that case, the analysis
suggests that ratepayers would have ended up by paying five million dollars more than
the current level of expenditures.!?

It is important to place the question of rate impact in context. The review of past state
policies and utility implementation of those policies makes it clear that adverse rate
impacts were not expected by either the Maine Public Utilities Commission (PUC) or the
utilities themselves. The utility programs to pursue NUG capacity and energy efficiency
were designed with the intent and expectation that costs and prices would be lower, not
higher.

121. Comments of John M. Flumerfelt, former Director of Energy Policy, Maine State Planning Office,
before the Joint Standing Committee on Utilities, August 27, 1992.

122. Central Maine Power Company, Table entitled, "Components of Revenue Changes Implemented from
January 1988 through July 1993 Considering Estimated Impact of DSM Related Lost Revenues and Fuel
Cost Savings,” provided by Public Advocate Stephen Ward, November 15, 1993.

123. See "Comparison of the Cost of QF purchases with the Capacity Expansion Plan Recommended by
Central Maine Power Company,” an analysis by Richard Darling for the period 1982 through 1992.
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When viewed only from a rate impact perspective,'?* Maine’s recent experience, and
for that matter, most of New England’s experience is a prime example of reasonable and
prudent decisions that in hindsight look bad. The entire New England region pursued
policies designed to reduce dependence on oil primarily because the cost of oil (and gas)
was expected to rise rapidly in the future. Based upon this expectation, utilities around
New England made investment decisions. Maine relied upon competitive purchases from
NUGs. Other utilities invested in coal conversions or nuclear power. Electricity prices
around New England went up as utilities reduced their dependence on oil.

But, contrary to all utility forecasts and the expectations of policy makers, oil prices went
down, not up. As things turned out, the benefit of 20/20 hindsight says that the smartest
investments in the 1970s and early 1980s were to build new oil-fired power plants and
to pursue energy efficiency improvements. In other words, electricity rates would be
even lower today if Maine utilities had aggressively pursued energy efficiency on the one
hand, and — to meet remaining electricity demand — started buying or building oil-fired
power plants while consumers throughout the country were standing in lines at gas
stations. Clearly this is not a realistic scenario on either count.

Within this context, the present chapter constructs three alternative resource scenarios
that might have occurred had either the Maine Legislature or the PUC acted differently
and made different policy decisions. These scenarios were constructed first by examining
PUC actions and proposed utility resource plans, and then by identifying and pricing a
reasonable mix of alternative (i.e., more conventional) energy supply strategies.

The chapter describes the methodology used to construct the scenarios, describes the
three scenarios that were actually constructed, and calculates an estimated electricity rate
and bill impact of each scenario compared to the energy choices actually pursued in the
state. The rate impact reviews the cost per kilowatt-hour under each scenario. The bill
impact explores the change in revenues actually paid by Maine residents and businesses
in each scenario. It reflects both the price of electricity as well as the change in
consumption levels.

5.2 METHODOLOGY

Three steps were taken to identify and understand the basis and impacts of Maine’s
energy policies since 1978. These are described in the subsections that follow.

124. The tendency is to dwell only upon the rate impacts of various energy policies and utility programs.
However, as seen in chapters five and six, despite the modest price impacts there have been substantial
economic and environmental benefits for Maine resulting from the state's current energy resource
strategies.
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5.2.1 Research Design

There were several types of materials used to document the policies and their impacts.
PUC Orders describe the policy actions. Utility testimony, exhibits and resource plans
were used to understand the utilities’ early plans and how their plans adjusted to
subsequent PUC orders and decisions. Utility resource plans, submitted periodically to
the commission, detail what generating plants and what purchases from outside suppliers
(including NUGs), each utility intended to add and retire from its generating capabilities
during each year of the planning period. Documents showing actual energy resource
selection and costs from other New England states were obtained and used.

