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I. INTRODUCTION 

The Maine Comprehensive Energy Resources Plan - 1981 is a oescription of 
existing energy sources, existing ano projecteo energy aemands ano uses, 
ano an analysis of existing ano potential energy resources to meet the_ 
neeas between the present and the year 2000. The Plan is designea to 
assist the Governor, tne Legislature ana the People of the State of Maine 
to work together to determine our energy policy and to shape our energy 
future. 

The purpose of tnis Plan is to provide tne information neeoeo to oevise an 
energy strategy for Maine. In this sense, the report is aescriptive 
rather tnan prescriptive. It makes no recommenoations concerning the 
amount of each resource we should expect to use to meet our expectea 
neeos. Before we decioe where to go and which patns to follow, we must 
nave an unaerstanoing of where we have been, where present trenas coulo 
take us, ano wnat options are available to us in charting our future 

• course. 

The Legislature oeliberately chose this aescriptive approach. During tne 
First Regular Session of the 109th Legislature, the mandate of the Office 
of Energy Resources was clarifieo to require a two-stage process in the 
aevelopment of energy policy. The first part consists of a Comprehensive 
Energy Resources Plan to consist of two elements: 

11 1. A aescription and quantification of the present supply rates of use 
ano energy neeos of the State; a cost analysis of provioing energy to 
meet the State's future neeos; a oescription of tne assumptions upon 
which tne preoictions ana costs are basea ana the probability of 
error in tne projections in the plan. These tasks snall be completeo 
on an annual basis and submittea to the Governor ano Legislature by 
January 15tn of each year; ano 

2. A aescription ana quantification of tne availability of various 
energy resources for the State. This assessment snail utilize the 
most current available oata ana incluae all resources that can 
potentially help meet Maine's energy neeos. This task shall be 
accomplisheo on a biennial basis ano public input shall be sought 
through a public hearing process aetermined by the director in 
accoroance with provisions of Title 5, chapter 375. After puolic 
hearings nave been neld, the final copy of tne Plan shall be 
submitteo to the Governor ana Legislature by january 15th to serve as 
a basis for legislative initiative ... " 

This aocument is intenaea to respona to both requirements. Section II 
corresponds to the annual report and Sections III-VI correspond to the 
oiennial report. A separate oocument is manaateo to recommend Maine 
energy policy: 

"The Office of Energy Resources is oirecteo to prepare a state energy 
policy to incluoe tne following: The direction or oirections most 
feasible for Maine to pursue in the field of energy resource use ano 
aevelopment, feasible alternatives to implement the state energy plan 
and long range as well as short range energy_ programs." 



This two-stage approach is not only required, it is preferable. It will 
allow a thorough public review ana debate on the various resources 
describea in this Plan prior to making the important aecisions ana 
recommendations which must be made in the State Energy Policy. 

With the submission of this Plan, we embark on an extensive public 
discussion concerning energy policy with a view to the preparation of the 
energy policy aocument. The Office of Energy Resources will seek out the 
views and expertise of the Legislature, the executive agencies, interest 
groups ano oranizations, energy specialists and, above all, Maine people. 
In fact, in the preparation of the present oocument, this process has 
alreaay begun. We intena to complete this process and prepare the State 
Energy Policy Defore the conclusion of the First Regular Session of the 
110th Legislature. 

The preparation of this Plan ana, in particular, the comments receivea on 
the araft on which testimony was taken at public hearings, have inaicated 
the ways in which this Plan should be improvea in the futvre. To respond 
to this need, the Office of Energy Resources will reorient its efforts to 
proviae more sophisticated information on the energy mix employeo by each 
class of users and better projections on the impact of reouceo or 
increase□ use of specific resources on the rise of that ana other 
resources ano the use of other forms of energy. 

A woro shoulo be said about "the probability of error" in the projections 
containea in this Plan. Broaa limits were aaoptea for the projections 
made ana, as a result, it is relatively safe to state that actual 
aevelopments will fall within the upper ana lower limits selected. 
Because of the methodology usea, it is highly likely that energy costs in 
the future will not be as high as those containea in the most pessimistic 
scenario includea here. However, the very conservatism of the projections 
containea in this report must serve as a stimulus for the Office of Energy 
Resources to improve its methoaology in oraer to refine its projections 
without sacrificing their reliability. 

We expect that the state energy policy will be a Dlueprint for action 
extenaing years into the future. Because our information will inevitaDly 
change ana improve over the years, the biennial element of the 
Comprehensive Energy Resources Plan can serve, in the future, as a way of 
updating the State Energy Policy. Of course, the Policy itself may De 
revised and upaatea from time to time. 

In evaluating the various energy resources, we have usea a uniform 
approach. We have examined the current use of each type. The resource 
availaoility in the State of Maine is also stuaiea within the limits of 
currently available aata. General considerations that those oeveloping 
energy policy may wish to take into account are summarize□. Ana, because 
state government has been pursuing a variety of programs ano short-term 
energy policies in the past few years, they are outline□. We also look 
briefly at those user sectors where each resource is ano can be useo. In 
aooition to evaluating energy resources, we also focus on conservation, 
which will be of utmost importance to any ultimate energy policy. 
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The public hearing conducteo in connection with the preparation of this 
Plan and the oral and written comments received outside of those hearings 
have revealed a number of broad concerns to which the State Energy Policy 
might be expected to respond: 

1. Maine people are vitally concerned about the cost of energy. In a 
state with a low per capita income, rising energy prices, almost 
totally determined outside of the state, exact a heavy and, for some, 
unbearable toll. 

2. Maine, located at the end of the energy "pipeline" for the resources 
on whicn we are mostly heavily dependent at present, must improve the 
security of energy supplies. 

3. The way of life and the environment of our state are highly prize□, 
and energy development must take into account the need to preserve 
these assets which give Maine its special character. 

4. Given the economic status of the state and projections that per 
capita income will continue to remain relatively low, we need to 
undertake policies and programs to promote economic oevelopment that 
will create jobs and increase income. 

5. Local initiative in the oevelopment of energy resources shoulo be 
recognized and encouraged. 

6. Traoitional energy sources will continue to be needed in the coming 
years because the transition to the newer resources may be difficult 
ano will be incremental. 

7. To the greatest extent possible, the State of Maine should come to 
rely on indigenous and renewable resources. 

8. Energy conservation should be as vital an element of our policy as 
energy development. 

9. Market forces will be perhaps the major determinant of energy 
resource utilization, and policy should be designed to channel these 
forces so as to respond to the other public concerns. 

Obviously, various organizations and individuals may interpret these 
concerns differently. In the development of energy policy, compromises 
will have to be found among these differing interpretations ano difficult 
choices will have to be made. But, to best serve Maine, energy policy 
should recognize them all, as well as others that may emerge in the public 
discussion in the next few months. 

Of course, we cannot wait for the publication of the State Energy Policy 
to take action to respond to these concerns. Since the petroleum embargo 
of 1973-74, three governors and four legislatures have responoeo 
vigorously and imaginatively. Even as this Plan was being complete □, 
Governor Joseph E. Brennan submitted to the 110th Legislature a package of 
proposals which, if aoopteo, will represent a broao response to concerns 
expressed above. 
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The programs of the past few yeRTS do not answer two important auestions: 

1. What comhination of conservation and eneray resource utilization will 
hest serve the needs of Maine as it moves through a transitional 
period toward its ultimate eneray mix? 

2. What shoLlld he the Iona-term eneroy utilization pattern and what 
steps should we take in the next decade to insure its achievement? 

These are the auestions to which the State Energy Policy will respond. 
The Office of Eneroy Resources invites the involvement of all Maine people 
in the coming months in the preparation of the recommended responses to 
these auestions in light of the hroad concerns listed ahove. While we 
must recognize that developments in Maine will he strongly influenced hy 
forces outside of the State, we can act affirmRtively to affect nur own 
destiny. 

The contributions of those who testified at the public hearinos and who 
submitted oral and written comments were influential in shapino this 
report and in pointing out areas for further work. Those who participated 
in the process included: Cheryl Ring, Maine Audubon Society, Dan Boxer, 
Paper Industry Information Office: Richard Leighton, Maine Hospital 
Association; Stephen Powers, Maine Oil Dealers Association: David Thodol, 
Congress for Safe Energy: Alwyn Waite, Congress for Safe Energy: James 
Friedlander, Greater Portland Council of Governments: Bill Butler, Maine 
Woodsman's Association: Michael McConnell: John Rensinhrink, Congress for 
Safe Energy: William Pynchon: Alan Phtlhrook: Anne Hammond, Brunswick 
Citizens for Safe Energy: Barbara Biggs, Maine Women for a Nuclear Free 
Future: Norman Temple, C.E. Monty, Seward Brewster, Central Maine Power: 
Nancy Doble, Greater Portland Nuclear Referendum Committee: PRt Garrett: 
William H. Beardsley, Bangor Hydroelectric Company: Christine LeGore, 
Maine Nuclear Referendum Committee: Judith M. Barrows: Denise Gravelle: 
Steven D. Webster, Maine Friends of the Earth, Congress for Safe Eneray, 
Committee for Alternatives: Milton Huntington, Maine PPtroleum 
Association: Paul Firlotte, GrPat Northern PRper Company: Peter Hejmann, 
Natural Resources Council: John Baldacci: John Jerzbek: Frank Hochmoth: 
Stuart Silverstein: Richard R. Sevony, R.L. Petit Co.; Mal Corey, 
University of Maine at Farmington: Gordon E. Torrey, Portland Ocean 
Services: Stanley C. Moses, City of Bangor: Normand Laberge: Robert 
Faunce, City of Lewiston: Theodore S. Chadbourne, R.H. Chadhourne Co.: 
Dick Baker. 
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Overview 

The purpose of the Maine Comprehensive Energy Resources Plan is to provide 
a basis for making the poljcy rlecisions that will shape Maine's eneray 
future. This will be accomplished hy providing the most current 
information availahle concerning the State's existing eneray supplies and 
demand, outlining high and low forecasts of energy use during the next two 
decades, and by discussing the renewahle and non-renewah]e energy snurces 
available to meet those needs. Using this information, the assessment of 
various policy options will he more easily made. 1978 is the latest year 
for which complete, consistent data on Maine's energy supply and demand 
exist. For this reason, 1978 was used as a base year to develop 
assessments of current energy use and forecasts of future demand. 
Wherever OER has heen able to compile accurate data regarding a particular 
fuel source for 1979 and 1980, this information has been included. 

Total energy use in Maine grew fairly steadily hetween 1960 and 1978. 
Except for the period during the Arah oil embargo of 1973-1974, total 
energy consumption increased at an average rate of just over 3% per year. 
In 1978, total consumption of energy in the state was 336.l trillion BTUs. 

The future demand for eneroy in Maine will depend heavily on fue1 costs, 
fuel availahility and the rate at which conservation and other energy 
efficiency measures are implemented in each end-use sector. The OER low 
demand estimate, which assumes a high level of conservation efforts, 
pro.iects a total energy demand of 270.4 BTUs by the year 7000. This would 
be a decrease of 9.6% over total consumption, not including electrical 
generation losses, in 1978. The high demand forecast, which assumes high 
economic growth and no conservation measures beyond current levels, 
projects a total energy demand in 2000 of 345.0 trillion BTUs. This would 
be an increase of 15.3% over 1978. 