The difference between what the utilities originally intended to do, and what they ended
up doing, formed the basis for differentiating the "baseline” scenario from the
hypothetical, alternative scenarios. The original research design called for constructing
a single, alternative scenario. However, after extensive exploration, discussion and input
from members of the PAG, it was concluded that the history was too complex and
uncertain for one alternative scenario to suffice.

Instead, three scenarios, each representing a plausible interpretation of what might have
taken place under different PUC mandates, are created. While it is likely that none of
the alternative scenarios would have happened exactly as laid out in this study, they
represent a reasonable interpretation of different investment patterns that might have
been followed. In effect, the three alternative scenarios represent a range of impacts that
might have occurred under different policy choices.

5.2.2 Supportable Estimates

Supportable estimates were needed to calculate the amount of energy and capacity that
would have shifted from actual energy resource selections to the selections made in the
alternative scenarios. This was accomplished for all three alternative scenarios by
determining which resources the utilities developed solely as a result of specific PUC
actions. Then, assuming there would be no change in energy demand, the capacity
acquired directly from these resources was subtracted from the actual generating mix.
Each alternative scenario was then built by adding to the mix a combination of resources
which the utility might have otherwise pursued.
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5.2.3 Production Costs

The costs of producing, purchasing, and conserving electricity are known quantities in
the actual scenarios. The corresponding costs for the alternative scenarios, however,
must be calculated based not on actual cost information but on estimates. In the same
way that each alternative cannot be predicted with 20-20 hindsight, it is not possible to
know with precision what construction and operating costs would have been. This
problem persists whether Maine utilities would have built their own facilities or
purchased power from outside sources. As will be discussed in more detail, related data
from inside and outside Maine was used in making cost estimates.

5.3 KEY PUC ACTIONS

Both the documentary evidence and discussions with the interested parties indicate that
the critical PUC decisions consisted of denying the utilities permission for some
generating sources and requiring them to rely on other sources. The decisions below
represent the major decisions which most influenced the energy resource choices of the
1980s. They are summarized in Appendix D.

5.3.1 Sears Island Permit Denied

The earliest relevant decision came at the end of 1979 when the commission denied
Central Maine Power (CMP) Company’s petition for a certificate to construct a 600
megawatt (MW) coal plant at Sears Island (Docket U-3238). Under the proposal
submitted to the Commission, CMP would own approximately 80 percent of the unit.

The denial was based on CMP’s failure to show that there would be adequate demand
for the plant’s output and because other supply options, including energy conservation,
cogeneration and Canadian purchases had not been adequately explored. Had this plant
been approved by the PUC, and built, it would have met a large portion of the energy
needs which were later met by other sources. Based upon today’s prices it appears that
a 300 to 400 MW coal power plant would provide electricity in excess of 7.0 cents per
kilowatt-hour (kWh).

5.3.2 Order to Sell Shares in Seabrook

Beginning in 1982 a series of PUC decisions led the three Maine utilities to sell their
shares of Seabrook Unit 1 in 1985 to Eastern Utility Association. Seabrook Unit 1 is a
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1,197 MW nuclear power plant that was originally to have been on-line in 1983. Con
struction and regulatory delays, however, postponed commercial operation until 1990.

The commission felt, as was characterized in the 1982 Maine Public Service Company
(MPSC) decision in Docket 81-114, that the investment in Seabrook was not an
economical way to meet the future demands. In Docket 84-80 (May 1985), the
Commission noted, for example, that because of Seabrook, MPSC’s financial condition
had been deteriorating to the point where bankruptcy was examined (although not
pursued) as an option.

At one point in the review of Seabrook the PUC disallowed approximately 30 percent of
the utility investments in Seabrook. At another point, the Commission stated that if the
utilities chose to move ahead with Seabrook Unit 1, they could put remaining costs into
ratebase, except that they would not be able to charge ratepayers more than a specified
amount which would vary in succeeding years, into the next century. These benchmarks
were established as part of a May 1985 stipulation in Docket 84-120.