As a group, petroleum fuels presently comprise the major source of energy 
for Maine, accounting for 68% of the total energy used in 1978. Three 
types of petroleum products made up the hulk of this amount. Motor 
gasoline supplied 19.4% of Maine's total eneroy supply, residual fuel nils 
(used primarily by utilities and industry) supplied 16.7%. Home heating 
oil and related distillates accounted for 18.6% of Maine's total eneray 
consumption. Other types of petroleum products such as kerosene and 
aviation fuels were responsible for the remaining percentage amount. The 
only other type of non-renewable energy source that currently makes a 
major contribution to Maine's energy supply is nuclear power. In 1978, 
natural gas and coal both provided less than 1% of the State's energy 
supply. 

Currently, Maine's most used renewahle energy resource is hydro power, 
which provided 7.9% of the 1978 eneroy supply. Wood provi0Pd 5%, while 
other native renewable resources (solar, wind, tidal, hiomass, peat, and 
solid waste) provided either much smaller unauantified amounts or no 
contribution in 1978. 

Electricity is not defined as a primary eneroy source in terms of total 
energy supply in this plan since electrical generation actually uses 
primary energy sources. Of course, electricity does provide a suhstantial 
amount of power to residential, commercial, and industrial end users. In 
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1978, electricity, as a secondary power source, provided 15.3% of the 
end-use energy consumed by those three sectors. The primary energy 
sources used to generate electricty used in Maine are nuclear, hydro power 
and oil. 

To provioe a better understanding of Maine's energy situation, this Plan 
describes current energy consumption and forecasts of future demand by 
resioential, commercial, industrial ano transportation eno-users. In 
1978, 22.2% of Maine's total energy supply was used in the residential 
sector; 18.1% in the commercial sector; 30.0% in the inoustrial sector and 
29.7% was used for transportation. In the OER low growth forecasts to the 
year 2000, each sector's share of total energy consumption woulo not be 
expected to change substantially. 

Unoer the high demano scenarios, the inoustrial sector would show the 
greatest increase in energy use. The high demano forecast for the year 
2000 suggests that the inoustrial sector's share of the state's total 
energy consumption woulo increase to about 42%. 

One of the most important factors in Maine's energy future will be 
conservation, defined here as "an improvement in energy efficiency." OER 
forecasts estimate a potential for a 9.6% decrease in overall energy 
demano by the year 2000 through increased conservation measures. The 
ultimate potential may be far greater than this. 

Most of our energy conservation opportunities are well known. They 
incluoe: 

o Energy efficient weatherization of existing builoings; 
o Energy efficient construction of new buildings; 
o Energy efficient operation of commercial ano inoustrial buildings ano 

processes; 
o Installation of energy-efficient appliances an□ incustrial equipment; 

ano 
o Increased implementation of energy-efficient transportation methocs, 

including ridesharing ano public transportation where appropriate, 
ano the use of higher mileage vehicles. 

Another attractive method of increasing energy efficiency is cogeneration, 
the use of waste heat to generate electricity or supply space heating 
needs. The Office of Energy Resources estimates that there is a potential 
for a significant increase in cogeneration in Maine. Much of this 
potential is within the forest products industry. 

A preliminary study oone for the OER inaicateo that "an aooitional 265 M~ 
of steam turbine generating systems coulo be installeo at Maine paper mill 
sites ano produce electricity at costs competitive with current utility 
proouction costs, while meeting the mill's process steam requirements." 

Maine has a relatively large renewable energy resource potential ano 
substantial quantities of peat resources, which are theoretically, but not 
practically, renewable. Of these, three major renewable resources hold 
the greatest promise for increase□ energy potential: hydro power, wood, 
an□ solar. Other renewable resources, such as solid waste, wino, tioal 
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and biomass, can also make significant contrihutions to local and regional 
energy demands. 

Maine's renewable energy resources offer many important opportunities to 
diversify the state's energy mix. Along with strong conservation efforts, 
their increased development can suhstantially reduce the state's 
dependence on imported fuels and the drain thbse fuels impose on the 
state's economy. In addition, the development of these alternative 
resources have many potential indirect economic benefits for the state 
through business and joh development. 

Progress in developing these resources and the extent of their 
contribution to our energy needs in the future will depend on many 
factors. These factors include market conditions, avajlahle technoloqy, 
private and public policy.choices that must try to balance economic and 
environmental concerns, and the availability of affordahle capital. 

Currently, there are 85 hydro power facilities operating within the 
state. Current developed capacity is more than 600 MW, equal to 
approximately 8% of Maine's current total energy consumption (down from 
about 17% in 1950 when energy demands were smaller). At present, hydro 
power provides roughly a third of the electricity used in Maine. New 
efforts to use Maine's untapped hydro potential were being actively 
pursued at over 50 existing dam sites in the state during the past year. 

The potential may exist to approximately triple the amount of eneray 
produced hy hydro power in Maine. However, conflicts with other 
beneficial water uses, environmental impacts and economic constraints are 
such that only part of this potential can reasonably he expected to he 

. developed. 

If environmental and economic constraints allow only half of the currentlv 
estimated hydro power potential in Maine to be developed over the long 
term, about 1030 MW of capacity would he gained and the contribution of 
hydro power to state energy needs would douhle. Hydro power would then 
contribute the equivalent of about 20% of Maine's total current annual 
energy consumption, or about 40% to 50% of the state's total current 
annual electrical use. 

Use of solar power is limited at present, hut a great potential for 
increased use exists. Solar energy technoloay is being used in about ]LL00 
Maine homes and commercial huildings, primarily for space heating or 
domestic hot water heating. The most common and inexpensive method of 
using solar power is through passive solar building designs. Retrofitting 
huildings with simple low cost solar air heating devices which simply 
transfer heat into the adjacent interior space is also gaining in 
popularity. 

Solar hot water heaters are another widely availahle, increasingly popular 
solar alternative. Thus far, ahout 400 solar water heaters have heen 
installed in Maine. These heaters can supply up to 60% of the heat 
reauired for a ~omestic hot water supply. It is estimated that 60% of all 
existing huildinqs in the state have adequate "solar access". With proper 
planning, ahout 90% of all new huildings could use solar power for some 
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degree of space or water heatina at little nr no additional cost. Most 
existing solar space heating installations in Maine provide an avPrage of 
20% to 30% of a huilding's yearly space heating needs: current solar water 
heaters supply ahout 40% to 60% of the domestic hot water needs in 
huildings where they are used. Simple passive solar systems will prohahly 
he used most extensively in the next two oecades. Active solar systems 
use will increase as well, hut more slowly. 

A major result of the past decade's rising oil 
increase in the use of wood for space heating. 
hurned ahout 324,000 cords of fuelwood. During 
season, the figure had risen to 575,000 cords. 

prices has heen a dramatic 
In 1970, Maine homeowners 
the 1978-79 heating 

The New England Fuelwood Survey found that during the 1978-79 hPatina 
season 46% of all Maine households hurned wood as a primary or 
supplementary heating fuel. An DER Resurvey found that approximately 55% 
of Maine households hurned wood during the 1979-80 heatina season. 

Maine's pulp and paper companies have also increased thPir use of wood 
residues, such as sawdust, shavings and hark, fot space and process 
heating needs. 

The exact amount of oil saved hy this trend is unknown: hut it is helieved 
to he a suhstantial amount. For example, the new hark-fired hailer used 
in one of Great Northern Paper Company mills allows a savings of over 
400,000 harrels of oil a year. 

Ahout 90% of Maine is forested. Considering the size of our forest 
resources and the fact that trees are renewahle, wood could he used as a 
major fuel in the state in the future. The limits to the contrihution 
wood can make as an enerqy resource depend on a numher of factors 
including: how well our forests are managed, how efficiently wood fuel is 
used, and the extent of the demands for wood as a resource for 
manufactured products and other uses. 

Municipal waste-to-energy systems could supplement Maine's energy supply 
and at the same time help to solve solid waste disposal prohlems. The 
city of Auhurn has hecome the first community in Maine to huild a solid 
waste resource recovery project. When this facility hegins operation 
early in 1981, it will generate steam for use hy industry. 

There are 12 urhan areas in Maine where waste-to-energy prQiects are 
considered feasihle. Towns in eioht of the areas are actively 
investigating refuse to energy options. If huilt, these pro.iects, plus 
Auhurn's would save the eauivalent of 400,000 - 600,000 harrels of oil 
each year. 

Wind power can make suhstantial contrihutions to the electrical needs of 
individual homeowners. However, more efficient, less expensive technoloay 
must he developed and made availahle hefore the use of wind power will he 
widespread and its potential contrihution to Maine's overall enerqy needs 
can he realized. 

The most favorahle sites for tidal power development in Maine are 
generally considered to he in Cohscook and Passamaauoody Bays. These 
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areas have both the right coastline configuration and the 15-20 foot tidal 
ranges common east of Machias. 

Since 1976, the Passamaauoddy Indians at the Pleasant Point Reservation at 
Perry have been studying the feasibility of building a small-scale tidal 
powered electric generating facility at Half Moon Cove in Cobscook Bay. 
It would cost $21 million to $35 million to construct and have a capaclty 
of 10 to 12 MW, enough to serve the electric needs of an estimated 5,000 
to 10,000 people. They are expected to apply for a license to build and 
operate the facility during 1981. Construction could he finished and the 
plant could go on line as early as 1985. 

Preliminary OER studies indicate there are approximately 100 sites along 
the Maine coast where small-scale tidal facilities may he practical. 
Fifteen to twenty of these sites with potential ranging from 40-1000 KWH 
of capacity are now being actively studied. 

The Army Corps of Engineers, which has been studying the potential for 
huilding a large scale tidal plan in ~assamaauoddy and Cohscook Bays, 
concludes that a large scale tidal project is not economically feasible at 
this time. 

Biomass is any plant or organic matter, including agricultural crops, crop 
residues, other plants, animal wastes, wood and wood residues, garbage and 
solid waste material containing cellulose. Biomass can be burned 
directly, pelletized, gasified and made into alcohol. Although there are 
many potential sources of biomass energy, wood and wood residues are the 
only sources being used extensively in Maine at this time. 

Maine produces a number of agricultural crops that could he used for 
ethanol production, an alcohol fuel that could be used to make gasohol. 
For example, if all of Maine's cull potatoes were used for alcohol 
production, about 4 million gallons of alcohol or about 1.5% of Maine's 
unleaded gasoline consumption for 1979 would he produced. There are 
presently 3 moderate to large scale ethanol prnjects that are in various 
stages of planning or construction in Maine. Two of the plants would use 
potatoes. One of the plants would use imported grains from the Midwest. 

Although peat can be used as a fuel and Maine has considerable peat 
reserves, they are not currently used to supply any portion of the state's 
energy demands. The energy potential of Maine's peat deposits may be 
great, and a number of local and national firms are studying the 
feasibility of peat energy facilities in Maine. However, there are many 
major areas of concern with respect to the potential environmental effects 
of peat mining. This may severely limit the possible use of peat as a 
fuel. 

Maine is extremely dependent on non-renewable fuels for its current energy 
needs. As a group, non-renewable fuels provided about four-fifths of the 
energy used in Maine during 1978. Hydro power, wood and other renewable 
energy resources supplied about one-fifth. In the next few decades, 
non-renewables will likely remain the dominant factor in our energy 
situation, though changes are expected to occur in the availability anrl 
levels of use of the various non-renewahle fuels. 
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The most problematical non-renewahle eneray sources are petroleum 
products, which make up 68% of Maine's total current eneray supply, Our 
supplies of gasoline, home heatinq oil and other distillate oil fuels are 
critically tied to foreian reserves and production rates. Political 
events abroad have led to shortages of these fuels in the past decade and 
may create others in the future. 