Although it cannot be proven, it is also possible that Maine’s actions were an important
factor influencing the eventual cancellation of Seabrook Unit 2, in which all three of the
utilities also had shares.

5.3.3 Promotion of Power Purchases from Independent Suppliers

Prior to the late 1970s, there was little precedent or expectation that utilities would
acquire power from non-utility generators. This changed when the Federal Government
enacted the Public Utility Regulatory Policy Act (PURPA) in 1978.1% This was
followed by the enactment of Maine’s own version of PURPA in 1979 by the Maine
Legislature, the Small Power Production Facilities Act (SPPFA).!?6 After extensive
hearings, the Maine PUC issued regulations to carry out the PURPA AND SPPFA
statutes as Chapter 36 of its administrative rules.

PURPA and the SPPFA required utilities to buy power from independent generating
facilities — provided that the facilities met certain, qualifying conditions. Hence, these
units came to be known as Qualifying Facilities, or QFs. The degree of QF development
has varied greatly from one state to another, depending both on the available resources
and on the regulatory environment.

125. See, Public Law No. 95-617, 92 Stat. 3117, enacted on November 9, 1978. Section 210 of that act
encourages the use of cogeneration facilities and independent power production. See, 45 Federal Register
12234, February 25, 1980, promulgating 18 C.F.R. 292.301, et seq (1980).

126. See, 35 M.R.S.A. section 3301, et seq (1988 and Supp. 1992).
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One critical condition in the QF or NUG development is the rate the utilities were to pay
to purchase power from NUGs. The utility is required by law to pay up to its "avoided
cost" — meaning the incremental costs that the utility would have had to incur if the
power from the QF was not available. While this is a clear, theoretical concept,
commissions across the country have wrestled with the question of how to set equitable
avoided cost rates, and there has been on going debate and controversy over this issue.
In 1992 Maine utilities paid an average of about 9.2 cents per kWh for non-utility power.

5.3.4 Establishing Avoided Cost Rates

In 1984, in a series of dockets (82-174, 81-276, 83-264, and 83-303), involving MPSC
and CMP, the PUC decided that purchases from QFs could substitute for the power
Maine utilities would have received as a result of their ownership in Seabrook 1. This
meant that the projected cost of Seabrook was the correct basis on which to calculate
avoided cost.

The commission modified this basis by stating its belief that CMP, MPSC, and Bangor
Hydro-Electric Company (BHE) would not be able to sell their Seabrook shares for the
full value of their investments but would likely obtain only about 80 percent of that
value.'?’ The other 20 percent of investment costs could therefore not be "avoided."
Accordingl%', payments to QFs would be based on 80 percent of the forecasted cost of
Seabrook. 18

During this period the utilities in Maine and New England believed that Seabrook would
be less expensive than oil or other fossil fuel plants. This belief continued even though
Seabrook was, at that time, the most expensive power in the pipeline.

The high cost of Seabrook and the prevailing view that alternatives would be even
higher, meant that QFs would be offered rates significantly higher than if avoided costs
were based on much lower fuel price forecasts. However, lower fossil fuel prices would
have also meant that Seabrook made less economic sense. As it turned out, Seabrook
became one of the most expensive plants in New England. Had it remained a part of the

127. The utilities testified that Seabrook was in fact worth 100 percent of both the sunk and projected
investment. Has the PUC adopted such a view, the avoided costs would have been higher.

128. MPSC, in fact, argued that since the company already owned a share of Seabrook the plant was not
avoidable, that the company therefore had surplus capacity for many years into the future, and so there
should be a zero capacity component to its avoided cost rates.
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resource mix within the Maine utility system, it is likely to have cost either ratepayers
or its utility owners in excess of 14 cents per kilowatt-hour.!?

5.3.5 Option for Levelized Contracts

Developers of non-utility generating plants are concerned not only with the rates that they
will receive, but also with how payments will be made over time. Avoided costs are
usually expected to increase over time, as fuel and other costs increase, and utilities have
new capacity needs. But the capital costs of non-utility plants are often financed by loans
that require repayment in level payments over time.

Often the loans to QFs are to be retired within a 15-year period rather than the more
normal 30-year amortization period enjoyed by the utilities. Moreover, non-utility
generators often have higher costs of borrowing than do the utilities themselves.!3°
It is therefore of great benefit to QF developers to be able to obtain larger portions of
their payments in earlier rather than later years, even if they receive the same total
present value of payments.

To accommodate QF developers, the PUC required Maine utilities to offer rates to QFs
which, in large part, were either levelized or otherwise front-loaded. The term front-
loaded simply means that a larger part of the total earnings is paid earlier in a contract
period. Table 5-1 illustrates the differences between the hypothetical avoided costs of
a utility and the levelized and front-loaded costs.

While the three streams of payments may differ in each of the 10 years shown (measured
in nominal cents per kilowatt-hour), they have the same equivalent value when discounted
and summed on a present value basis. In this manner, QFs can be paid more of their
earnings up-front to accommodate lenders who want their money back in 12 or 15 years
rather than the 30-year amortization period referenced earlier.

Front-loading is a two-edged sword for ratepayers. Under either the levelized or other
front-loaded scenario, ratepayers are required to pay more for their electricity in early

129. The final installed cost of Seabrook, according to Public Service of New Hampshire, was $5,530 per
kilowatt (kW). Assuming a levelized fixed cost rate of 15 percent, the annual capacity cost is $830 per
kW. Assuming a 78 percent capacity factor means that Seabrook's levelized capacity cost would be 12.2
cents per kWh. Annual operating cost are about 2.5 cents per kWh. This brings the total cost to 14.7
cents/kWh.

130. For example, Fairfield Energy (reviewed in Chapter 4) borrowed about 80 percent of its needed
investment capital at 14.5 percent over a 12-year period. In 1987 when Fairfield went on line, CMP had
a weighted cost of capital of 11.2 percent.
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years compared to later years. In the example shown in Table 5-1, customers will pay
more per kWh in years one through five, but less during the last five years (compared
to the actual avoided costs shown). This accommodation for front-loaded contracts did
not mean that all Maine QF contracts were negotiated in this manner, however.

TABLE 5-1. COMPARISON OF QF
COSTING METHODOLOGIES
(IN NOMINAL CENTS PER KWH)
k= R ———

Avoided Levelized | Front-Loaded

Year Cost Cost Cost

1 7.35 8.90 9.90

2 7.72 8.90 9.70

3 8.10 8.90 9.40

4 8.51 8.90 9.00

5 8.93 8.90 8.90

6 9.38 8.90 8.70

7 9.85 8.90 8.30

8 10.34 8.90 7.90

9 10.86 8.90 7.60

10 11.40 8.90 7.40

Ten-Year Totals 92.45 89.00 86.80

Present Value 54.68 54.68 54.68
Notes: This illustration shows how different payment streams (in nominal terms)
over a 10-year period can sum to the same present value. In this case, the

illustration assumes a 10 percent discount rate over the ten-year period.
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5.3.6 Promotion of Demand-Side Management Services

The commission also pressed the utilities to engage in higher levels of demand-side
management (DSM) than they would have otherwise undertaken on their own. DSM
refers to utility programs which provide financial and technical assistance to customers
as a means to lower their overall electric utility bill. Presumably, the electricity savings
will lower costs for both the customer and the utility.

As a result of the Maine Energy Policy Act of 1988 (Docket 88-178, decided on
December 22, 1988), the PUC modified and strengthened the rule and retitled it as
Chapter 380 of the PUC’s rules. Since 1988 the Maine utilities have greatly accelerated
their efforts to increase DSM savings.

As will be seen later in this report, DSM tends to provide the cheapest r