It is also possible that world reserves of crude oil will hecome tiahter 
and tighter as the turn of the century approaches and it is certain that 
prices of petroleum products will continue to rise. The importation of 
petroleum fuels already leads to a heavy drain on Maine's economy (about 
$1 billion annually) and shortages or increasingly unaffordable prices 
could lead to severe economic and social crises in the state unless 
dependence on these fuels is reduced. 

Natural gas has heen available in Maine for 13 years. During that time it 
has made a relatively small contribution to Maine's total energy needs. 
However, the potential exists for natural gas to have a laraer role in the 
future, especially in the Portland and Lewiston/Auhurn areas. 

Though only about 1% of Maine's population currently uses· natural gas, an 
estimated 12%, or 130,000 people, live within 100 feet of an active gas 
main. This includes roughly two-thirds of the population of Portland, 
South Portland, Westbrook and Cape Elizabeth and nearly the entire 
population of Lewiston/Auburn. The ma~or barrier keeping natural qas from 
expanding to meet this potential is the lack of existing piping from gas 
mains to buildings. 

Two things are remarkable ahout the use of coal as an eneray resource in 
Maine. One is the decrease in coal use over the past ~O vears. The other 
is the promise it holds for supplyinq energy to Maine in the future. From 
more than 21% of total energy supplied in 1950, coal use droppPd to 
virtually nothing in 1978. 

The use of coal has not yet rebounded from it's recent low point to ma~or 
levels. However, the prospect for increasing coal use in Maine over the 
next two decades is evident. Several recent developments indicate likely 
future trends. For example, the Martin Marietta cement plant at Thomaston 
has converted to coal for its space and process heat uses. Central Maine 
Power is considerina constructina a maior coal fired-electric aeneratjna 
plant on Sears Island, possibly usinq ~ew innovative coal hurning . 
technology. CMP will soon convert 67% of its present aenerating capacity 
at the currently oil-fired Mason Station in Wiscasset to coal burning. 
And, while exact figures are not yet availahle, there has heen a stronq 
expansion of the home heating market for coal over the past two years. 
These events are undoubtedly sians of the upward direction of coal 
utilization in Maine. Coal~fired electric aeneration, as well as 
industrial and domestic use, are expected to expand over the next oecade. 

Maine's single existina nuclear power plant, Maine Yankee, has a rated 
generating capacity of 829 MW. Maine utilities own and distrihute half of 
Maine Yankee's output. The rest of the electricity it produces is 
exported out-of-state through the New England power grid. Thus, Maine 
Yankee supplied 27% of the electricity used in Maine durinq 1979, althouah 
it produced 60% of the total electricity generated in the state. 
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Maine utilities also own a combined total of 70 MW of capacity in nuclear 
plants located elsewhere in New England. In 1979, these out-of-state 
plants contributed approximately 6.2% of the electricity sold to Maine 
consumers. At this time it appears unlikely that any nP.w nuclP.ar power 
plants will he built in Maine, and Maine Yankee is only licensed until 
2008. Imports of power from nuclear power plants located elsewhere in New 
England or in Canada may temporarily increase the contribution of nuclear 
power to Maine's total enerqy supply by up to 50%. It's contribution is 
expected to substantially decline after the turn of the century. 

There is an increased potential for importing electricity from Canada in 
the next five to ten years. Quebec has shown interest in exporting hydro 
power from it.s large James Bay pro.iect and aciditional oower may be 
available from the Churchill River area in Lahrador. New Brunswick's new 
nuclear power plant, Point LePreau, is also expecteci to have at le8st a 
short-term surplus capacity. Central Maine Power Company is presently 
negotiating for 30 MW. If an agreement is reached, this power will be 
available between 1981 and 1989. Presently, the State of Maine does not 
receive any natural gas directly from Canada. However, one immediate and 
two longer range Canadian sources for natural qas imports may exist. 

As this overview ciemonstrates, there is a vast amount of information which 
must be assimilated and digested before appropriate policy choices are 
made regarding our energy future. This Plan is an attemot to do this. It 
is hoped that using this Plan as a basis, the development of a reasonable 
State energy policy will soon occur. 
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II. SOURCES AND USES OF ENERGY IN MAINE: TRENDS, CURRENT STATUS AND 
PROJECTIONS 

Introduction 

In order to develop a comprehensive plan of any sort, it is necessary to 
examine historical trends, understand the current situation, and make the 
best possible forecasts regarding the future. Such a process is 
undertaken in this section. By completing this analysis, we will have 
established a frame of reference against which it will he possible to 
measure the relative value of particular policy options as they become 
apparent. 

"Sources and Uses of Energy in Maine" is divided into four sections which 
follow the line of thought described above. Part l, "Historic Use, 
1960-1978", describes the history of Maine's energy demands and supplies, 
Part 2, 11 1978 Ener9y Supplv and Demand Status", describes Maine's enerav 
supply and demand status as of 1978. 1978 is·the most recent year for 
which complete, consistent data are availahle in terms of eneray supply 
and demand. Federal sources, from which this information is derived, 
experience about a two-year 11 la9time" in the production of ferleral data 
bases. Wherever the OER has been able to compile accurate data regarding 
a particular fuel source which include 1g79 and 1980, this information has 
been used and noted. Part 3 forecasts possible supply and demand 
scenarios in the future. 

In each part of this section, energy consumption trends are described from 
an "end-use" viewpoint. Throughout this pl:=in, "end-use" refers to the 
actual purpose, or end, for which energy is required. In dealing with 
energy demand, four major end-use sectors h~ve been identified: 
residential, commercial, industrial, and transportation. In dealing with 
energy supply, each part describes various eneray supply resources which 
have been used in the past, are currently utilized, or may he used in the 
future. 

The data represented in the graphs in this section are derived from 
several sources. Much information was taken from the State Eneray Data 
Report DOE/EIA-0214 (78), April 1980, produced by the Energy Informati.on 
Administration of the U.S. Department of Energy. Other sources include 
the Maine Department of Finance and Arlministration Bureau of Taxation, the 
New England Fuel Wood Survey, the Maine Puhlic Utilities Commission.(PUC), 
the Electric Council of New England (ECNE), the Federal Energy Regulatory 
Commission (FERC), the 1975 and 1979 Fuel Distribution Surveys compiled hy 
the OER, and data provided by the major petroleum suppliers to the OER 
which, because of confidentiality, are not reproduced in this report but 
which were used to validate data from other sources. 

Because the sources of information in this report are so diverse, there 
are many v:=iriations in data on individual fuel types. Where such 
variations occur, the particular variation and the reason for its 
occurrence are noted. The OER is continually collecting and assessing 
energy supply and demand data from various sources. The information 
presented in this report represents the best collection of data 
available. This information provides a sufficiently accurate b:=isis for 
projecting future energy needs and resources. As the process of energy 
planning matures, the accuracy and reliability of this rlata will 
constantly be reviewed and improved where possible. 
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l. Historic Use, 1960-1978 

This section oescribes the manner in which energy has been use□ in 
Maine and the types of energy resources which have been consume□ to 
meet the neeos of the State. This analysis will proviae the reaoer 
with an accurate perspective as to the history of energy supply ana 
aemana in the State. The following analysis is presentea by a series 
of graphs and charts which illustrate certain key trenos. The long 
term historical oata, presentea in Figures land 2, are shown in 
terms of trillions of BTUs. While BTUs are a good basis for 
comparison, most people are more familiar with units of measure such 
as gallons of oil, coros of wood ana kilowatt hours of electricity. 
One trillion BTUs are equivalent to 8 million gallons of gasoline, 
fifty thousana cords of hardwooa or 300 million kilowatt hours. 
Although the average citizen will not normally buy this amount of 
energy at one time, these figures will give the reaoer a point of 
comparison. 

A. Demana 

1. Total Demana 

Figure l oescribes energy consumption in Maine from 1960-78 
in terms of the total energy consume□ by ena use. Four 
eno-use sectors are oescribeo: resioential, commercial, 
inoustrial ano transportation. The resioential sector 
incluoes energy consumeo for space heating, cooling, water 
heating, lighting, refrigeration ano other uses 1n homes, 
apartments ano other types of resiaential units. 
Commercial energy users incluae wholesale ano retail 
stores, office builoings, hospitality establishments, 
government builaings, institutional buiioings ano the 
construction traoes. The construction inuustry is incluoeo 
in the commercial sector primarily because it is consioereo 
a service rather than a primary proouction inoustry. 

The industrial sector incluoes all primary gooos proouction 
facilities in the State. Energy consume□ in agriculture is 
also incluaeo in the industrial sector since agriculture 
involves the primary proouction of gooos. Transportation 
uses include all private ana commercial vehicles involved 
in on-roaa use. It excluoes fuel useo for construction, 
agriculture or other off-roao purposes. 
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Demana by Eno-Use Sector 

The demands for the various fuels are created by 
consumption of these fuels to meet ena-use oemanas in the 
four energy consuming sectors of the economy: residential, 
commercial, inoustrial an□ transportation. 

Figures 2 through 5 illustrate the trenos in energy 
consumption by each sector of the economy from 1960 through 
1978. These figures reveal that the most rapio growth has 
been in the inoustrial sector. This sector grew most 
rapialy between 1966 and 1972, prior to the OPEC oil 
embargo. 
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Residential Energy Consumption 

Figure 2, "Residential Consumption of Energy in Maine", 
details the trends in energy consumption in the residential 
sector between 1960 and 1978. Petroleum, particularly 
distillate fuel oil (home heating oil), is by far the 
primary energy source for this sector. This fuel is used 
mainly for space heating dUring Maine's winter months. The 
relatively rapid increase in the consumption of electricity 
reflects the rising popularity of that energy form for 
space heating. The graph is also marked by a significant 
decline in the demand for kerosene, and the virtual 
disappearance of coal as a fuel in the residential sector. 
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Commercial Energy Consumption 

The most striking feature about Figure 3, "Commercial 
Consumption of Energy in Maine, 1~60-1978", is that this 
sector, too, is dominatea by the use of petroleum products 
as the major energy source. Distillate fuels, along with 
liquified petroleum gas (LPG, or "propane'') ana residual 
fuel oil make up the majority of the petroleum usea. 
Electrical use has grown quite rapidly. Coal has declinea 
to relatively insignificant amounts ana natural gas also 
constitutes a minor component of the energy mix on a 
statewide basis. 
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Inoustrial Energy Consumption 

Figure 4 depicts the fact that Maine's industrial base is fueled 
primarily by petroleum products, with resioual fuel oil being the 
principal constituent. Smaller amounts of oistillate fuel oils, LPG, 
and other petroleum products make up a comparitively smaller portion of 
the fuel mix. Purchased electricity surpassed self-generated hydro 
power for the first time between 1976 and 1978, as total electrical 
consumption grew ano self-ge~erated hydro power by Maine's industrial 
establishments remained relatively stable. 

Two distinctive features oominate this figure. The first is the decline 
in coal use and increase in residual fuel oil use through the l960's as 
industry undertook a fuel-switching effort due primarily to 
environmental constraints. The secono oistinctive feature is the sharp 
rise in total industrial energy use in the early l970's, again oominateo 
by increaseo residual fuel oil consumption, which marks a major 
expansion of Maine's pulp and paper industry, with several new mills, 
new paper machines and accompanying oil-fired boilers. 

!MDUSTRIAL CONSUMPTION OF ENERGY IN MAINE 
1960 - 1978 
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Transportation Energy Consumption 

Maine's transportation system is virtually 100% dependent 
upon petroleum fuels as an energy source. The 
contributions from non-petroleum sources are insignificant 
ana cannot be accurately aepictea on the trena charts 
(Figure 5). The principal constituent in the 
transportation energy supply mix is motor gasoline, usea 
primarily in private automobiles ana light auty trucks. 
The other major motor fuel usea in Maine is aiesel oil with 
aviation fuel and residual oils having a small use for 
specific modes of transit. 

FIGURE 5 

CONSUMPTION OF ENERGY BY 
TRANSPORTATION SECTOR IN MAINE 1960 - 1978 
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B. Energy Supply 

l. Total Consumption by Fuel Type 

Figure 6 presents the historical supply of energy to Maine, 
1960-78, by fuel type. This energy supply picture aivides 
energy supply into five segments: petroleum, hydro, 
nuclear, natural gas and solid fuel (wooa and coal). It 
should be notea that the cumulative energy supply ano 
demana figures described in Figures l ano 6, if 
superimposea, oo not always coinciae. This is because the 
State has alternated between being a net importer or 
exporter of electricity during different years. When these 
imports ano exports are accounteo for, the supply ano 
aemano figures balance. 

FIGURE 6 

CONSUMPTION Ur ENERGY BY FUEL TYPE IN MAINE 
1960 - 1978 4-00--------------,.-----------

Source: U.S. DOE/EIA 1978: State Energy Data Report 
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Figure 6 shows that individual fuel types have varied 
dramatically in terms of their contribution to Maine's 
energy supply. Coal, for example, supplied almost 10% of 
Maine's total energy consumption in 1960, hut less than one 
percent in 1978. Petroleum declined to ahout 72% of use in 
19781 after peaking at more than 80% of total energy 
earlier in the decade. Nuclear power use was non-existent 
in 1960, but accounted for almost 16%2 of the energy used 
in Maine in 1978. Hydroelectric power use has also 
remained relatively constant, contributing about 8% of 
total energy supply in 1978. Finally, use of natural gas, 
which was introducted in 1966, has grown sliahtly from 
0.23% in that year to almost 0.6% in 1978. 

2. Consumption by Resource 

Petroleum Supply and DP,mand Trends 

Petroleum in many forms is Maine's major energy resource. 
Of course, it has occupied this prime position for decades, 
as oil pushed aside other forms of energy which were most 
costly, less efficient and more cumbersome to transport. 
However, since the 1973-74 oil embarao, consumption 
patterns have changed sianificantly as has the mix of 
petroleum products used in Maine. 

a. Gasoline 

Between 1960 and 1978 gasoline consumption increased 
steadily, reflecting its availability and reasonable 
price, both of which served to promote widespread use 
of automobiles with little regard for economv of 
operation. In 1978, however, the consumption trend 
turned downward as the comhined effect of sharply 
higher gasoline prices and general inflation caused 
motorists to choose more fuel-efficient vehicles and 
to reduce their drivina. As prices have continued to 
climb, consumption has continued to fall. This trend 
indicates considerable demand elasticity, especially 
as compared with previous expectations. Figure 7 
indicates the 14% decrease in aasoline consumption in 
Maine between 1978 and 1980. 

1This figure is calculated using the U.S. DOE figures as presented 
in the State Energy Data Report. These figures are adjusted 
slightly in the analysis of 1978 energy consumption, and the 
percentages shown there are somewhat different than the numbers 
shown here. 

2The hydro and nuclear figures include energy losses attributed to 
the electrical generation process. 
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b. Midole Distillates - Domestic Heating Oil 

Home heating oil or No. 2 heating oil constitutes the 
largest share of all distillates useo in Maine. 
Between 1974 ano 1980, consumption of No. 2 oil 
oecreasea by 17%. The shift in consumption resulteo 
from the pressures exertec oy rising prices, 
parallelling the situation with respect to gasoline. 
However, the oownturn began earlier than it oio in the 
case of gasoline, suggesting that ooubts about 
security of supply, resulting tram the embargo, 
stimulate□ conservation efforts an□ the selection of 
alternative fuel types. Consequently, cemano 
flexibility is evicent with respect to No. 2 oil. 
Figure 8 inaicates the trenos in price an□ consumption. 

21 



360 

340 

JZO 

2Zt) 

FIGLJRE 8 

MAINE #2 HEATING OIL 
CONSUMPTION AND PRICE 1970 - 1980 

"'- I ,~ 
\ 
\/ I\ 

V \ -! 
I 

I 
I 

./ L---

~ -----

160 

/4-t) 

,(.t) 

co 

zoo 0 
l.970 71 le 73 74- 7S 76 77 76' 7.9 80 -

Source: Maine Office of Energy Resources: Fuel 
Distribution Surveys 

c. Mioale Distillates - Kerosene 

Over the years, kerosene has been a significant 
heating fuel in Maine. In the last five years, 
however, kerosene has become sharply limiteo in 
availability on the Maine market, an□ No. l or range 
oil has been substitutea for it. The oecline in 
availability of kerosene results from its use as a 
base for jet airplane fuel. Kerosene or No. l oil has 
been wioely useo to blena with No. 2 heating to reauce 
"pour point" of the more reaoily e1vailable cistillate 
an□ thus to eliminate the tenoency for No. 2 oil to 
congeal at low temperatures, a major problem for 
resiaential users who store their fuel in outaoor 
tanks. Recently, other methoos of reoucing the "pour 
point" have become available, reoucing some of the 
aemano pressure on No. l oil ano kerosene. Kerosene 
has also been use□ in resioential space heaters in 
homes without central heating systems. The majority 
of kerosene users have been low-income families. 
Figure 9 illustrates the aecline in kerosene 
consumption in Maine in the l970's, a trena that is 
expectec to continue until virtually no kerosene is 
av&ilable at the eno of the oecaue. 
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FIGURE 9 

MAINE KEROSENE USE 1974 - 1980 
BO 

"' "~ / I\ 
\ 

.............. 
i--, .... 

.,3() 

0 ._[ __,__~___,_____________.] 

f.911- 7S 76 77 18 T.9 80 

Source: Maine Office or Energy Resource: Fuel 
Distribution Survey 

d. Middle Distillates - Diesel Fuel 

The use of oiesel fuel increaseo Guring the last 
oecaoe and, notably, during the last two years of the 
perioo when gasoline use aeclined. Almost all 
over-the-highway trucks ano many short-haul vehicles 
are aiesel fuelea. In recent years, a growing number 
of light trucks an□ automobiles powereo by aiesel fuel 
have been put in service in Maine. The incentives to 
increaseo oiesel utilization are higher efficiency 
than gasoline ano a somewhat more favorable price. At 
least one manufacturer has suggested that one-quarter 
of all light trucks ano automobiles manufactureo in 
1990 will oe aiesel powered. It is expecteo that 
aiesel use in Maine will continue to increase curing 
this decaae. 

e. Resiaual Fuel 

Resioual fuel oils are useo principally tor industrial 
boilers and electric utility generating plants. No 
clear treno emerges os to the utilization of resioual 
fuel. Users often have relatively large storage 
facilities which somewhat obscures oemanc trenas. In 
fact, the use of residual oil may vary greatly over a 

23 



specific period, tf consumers shift to other energy 
resources. Because of rising oil prices, reflected in 
utility bills, and uncPrtain supply, residual fupl may 
show a decline in use due to conservation and shifts 
to other types of fuel. Still, this trend is expected 
to be gradual, with residual fuel continuing to be a 
ma.ior energy resource in this decade. 

f. Liauid Petroleum Gas (LPG) 

Very little LPG is used in Maine and demand has risen 
only slightly in the 1ast decade. LPG or propane 
costs less than other petroleum fuels and it is more 
readily available throughout the world. As a result, 
consumption in Maine may increase from the 1978 level 
of 84.9 million gallons. One potential use of propane 
may tie as a replacement for kerosene in homes lacking 
central heating systems. 

g. Aviation Fuel 

Because the majority of aviation fuel is 
kerosene-based, and in liaht of dwindling supplies of 
that fuel, aviation fuel use has been falling in 
recent years as supplies have tightenPd. Consumption 
has fallen by 40% hetween the 1979-1980 period, and 
without federal government intprvention, it could 
almost totally disappear from the Maine market. 

h. Other Petroleum Products 

Asphalt, lubricants and other non-fuel petroleum 
products account for about 6% of petroleum use in 
Maine and are expected to continue at this level of 
usage in this decade. Waste luhricating oil is being 
used on a small scale as a fuel, when mixed with other 
fuel oils. This usage may have a minor impact on 
total petroleum consumption. 

Natural Gas 

This fuel was introduced in Maine in 1966, replacing 
manufactured gas first in Portland and later in 
Lewiston-Auburn. It is used in the residential, commercial 
and industrial sectors, and its total usage has increased 
in recent years. Maine's only i::ias utility, Northern 
Utilities, expects that usage will continue to increase and 
estimates that 12% of Maine's population have potential 
access to the existing natural gas distribution system. A 
considerable potential also exists in the commercial and 
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inaustrial builoings locate□ along the supply pipeline. 
Feaeral controls, scheouleo for removal by 1985, have kept 
the price of natural gas lower than competitive fuels ano 
this price aavantage shoula persist for several more years, 
an encouragement to continueo steaoy growth in this 
aecaae. Natural gas has been supplieo from aomestic 
sources, proviaing for security of supply. Aoaitional 
supplies from Canaaa may become available which coulo 
improve availability in the existing market areas ano in 
areas, such as Bangor, which woula be situateo along the 
supply pipeline. Outsioe of the existing market areas, 
usage woulo be expecteo to be principally in the industrial 
sector. Figure 10 shows consumption patterns. 

FIGURE 10 

CONSUMPTION OF NATURAL GAS IN MAINE 
1975 - 1980 
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Coal 

As has been noteo earlier (see Figure 6), use of this fuel 
oeclined steadily from 1970 to 1977. Because of its 
potential as an alternative to No. 2 and wood, and because 
of its possible inoustrial uses, it has begun to increase 
its share of the Maine market since 1978. Coal use in 
Maine in 1980 was approximately 20,000 tons, ano demand 
outstripped supply. Most of the coal used in the 
residential sector in Maine is anthracite, while commercial 
ano industrial users rely principally on bituminous. 

Wooo 

This fuel was once the backbone of energy supply in Maine, 
supplying an estimated 1.2 million coros for home heating 
ano cooking in 1880. Throughout this century, wood nas 
given way to coal, oil, gas and nuclear energy. Rapio 
price increases for petroleum, especially No. 2, ano 
concern about security of supply, led in recent years to 
increaseo utilization, almost all from Maine sources. Wooo 
has been most popular among resioential users, but also has 
been useo in inoustrial ano commercial applications. 
Although there have been some recent signs that many 
residential users may eventually prefer coal or some other 
affordable alternative to wood fuel, oue to the 
inconvenience associate□ with wooo use, ano despite the 
growing recognition of the limitations on total wooo 
availability, it is expecteo that steacy growth will 
continue in coming years. Figure 11 shows the recent 
upswing in resioential fuelwood consumption. 

FIGURE 11 
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C. Electricity 

Unlike other sources of energy, electricity plays a oual role in 
the supply of energy. On one hana, electricity is a primary 
user of energy: oil, nuclear, and hyoro power. These primary 
energy sources are consumed in the proauction of·electricity and 
in that process a certain amount of energy is lost. Electricity 
then becomes a secondary source of supply and it is that amount 
of energy that is consumea airectly oy the resiaential, 
commercial ano industrial sectors. 

Figure 12 shows the consumption of primary energy sources by 
electric utilities in Maine between 1960 ano 1978. Electricity 
use in Maine has risen steaoily over the last 10 years at a rate 
of about 5.6% per year. In tne last 5 years the rate of growth 
aecreaseo to about 4.9% ano in 1979 (not shown on the graph) the 
growth rate was 1.9%. The aecreases in the rate of growth arc 
consioereo to be,, oue to conservation ano the increasing use of 
alternative energy sources, measures motivate□ by the steadily 
increasing cost of electricity. 

f.FO 

ftJO 

80 

i?O 

0 

c-7-r.1 !P.[ ~ ':' 
CONSUMPTION OF ENERGY 

DY ELECTRIC UTILITIES IN MAINE 1960 - 1978 

... 
V \ 
) 
I 
I 
' I 

I 
I ""' , 

I " 
./ V 

V / f-
~ -

........ V 

..,:1":-:--.~,"':' 
.,~; 
•' 

\. I ·-.~ 
/,•,{,· 

;,:;•·· I r /,'' V \, ~ -~.-:-:"'· ,•· 
~ 

/.•' 

I 
'\ /.•'' 

I(.•·· \ ·-~ ··--.. 
I 

~ ·- ·- - -- --- -

""I'"/ l'el'r"/,-vm 
'!f'e.,itr'va/ 

,'9GO 6Z. 64- 66 69 

,vjl)//q/' ... 
70 7Z 74 76 7,5' 

Source: U.S. DOE/EI~ 1~78: State Energy Report 

27 



Hyer□ electric generation ac~ounts for between 1/4 an□ 1/3 of 
the electricity generate□ by electric utilities in Maine. 
Dependence on hyoro electric generation increase□ to an all time 
high in 1974 but, due to low water flows, declineo somewhat in 
the last four years. In 1979, 15% of the utility-owneo electric 
generation capacity in Maine was hydro. In aodition, Maine 
inoustries own about 300 megawatts (MWJ of hydro power capacity 
(not shown) for both electric power generation ano direct 
mechanical orive. The inoustrial hydro electric generation 
capacity contributes about l billion kilowatt-hours (KWH) 
annually, nearly all of which is used by the inoustries. 

Dependence on petroleum fuels for electric power generation in 
Maine has been reouceo considerably since 1970. Oil contributed 
about 60% (over 4 million barrels) of Maine's electricial 
generation mix in 1972, but fell to 9% (less than 1.5 million 
barrels) of the mix in 1977, before increasing slightly again in 
1978. Maine now relies on fossil fuels for about 16% of the 
electrical generation, nearly all of which is residual oil. 

In 1972 the energy mix changed oramatically when Maine Yankee 
Atomic Power plant began commercial operation. Maine Yankee has 
a rateo net plant capacity of 829 MW and has produce□ since it 
has come on line an average of 4.6 billion kwh of electricity 
per year. During the last 5 years it has prooucec an average of 
about 6 billion kwh. Maine utilities own 50% of Maine Yankee's 
capacity. Therefore, only 27% of the electricity solo in Maine 
in 1979 was proouceo by nuclear generation, although nuclear 
generation proouceo nearly 60% of the total electricity 
generate□ in the state. Maine utilities also own a combined 
total of 70 MW of capacity in other nuclear power plants in New 
Englano. 

Figure 13 oetails the monthly megawatt-hour generation by Maine 
Yankee for 1978 ano 1979. The sales of electricity by eno-use 
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sector are shown in Figure 14. As oiscussea earlier, the rate 
of growth of demana has slowed in recent years ano as shown in 
this graph, has actually oeclinea in the resioential ana 
commercial sectors. Prior to 1972 when Maine Yankee went on 
line, Maine importea more electricity from out of state than it 
exporteo. Between 1972 and 1978 Maine exported a substantial 
amount of electricity (see Figure 15). In 1979 we became a net 
importer again mainly because of the Maine Yankee shutdown in 
April and May. 

FIGURE 14 FIGURE 15 
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As noteo at the beginning of this section, electricity is a 
secondary source of energy. It is an intermediate conversion 
ano not an end-use. In nearly all conversions of a primary 
energy source to power there is a loss of energy. The degree to 
which the conversion process makes use of the full potential of 
an energy source is the "efficiency" of that process. For 
example, when oil is burned to heat a home about 70-85% of the 
potential energy in the oil is put to use and the rest is lost 
"up the chimney". Therefore, the use of oil in home heating is 
consioereo to be approximately 75% efficient. 

In the generation of electricity, fossil fuels are generally 
accepteo to be 30-40% efficient and nuclear energy is 30-33% 
efficient; thus, 60-70% and 67-70% of the energy potential i~ 
lost in conversion. On the other hana, hydro electric 
generation is nearly 100% efficient since little energy is lost 
in converting the energy of falling water to electricity. In 
oroer to incluae hydro power in the oata presented in this ano 
other sections, a constant "heat rate" of 10,400 BTU/kwh is 
applied to all electricity generated by hydro power. In 
reality, however, the electricity from hyro facilities requires 
no external energy input. 

Figure 16 shows the relationship between the total amount of 
energy useo to generate electricity from 1960 to 1978 anc the 
total amount of electricity actually proouceo. The top line 
incluoes the total potential number of BTU's available in the 
primary energy source (fossil fuels, hydro ano nuclear). The 
line labellea Electricity Generate□ represents the resulting 
energy available after conversion. This is also the total 
number of Kwh proouceo. Tne ratio of the two lines is the 
average efficiency. The loss incurreo in conversion ano 
transmission is the oifference between the two lines. The 
average efficiency varies with a change in the mix of primary 
energy sources and conversion technologies. 

The line representing electricity generate□ also represents the 
oemano for electricity in the residential, commercial ano 
industrial sectors. If this demand is met through other energy 
sources oirectly rather than through the use of electricity, a 
secondary energy source, the overall cemano for energy can be 
reauceo. For example, if oil is usec to heat a home, 15-30% of 
the energy potential of a gallon of oil is lost in converting 
oil to heat. If electricity is useo to heat a home ano oil is 
usec to generate the electricity, 60-70% of the energy potential 
of the oil is lost. When hyoro power is used to generate 
electricity, virtually no potential energy is lost. Thus, 
electricity useo for space heating ano hot water in particular 
is usually not as efficient as using a primary energy source. 
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2. 1978 Energy Supply ana Demana Status 

1978 is the latest year for which complete, consistent data on energy 
supply an□ aemand are available. For this reason, 1978 was used as 
the base year for this plan, and, together with the supply ana demand 
data in Part l, was used to aevelop forecasts of future energy use as 
presented in Part 3. 

In order to put Maine's energy supply and demand patterns into 
perspective it is necessary to compare them with the national 
situation. The pie charts presente□ in Figure 17 allow an easy 
comparison of Maine's supply and demano distributions with the nation 
as a whole. The aetailed information on which the pie charts were 
based is provided in Tables land 2. 

In terms of overall supply, Maine uses somewhat more energy in the 
residential (1.3%), commercial (2.1%) ana transportation (3.3%) 
sectors ana less energy in the industrial sector (6.7%) than is used 
nationally. From an end use perspective Maine usea a total of 336.l 
trillion BTUs in 1978. 

The pie charts entitlea "Energy Supply by Fuel Type" show very 
significant differences between Maine's supply mix and the national 
mix. Maine aepenas on petroleum prooucts for 68% of our total energy 
supply, while the Unite□ States, as a whole, aepenos on petroleum for 
only 47.4% of the total. Likewise, natural gas an□ coal are almost 
negligible portions (0.6% ana .1% respectively) of Maine's total 
energy supply, but they contribute 25.6% ano 17.8% to the national 
mix. Woo□, hydro and nuclear contribute greater percentages of total 
supply in Maine as compared with the rest of the nation. 

Total energy supply equals 369.l trillion BTUs or approximately 32 
trillion 8TUs more than total energy aemand. This 32 trillion 8TUs 
was energy consumea to generate net exporte□ electricity from the 
state. Petroleum supplied 68% of the total energy consume□ in Maine 
in 1978. However, because out-of-state utilities own a large 
fraction of the Maine Yankee Atomic Power Plant ana smaller fractions 
of other electric generation facilities in Maine, the actual amount 
of energy supplied to the end use sectors in the state accounts for 
only 95.5% of the total energy consumption. If this out of state 
utility ownership were omitted from consiaeration, Maine's aepenaence 
on petroleum products woul□ increase to slightly above 71%. 

According to stu□ies by the New England Regional Commission of oil 
supplie□ to New England, over 80% of the petroleum coming into the 
region is imported. Thus, Maine consumers are aepen□ent on foreign 
oil for nearly 57% of their total energy supply. At the current 
average price of $30 per barrel, this level of □epenoence on forei9n 
oil represents a drain on Maine's economy of more than $1 billion 
annually in the outflow of petroleum □ollars, and contributes to the 
Feaeral balance-of-payments problem. As a result, current state 
programs are aesignea to: 1) reouce Maine's □angerous overoepenaence 
on undependable ano expensive foreign petroleum supplies ano 2) 
mitigate the adverse effects on Maine's economy that are oue to 
rapidly escalating petroleum prices. 
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Table l 

1978 Enerav Supplv hy Fuel Type 

M;:dne United States 
TBTU % UNITS TBTU % UNITS -

Gasoline 71. 788 19.4 573 .972* 14,210.988 lR.2 113 ,623* 
(13.666) (2,705) 

Residual 1 61.766 )6.7 41?.482* 6,936.026 8.9 46,3,;6* 

Distil la tel 
( 9.821) (1,103) 

68.648 18.6 495 .971 * 7,296.139 9.3 57,607* 
(11.809) (1, ?53) 

Av. Fuel 14.254 3.9 109.704* 2,230.039 2.8 ltS,792* 
( 2.612) ( 400) 

LPG 8 .111 . 2.2 84.924* 2,068.288 2.6 21 ,657* 
( ·2 .022) ( 516) 

Kerosene 4.474 1.2 33.1"38* 363.] 18 0.5 2,680* 
( .789) ( 64) 

Misc. Petrol 22.038 6.0 214.704* 4,860.697 5.1 35,213* 
(5,112) (838.41) 

Petroleum 
Subtotal 

251.079 68. 1,924.895* 37,965.2°5 42.4 
(45,83) 

288,919* 
(6,879) 

Maine United States 
TBTU % UNITS TBTU % UNITS --

Coal 0.498 0.1 '20,000 tons 13,043.R87 17.8 6?3.5 M tons 

Mat. Gas 2 .149 0.6 2,115 B 19,998,907 25.6 19,627.5 T cu ft 

Wood2 19.25 5.2 962,500 cords 1003 .527 3 1.3 50. 1764 M cords 

Hydro 29.2444 7.9 1,850,000 MWH 3,173.000 4.1 304.073 M KWH 

Nuclear 57.661 15.6 5,354,000 MWH 2,976.585 3.8 276.402 M KWH 

Imported 
9.235 Elec. 2.5 '2,700,000 MWH 

TOTAL 369 .111 100% 79,259.9243 100% 

NOTE: All petroleum figures are shown in millions of gallons and the parPntheses 
indicate millions of barrels. 

TBTU = Trillion BTUs 
B = Billion T = Trillion 
M = Million MWH = Megawatt Hours KWH= Kj]owatt Hours 

FOOTNOTES on the following page. 
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1Distillste ano Resioual Figures aojusteo for oisplacement by wooo (9.25 
trillion BTU in Residential and 10.00 trillion BTU in Inoustry) 

2wooo figures from Dartmouth University ano New England Fuel Wooo Survey 

3rncluoes l quaorillion BTUs from wood waste in the pulp and paper inoustry 

4Hyoro Electric Generation calculated at 10434 BTU/kwh 
Hydro electric represents the sum of electricity generated at utility 
owneo hyoro facilities (taken from the Electric Council of New Englana 
Statistical Report) plus the electricity generated by priva_te inaustrial 
hyoro facilities (taken from the DOE/EIA State Energy Data Report). 

5Imported electricity calculated at 3414 BTU/kwh 
The Imported Electricity_ figure was calculateo by summing the total 
electricity generateo by utilities in the State, subtracting the amount of 
electricity sold out of State (based on out of state ownership of electric 
generating plants) ano calculating the oitference between that amount of 
electricity and the actual electricity demand for all sectors (from the 
DOE/EIA State Energy Data Report). 

Table 2 

Energy Demano oy Consuming Sector 

MAINE UNITED STATES 

Trillion BTU Percent Trillion BTU Percent 

Resioential 74.6 22.2 16,334.8 20.9 

Commercial 60.8 18.l 12,558.5 16.0 

Incustrial 100.9 30.0 29,739.1 36.7 

Transportation 99.8 29.7 20,623.9 26.4 

TOTAL 336.l 100.0 79,256.3 100.0 

Note: The energy requireo to generate exports of electricity equals 
32.2 trillion BTU 
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3. Forecast of Maine Energy Demand, Supply ano Price Projections: 1985, 
1990, and 2000 

Introduction 

The oecisions that will determine Maine's energy future might well be 
divided into three types - inoividual decisions, policy oecisions, 
ano external decisions. Every oay hundreds of Maine citizens make 
individual energy use decisions in their personal lives and 
businesses: whether or not to buy a new car which is more fuel 
efficient, whether or not to insulate their homes, whether or not to 
install more energy efficient equipment in their factories. These 
are the indivioual decisions. They are made within the context of 
fuel availability, price levels, personal incomes, and aoministrative 
regulations. Many of the factors in this equation are beyond their 
control. At the same time, although less frequently, the State's 
voters ano government ano the maJor energy producing businesses make 
energy use oecisions with broao public consequences: whether or not 
to shut down Maine Yankee, whether or not to build the Sears Island 
plant, whether or not to subsidize home weatherization, whether or 
not to mandate energy efficiency standards for buildings. These are 
the policy oecisions. They are by and large, oecisions that can be 
maoe at the State level. These policy oecisions affect the context 
within which inoivioual oecisions are maoe. Together they can have 
an important impact on Maine's energy future. Finally, there are 
decisions ano events that are largely beyond the State's control: 
whether or not oil from the Mioeast is interrupteo by war, whether or 
not major new gas or oil reserves are oiscovereo, whether or not 
Congress oecontrols energy prices. These are external oecisions. 
They affect the context within which inoividual ano policy oecisions 
are maoe and thus the ultimate character of Maine's energy future. 

Given the uncertainty surrounding this hierarchy of energy use 
oecisions ano the interrelationships among them, an attempt to 
calculate a single forecast for energy supply and demand is nearly 
impossible. The purpose of projection is to improve decision making, 
to oescribe the alternate futures that are possible, to list the 
actions that will likely be required to realize each and to explain 
the implications of taking any particular course of action. 

A. Forecast of Maine Energy Demand: 1985, 1990, 2000 

The forecasts maoe in this section are oevelopeo from the oemano 
viewpoint. Each major energy use in the four end-use sectors is 
examineo and, based on historical trends and socio-economic 
factors, forecasts are maae of energy demand in eacn sector. 
Given rapioly changing national ano international events, the 
complex interrelationships arouno energy use oecisions ano the 
limiteo oata available, an attempt to calculate a single 
forecast for energy oemand woulo not be useful or valio. 
Therefore, the forecasts shown in this section establish a range 
of possibilities within which actual energy oemano oy eno users 
will occur for the years 1985, 1990 ano 2000. A "Low Demanc" 
forecast for energy consumption is maoe assuming a combination 
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of low growth rates in the end use sectors and a higher 
utilization of energy conservation measures than presently 
exists. This ooes not mean that low growth ano conservation are 
necessarily related-.-This combination, however, yields a low 
boundary for probable energy oemana. An assumption of high 
growth rates and adoption of conservation measures baseo on 
current practice is useo to develop a "High Demand" forecast. 

l. The Residential Sector 

Energy consumption in the resiaential sector oepenas on the 
number of householos, the thermal efficiency of the housing 
units, the number ana electrical efficiency of lights ano 
appliances used in each household, the cost of energy, ana 
inoivioual preferences. Future energy oemano in the 
residential sector thus oepends on a wiae variety of 
factors. To provioe a range of values within which future 
residential energy demano is likely to occur, high and low 
oemano forecasts are made. 

Th~ resioential forecasts are made using 1978 residential 
energy use an□ housing data as a point of oeparture. 
Energy consumption for each householo is compute□ by 
oivioing the adjusted total resioential energy use (62.7 
trillion BTUs) not including electrical generation losses 
by the number of householos (370,000) to give an average 
consumption of 169.46 million BTUs per resioential unit. 

A stuay by A.O. Little for the Department of Energy shows 
that energy use in the resioential sector breaks down as 
follows: 

75% Space Conoitioning 
15% Water Heating 
10% Lighting, cooking, appliance. 

Applying these percentages to the overall resioential 
consumption yields the following averages: 

127.09 million BTU's for Space Conoitioning 
25.42 million BTU's tor Water Heating 
16.95 million BTU's for Lighting, cooking, appliance. 

This break□own can be used as a basis for assumptions about 
potential conservation measures. The greatest potential 
for energy conservation is in the area of space 
conoitioning which represents 75% of the total residential 
energy use. To compute the energy oemano forecasts for 
1985, 1990 and 2000 we have focused first on conservation 
as it relates to space conoitioning. 

From surveys done for OER Dy the Social Science Research 
Institute at the University of Maine an□ statistical 
analysis of REAP questionnaires (see Section III, 
Conservation), estimates are made regaroing the present 

37 



level of enerqy efficiency in existina residentiAl units 
(Tahle 3). The averaqe home (one usina 127.09 million 
BTU's) is assumed to be at Level 1: conservation meAsures 
including heating system maintenAnce, caulking and weather 
stripping, storm doors and windows have heen adopted. 
Approximately 1/3 of all existinq homes are at this level. 

Table 3 

Adopted Conser- Households at Level Enerqy Consumption 
Level vation Measures Percentage Number Levels (MBTU) 

0 None 37% D6,900 146.06 

l Heatinq, System 33% 122, 100 127.08 
Maintenance, Caulking 
and Weatherstripping 
Storm windows and 
Doors 

2 Level 1 plus R-38 20% 74,000 112 .47 
ceiling insulation 

3 Level l plus floor 10% 37,000 86 .18 
and wall insulation 

Energy Consumption levels for new housina are 
calculated differently from those for existing 
housina. All new houses are assumed to meet the Maine 
Enerqy Efficiency Buildinq Standards whjch allow a 
maximum heat loss of 38,000 BTU per sauare foot of 
floor area. This assumption is hased on the 
agreements that have heen reached hy the DER with the 
Maine State Housing Authority and the Farmer's Home 
Administration for new construction to meet these 
standards. MSHA and FMHA account for 75% of all new 
housina construction in Maine. If, in addition to 
meeting the standards, these houses are properly 
designed and sited to take advantage of passive solar 
enerqy, the space heatinq energy consumption can he 
reduced even further. These two additional levels are 
represented as follows: 

Level 

4 

5 

Adopted 
Conservation Measure 

Meets huilding standards 

Level 4 plus passive snlar 

Energy Consumption 
LevPls (MBTU's) 

52.80 

42.30 

Table 4 shows the low and hiah arowth forecast of housina 
units expected to exist in the State in the years 1985, -
1990 and 2000. Two forecasts were made hy the Maine State 
Planninq Office for high and low growth scenarios. 

38 



Energy 
Consurnp-
tion 
Level 

1985 
High 

1985 
Low 

1990 
High 

1990 
Lmv 

2000 
High 

2000 
Low 

*MBTU 

Table 4 

Number of Householas in Maine 

1985 

1990 

2000 

Distribution of 

0 l 
146.06* 127.08* 

24,000 185,000 
units units 

55,500 148,000 
units units 

66,000 148,000 
units units 

0 110,000 
units 

0 110,000 
units 

0 110,000 

Low Growth 

407,000 

436,000 

494,000 

Table 5 

Housing Units by 

L 
112.47* 

110,000 
units 

148,000 
units 

129,500 
units 

220,000 
units 

220,000 
units 

277,500 

39 

High Growth 

423,000 

461,000 

527,000 

Level of Conservation 

3 4 
86.18* 57.80* 

0 47,700 

18,500 33,000 

18,500 81,900 

37,000 59,400 

37,000 133,450 

92,500 93,000 

5 
42.30* --
5,300 

3,700 

9,100 

6,600 

23,550 

31,000 



The high growth scenario assumes an annual growth in 
residential housing of 7% hy 1985, 1990 and 2000. The low 
growth rate is based on present 5% growth in new housing. 
Using the household growth and conservation data presented, 
the distribution of housing units by level of conservation 
is calculated (Tahle 5). · 

The low demand forecast is calculated based on an 
assumption of low household growth, 5% per year, and 
extensive adoption of energy saving conservation methods 
through private efforts and puhlic programs. By 1990 all 
new housing units in the State are assumed to have adopted 
at a minimum, level 4 conservation measures and the number 
of existinq units achievinq level 2 conservation is 
doubled. This forecast further assumes that hy the year 
2000 all homes will have achieved conservation levels O and 
1 with the majority of existing homes at level 2. This 
forecast represents demand estimates for a low growth 
situation with maximum achievahle levPls of conservation. 

The second demand forecast - the high demand scenario -
assumes a residential growth rate of 7% and that 
conservation investments continue at current levels without 
further public intervention. The high demand scenario 
assumes conservation will take place at a slower pace than 
in the low demand scenario. Conservation levels achieved 
in the low demand forecast in 1990 are not achieved in the 
high demand forecast until the vear 2000. In this forecast 
nearly 7% of homes in the year 1990 have not achieved level 
1 conservation while in the low demand forecast all homes 
achieve this level. 

To this point the focus of the analysis has been nn 
forecasts as they relate to space conditionina demands. 
Current rates of conservation for water heatina, lights and 
appliances are used in both the high and low demand 
scenarios. In calculating total rlemand for each scenario 
we have allocated the same proportion of energy necessary 
to meet these uses. 

Table 6 and Figure 18 represent the high and low demand 
forecasts. In the total low demand scenario the forecast 
shows a decline in residential enerqy demand through 1990 
followed by a slight increase in the vear ?000. This 
forecast assumes that the areatest potential for 
conservation is achieved hy the vear 1990 and that demand 
from the growth in new homes marginally outweighs savinas 
from conservation efforts hv the year 2000. 

In the high demand forecast there is a rapid increase in 
demand until 1985. The forecast then assumes that market 
forces will provide an increased incentive to conserve and 
that new buildings will be at level 4 or 5 of enerav 
conservation efficiency. This results in a leveling off in 
total demand for the years 1990 and 2000. In the vear 2000 
the low demand forecast shows a decline in demand of 5.6% 
from 1978 and the high demand forecast an increase of 7.2%. 
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TABLE 6 

Forecast of Total Residential Energy Use 
1978-2000 

All Data in 
Actual Energy Deman□ Trillions of BTU's 

1978 
Space Heat 47.0 
Lights, Appliances 15.7 

62.7 

Low Demand High Demano 
1985 
Space Heat 47.2 49.7 
Lights, Appliances 13. 7 16.5 

60.9 66.2 

1990 
Space Heat 45.6 49.5 
Lights, Appliances 13.3 16.5 

58.~ 66.0 

2000 
Space Heat 45.9 50.6 
Lights, Appliances 13.3 16.4 

59.2 67.5 

FIGURE 18 
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2. The Commercial Sector 

Energy consumption in the commercial sector, as in the 
residential sector, serves primarily to provide space heat 
(59.3%) and to run lighting (24.3%) and appliances 
(16.2%). In the commercial sector water heating accounts 
for only .3% of total demand, as contrasted with 15% in the 
residential sector. 

Future energy demand in this sector will depend primarily 
on the growth of commercial activity in the State, on the 
thermal efficiency of commercial huildings, and on the 
electrical efficiency of the lights and appl fances 11sPd in 
commercial establishments. High and low eneroy demand 
forecasts, therefore, are built upon alternative forecasts 
of commercial growth and estimates of the proportion of 
commercial establishments which adopt various eneroy saving 
technologies hetween now and the year 2000. 

The total souare footage of conditioned commercial space 
was estimated using employment figures. Future employment 
figures, as projected in the Energy Systems Research Group 
Studyl for high and low economic growth scenarios for 
each of 14 categories of commercial employment were then 
used to project the total floor space occupied hy each of 
those categories in 1985, 1990 and 2000. These figures 
were then multiplied by the average per square foot energy 
consumption for 1978 (673,550 Btu/so.ft.) to determine the 
baseline energy consumption figure. As can be seen in 
Table 7, total commercial floor area is pro_iected to 
increase by 32% in the year 2000 in the high demand 
scenario and 19% in the low rlemand scenario. 

1Energy Systems Research Group, Inc., Long Range Forecast of 
Central Maine Power Company and New England Electric Eneroy 
Requirements and Peak Demands, October 1980. The high growth 
forecast was taken from the NEPOOL Forecast of New Enoland 
Electric Energy and Peak Demand, 1980-1995. The low ~rowth 
forecast was taken from U.S. Department of Lahar Pro,iectfons of 
Industrial Employment to 1985. 
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TABLE 7 

Floor Area in Millions of Square Feet 

1978 1985 1990 2000 
Categor~ High Low High Low High Low 

Off ice 14.23 16.50 17.53 17.70 19.41 20.13 23.12 

F.I.R.E. 
Feoeral Govt. 
State & Local 
Government 

Professional 
Services 

Retail 25.75 32.16 27.76 34.11 28.22 39.20 30.07 

Wholesale/ 
Retail Traoe 

Looging 
Rep&ir 

Schools ana 
Hospitals 2!::>.66 23.78 25.82 24.99 :23.93 27.46 26.00 

Other 10.39 11. 78 10.59 12.23 10.75 13.40 11.08 

Truck & 
Warehousing 

Transport 
Communication 
Recreation 
Railroad 

TOTAL 76.03 84.23 78.22 89.03 82.32 99.97 90.28 
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The following tahle outlines the hasic hreakdown of energy 
consumption in existing huildings in the commercial 
sector. The conservation potential for each end is 
indicated for three levels. The percentages for each of 
the levels indicate the potential for savinas. These 
percentages were ohtained from case studies1 of actual 
energy savings in existing commercial huilrlinqs. These 
figures are used to generate the projections and the 
relative level of conservation achievahle for each use for 
existing huildings. 

% of Conservation Potential 
End Use Total Demand Level l Level 2 Level 3 

Space Heating 59 .3 7% 15% 25% 

L.ighting ?4.2 10% 18% 25% 

Equipment 16.2 15% 25% 35% 

Water Heating 0.3 5% 7% 10% 

The levels delineated for each end use are explained helow: 

Space Heating: 

Level l - Improvements in the operation and maintenance of 
heating, ventilating and air conrlitioning systems including 
adjustment of outside air vents, replacement or repair of 
worn valves and steam traps and/or read.iustment of system 
controls. 

Level 2 - Level 1 plus improvements to the huildina 
envelope including caulking and weatherstripping, door 
vestihules and/or storm windows. 

Level 3 - Level 2 plus additional improvements to envelope 
including insulation. 

Lighting: 

Level l - Removal of unnecessary lamps, cleaning of 
fixtures and other routine maintenance. 

l 11 How to Save Energy and Cut Costs in Commercial and 
Industrial Buildings, An Eneray Conservation Manual", F. Duhin, 
L. Mendell and S. Bloome, FEA Conservation Papers, Numher 20 and 
21, 1975. 
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Level 2 - Levell plus replacement of flourescent 40 ano 80 
watt bulbs with 35 and 70 watt bulbs and replacement of 
incanoescent bulbs with lower wattage bulbs. 

Level 3 - Level 2 plus replacement of incanaescent lighting 
fixtures with metal haliae or flourescent fixtures. 

Equipment: 

Levell - Reduction of unnecessary equipment usage, 
replacement of inefficient equipment at tne eno of the 
useful equipment life. 

Level 2 - Levell plus rew1r1ng of controls to allow more 
efficient operation, rescheauling of processes to recuce 
equipment usage. 

Level 3 - Level 2 plus replacement of inefficient equipment 
before the ena of its useful life where energy savings 
potential shows a positive payback. 

Hot Water Heating: 

Levell - Reouction in hot water temperatures. 

Level 2 - Levell plus reduction in hot water usage througn 
installation of flow reoucing oevices. 

Level 3 - Level 2 plus renovation of hot water neating 
system. 

A stuoy oone by the Arthur D. Little Company for the 
Feoeral Energy Aoministration compare□ energy consumption 
in existing commercial builoings with that of similar 
builoings built to conform to ASHRAE Stanoaro 90-75 for 
Energy Conservation in new builoings. Since Maine's Energy 
Efficiency Builoing Performance Stanoaros are similar to 
ASHRAE 90-75 the potential savings ioentifieo in the A.O. 
Little study were used to aetermine tne energy efficiency 
of new builoings in Maine. The table on the following page 
summarizes the savings achievable if builoings are built to 
that stanaara. 
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New Commercial Builaings 

Commercial End Use Potential Savings 

Office Builaings 61.5% 

Retail/Wholesale Trade 41.6% 

Schools 45.6% 

Other Commercial Builaings 39.1% 

Table 8 inaicates the percentage of commercial builoing 
types forecast in the three conservation levels to the year 
2000. Thus, the percentages shown inoicate the 
"penetration rate" for the various levels of conservation 
in each builaing type. For example, we project that 25% of 
office buildings will be brought to conservation level one 
by 1985 in the high conservation scenario. In the low 
conservation projection only 10% of the buildings will be 
brought to level l by 1985. The minimum conservation 
projection assumes that conservation is causea only by 
market forces an□ that the real or perceived aovantages to 
conservation will be small. The maximum conservation 
projection assumes government incentives as well as market 
forces will affect conservation an□ raise the reai or 
perceive□ conservation ethic. 

Energy conservation opportunities were calculatea for each 
category ano appliea to the high ano low economic growth 
projections to arrive at final energy aemano figures. The 
level of use of aiesel fuel for construction was assume□ to 
be constant for the low aemand scenario ano to increase at 
the rate of 1% per year in the high oemano scenario. About 
8% of the energy consumea in the commercial sector is 
aiesel fuel use□ to power heavy equipment, mostly in the 
construction inoustry. 

The forecast of total energy demanc for the commercial 
sector to the year 2000 is shown in Table 9 ano Figure 19. 
As can be seen in tne low aemand forecast, total energy 
demano is projectea to decrease by nearly 5.0% by 2000. 
This decrease can be attributea to several factors 
incluoing increase□ energy conservation through builaing 
stanoaras, lighting and low economic growth. In contrast, 
the high growth forecast shows an increase in demana by 
8%. This is a result of greater economic growth ano 
maintenance of current levels of conservation. 
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Building Type 

Office 

1985 

1990 

2000 

Retail 

1985 

1990 

2000 

Schools & 
Hospitals 

1985 

1990 

2000 

Other 

1985 

1990 

2000 

TABLE 8 

Commercial Eneray Conservation 
Penetration Rate 

High Conservation Low Conservation 

Level l Level 2 Level 3 Levell Level 2 Level 

25% 23% 12% 10% 07% 03% 

34% 25% 18% 14% 11% 08% 

42% 30% 25% 24% 19% 15% 

28% 16% 06% 12% 06% 00% 

32% 18% 09% 21% 10% 04% 

47% 21% 12% 37% 20% 10% 

45% 30% 25% 75% 15% JO% 

30% 35% ~5% 65% 70% 15% 

15% 40% 45% 50% 30% 20% 

10% 05% 00% 05% 00% 00% 

15% 10% 05% 08% 02% 00% 

25% 20% 10% 15% 05% 00% 
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Table 9 

Forecast of Total Energi Demano 
B e and Construction Trades 

lions of BTUs) 

1985 1990 2000 

High Low High Low High Low 

Office 9.11 7.59 9.05 8.47 9.35 9.56 

Retail 17.93 15.39 18.23 15.50 19.31 15.75 

Schools ano 
Hospitals 13.47 11.57 12.76 12.01 14.15 13.20 

Construction 4.40 4.10 4.62 4.10 5.il 4.10 

Other 6.92 6.52 7.06 6.15 7.43 6.16 --
TOTAL 51.83 45.17 51. 72 46.24 55.35 48.77 

FIGURE 19 
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3. The Industrial Sector 

Energy in the inaustrial sector is usea to power machinery 
·to provide process and space heat. Future inoustrial 
energy aemand, therefore, aepenas on growth in industrial 
activity ana increases in the energy efficiency of 
industrial processes. In aadition, the industrial sector 
has the capacity to generate much of its own energy through 
utilization of hydropower, burning of waste materials, and 
reclamation of lost heat. High ana low forecasts of 
inaustrial energy aemand result from different assumptions 
about these basic determinants of aemana. The total energy 
demana projections for the inaustrial sector are oased on 
an energy use per employee basis. 

Basea on aata in the ESRG Stuoy as previously aocumented, 
tne following levels of economic growth were usea as a 
basis for these projections: 

High Growth 

Low Growth 

3.0% per year through 2000 

1.5% per year through 2000 

From aata gatherea Dy the DER for the Energy Conservation 
"C" Awaros program ana data available from the U.S. 
Department of Energy on conservation potentials ana the 
level of conservation now unaerway in the inaustrial 
sector, the following conservation potentials were 
aeterminea: 

Year 

1985 

1990 

2000 

High Conservation 

5% 

10% 

20% 

Low Conservation 

0% 

5% 

10% 

The 5% conservation figure is consiaerea to be a minimum 
level achievable through increase□ emphasis on operations 
ano maintenance procedures such as the cleaning ana 
perioaic replacing of steam traps. The 10% ana 20% levels 
of conservation involve capital investment to improve the 
efficiency of equipment, to upgraae boilers to allow for 
cogeneration of electricity ana improvea technologies for 
making basic products. 

It shoulo be noted that the conservation levels for 
inoustry are not broken down by ena use as in the 
preceeaing sectors, because it is aifficult to trace a 
given BTU of energy through an inaustrial process ana 
aetermine how it is usea. Also, when the Feaeral Energy 
Aaministration (Now DOE) set voluntary inaustrial energy 
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conservation targets in 1975, only total enerqy consumption 
was considered. Since the results of that program were 
used to form part of the data hase for these pro.iections, ;:i 
projection of total conservation was made. 

These proiections represent various levels of conservation 
in different types of industrial processes. A rlet;:iiled 
analysis of those processes and a determin;:ition of the 
absolute conservation potential and payback for each is 
unavailable, and therefore a more deta iJed estimate cannot 
be made. As 0ER meets with industrial eneroy users 
throughout the State, more of this type of definitive, 
auantifiable data will he collected ;:ind hetter estimates 
will then he possible. 

Unlike the commercial sector, the 1978 consumption figure, 
not includina electrical generation losses, is divided hy 
the total number of ~mployees in that sector in that year 
to determine a baseline eneray consumption figure of 601.5 
million BTU/employee. This number, along with the figures 
delineated previously, are used to generate the following 
tahle which indicates the eneray use per employee for the 
hiah and low conservation scenarios. 

Eneray Use Per Employee 

Year Low Conservation High Conservation 

1985 601.5 mi 11 ion BTU 581.5 mill ion BTU 

1990 571.5 miJlion BTU 541.4 million BTU 

2000 541.4 million BTU 481.2 million BTU 

These numbers are then multipled by the high and low growth 
proiections of employment to determine the total eneroy 
demand for the industrial sector. After determining 
demand, the share of demand met hy seJf-generatPd hydro 
electric and purchase electricity are estimated usina the 
industrial electric growth rates pro.iecterl hy 0ER in - its 
testimony regarding the Sears Island Case and pro.iected 
development of private hydro sites hy industri;:il concerns. 
The resultant forecast is outlined in Tahle 10 and Figure 
20. 

Because industrial growth is assumed in either case, the 
forecasts show an incre;:ise in industrial eneray dem;:ind in 
both the hiqh and low demand scenarios. In the low demand 
scenario, t~e level of conservation assumes high capit;:il 
investment in energy saving and production technoloaies. 
This forecast also includes an incre8se in self-gen~rated 
electricity hy hydro electric facilities. Self-generated 
electricity in itself conserves eneray in two ways. First, 
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it decreases industry's dependence on oil or other fossil 
fuels necessary to generate electricity in the plant. 
Second, it reduces the demand for utility generated 
electricity. Both of these result in savings because of 
the increasea efficiencies inherent in hydro electric 
generation. Overall, demand in the low demano forecast 
increases by 10% in the year 2000. 

In the high oemand forecast, the combination of high 
economic growth ano low investment in conservation results 
in a 42% increase in demano by 2000. In this scenario, 
self-generatea electricity increases at a low rate with the 
balance made up by a large increase in purchase□ 
electricity. 
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1978 (Actual) 

Electricity 
Self-Generated 
Purchased 

Other 

TOTAL 

1985 

Electricity 
Self-Generated 
Purchased 

Other 

TOTAL 

1990 

Electricity 
Self-Generated 
Purchased 

Other 

TOTAL 

2000 

Electricity 
Self-Generated 
Purchased 

Other 

TOTAL 

TABLE 10 

Forecast of Industrial Ener9y Use, 1978-2000 

Trillions of BTU's 

Low Demand 

10.9 
11.0 
68.2 

90.1 

11.4 
11.0 
68.2 

91.9 

12.0 
10.9 
71.3 

94.2 

10.8 
10.8 
64.62 

85.42 

% Change 
from 1978 

+ 5.48% 

+ 7.49% 

+10 .28% 

52 

High ciemand. 

10.4 
15.2 
79.5 

105.l 

10.9 
17 .3 
87.5 

115.7 

11.4 
'.74.5 

111.4 

147.3 

% Change 
from lq78 

+23.04% 

+35.45% 

+42.32% 
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4. The Transportation Sector 

All the energy use□ in the transportation sector comes from 
petroleum products. Gasoline ano aiesel fuel power 
land-basea transportation such as cars, trucks, buses ano 
trains. Airplanes burn both kerosene jet fuel ana aviation 
gasoline and some ships use residual oil. 

Lana-based transportation consumes 82% of the energy in the 
transportation sector. As a result, this forecast focuses 
on gasoline and diesel usage. The major factors affecting 
transportation demand include the number of vehicles in the 
state and their fuel efficiency, the number of miles 
driven, transportation conservation programs, ano the price 
which can have an impact on all of these. 

A number of assumptions underlie the forecast. Linear 
projections base□ upon historical Maine aata are considered 
to be adequate in predicting fuel consumption, the number 
of registered vehicles, and their average mileage per 
gallon. Diesel fuel demand is expected to increase at a 
rate base□ upon historical consumption patterns, but 
aviation fuel aemand shoula be restraineo by high prices 
an□ lack of availability ano will level out at 40,000,000 
gallons per year. 

In making the forecasts for total tuel use it is assume□ 
that the gasoline demana will oecrease as vehicles become 
more fuel efficient. Table 11 shows historical and 
projected mile per gallon figure for vehicles in Maine. 
The forecast shows vehicle an□ truck efficiency will more 
than aouble from 1980 to 2000. In other woros, the same 
miles can be ariven for l/2 the amount of gas. The average 
mileage figures presented in the forecast are basea upon 
Maine vehicle registration aata, fuel economy levels as 
measure□ by the Environmental Protection Agency, an□ 
statistics from the Regional Transportation Data book. 
Truck mileage per gallon is assumed to increase at the same 
rate as automobile mileage. 

54 



1975 

1976 

1977 

1978 

1979 

1980 

1985 

1990 

2000 

TABLE 11 

Average Miles Per Gallon 

Maine Vehicles 

Automobile 

13.61 

13.84 

14.44 

15.06 

15.85 

PROJECTIONS 

16.34 

19.85 

24.11 

35.58 

Truck --
11.83 

11.83 

11.83 

11.83 

11.83 

13.97 

16.97 

20.61 

30.41 

Base□ upon Maine vehicle registration oata, inoustry fuel 
economy levels as measure□ by EPA, and the Regional 
Transportation Data Book. 

Table 12 illustrates the growth in vehicle registration on 
a historical ano proJecteo basis. In this forecast, the 
number of automobiles increases by 42% from 1980 to 2000; 
trucks increase 100%. An assumption is maae that higher 
mileage automobiles will increase from approximately 21% of 
the total registerea autos in 1980 to over 40% by the year 
2000. 
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TABLE 12 

Vehicle Registration in Maine by Type, 1970-1979 

Total Automobiles Total Trucks Higher Mileage Automobiles 

1970 374,795 101,881 36,003 

1971 388,612 109,811 42,307 

1972 406,272 120,015 49,371 

1973 421,400 131,719 57,196 

1974 428,559 141,443 64,233 

1975 440,826 149,895 71,836 

1976. 466,524 152,209 78,541 

1977 492,594 164,866 89,861 

1978 494,417 188,378 88,565 

1979 496,374 192,831 96,404 

Projecteo Vehicle Registration In MaiFle, 1979-2000 

Total Automobiles Total Trucks Higher Mileage Automobiles 

1980 522,044 203,082 109,316 

1985 595,464 254,801 157,024 

1990 668,699 306,389 212,579 

2000 741,934 409,178 303,877 
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In projecting fuel usage, the number of miles travelled per 
vehicle are expected to remain constant at 10,728. There 
have been reductions in miles travellea as 8 oirect 
consequence of fuel price increases. The assumption that 
the average number of miles □riven will remain constant is 
base□ on two considerations. First, greater fuel 
efficiency will enable motorists to □rive the same oistance 
as they now travel and still realize a savings in fuel 
consumption. Second, much of the □riving aone in the state 
is commuting to an□ from work so many people will nee□ to 
drive as much in the future as they oio in the past. Based 
on statistics compilea by the Office of Energy Resources, 
out-of-state tourists will use 10% of the state's gasoline 
consumption each year. 

The high oemand of gasoline consumption forecast to the 
year 2000 assumes conservation occurs as a result of market 
forces ana carpool an□ vanpools remain at current levels. 
The forecast shown in Table 12-A an□ Figure 21 indicates 
that increased mileage efficiency of automobiles and trucks 
will reouce the demano for total fuel by more than 25% from 
1978 to 2000. 

The low demano forecast is based on assumptions in the 
growth in the use of vanpools an□ carpools as a result of 
private employer actions ano government involvement above 
current levels. In this forecast vanpools increase at the 
rate of 200/year and carpools at the rate of 1350/year. 
This scenario shows a oecrease in fuel consumption of 31.7% 
from 1978 figures. 

The increase of adoitional conservation measures as 
reflecteo in the low aemano scenario s~ows a savings of 
8.8% over the high demand forecast in the year 2000. 
Overall, however, with increased conservation resulting 
from more fuel efficient venicles both "high" an□ "low" 
oemand forecasts show a significant oecline in fuel 
consumption by 2000. 
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TABLE 12-A 

Energy Demana Forecast for the Transportation Sector 

1978 = 780,606,000 Gallons 

LOW HIGH % Dif. 
between 

Btu's (in % Change Btu's (in % Change Low ana 

Year Gallons trillions) from 1978 Gallons trillions) from 1978 High 

1985 652,768,744 82. 73 -17.l 665,749,744 84.37 -15.5 1.3 

1990 626,844,903 79.63 -20.2 652,816,902 82.89 -17.0 3. 5t 

2000 493,888,031 68.21 -31.7 545,810,031 74.79 -25.0 8.8 

FIGURE 21 
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5. Total Energy Demand in All Sectors 

By adding the forecasts for each eno-use sector, a forecast 
of Maine's total energy oemana may be estimatea (this is 
shown in Table 12-B and Figure 22). The high demana 
scenario - high growth and adoption of conservation levels 
based on current practice - shows an increase in total 
energy demand for each year of the projection and over a 
15% increase by the year 2000. In contrast, the low demand 
scenario - low growth and a higher utilization of 
conservation measures than presently exists - shows a 
continual aecline in total energy oemano to nearly a 10% 
decrease in energy demana from 1978 to 2000. This 25% 
range of expecteo energy consumption values clearly 
inaicates th€ variation which may be expected, partly due 
to the influence of economic activity, energy conservation 
measures, and changes in eno use consumption patterns of 
energy in Maine. 

The high and low forecasts offer a wide range for actual 
energy use. The actual demano will, in all likelihooa, 
fall somewhere within this range ano, hopefully, will oe a 
figure representing high growth and high conservation. 
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TABLE 12-8 

Total Energl'. Demana Forecast: 1978 - 2000 

All Data in Trillions 
1978 Actual*- of BTU's 

Residential 62.71 

Commercial 51.21 

Inoustrial 85.42 

Transportation 99.80 

TOTAL z99.l4 

% Change % Change 
High Demand since 1978 Low Demand since 1978 

1985 

Residential 66.2 60.9 

Commercial 51.8 45.2 

Inoustrial 105.l 90.l 

Transportation 84.4 82.7 

TOTAL 307.5 + 2.8% 278.9 -6.8% 

1990 

Residential 66.0 58.5'9 

Commercial 51.7 46.2 

Inoustrial 115. 7 91. St 

Transportation 82.9 79.6 

TOTAL 316.3 + 5.7% 276.51 -7.4% 

2000 

Residential 67.5 59.2 

Commercial 55.4 48.8 

Inoustrial 147.3 94.2 

Transportation 74.8 68.2 

TOTAL 345.0 +15.3% 270.4 -51.6% 

*Does not include losses attributable to electrical generation. 
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Other recent studies suggest that the forecast presented in 
this report is morlest and represents only a portion of thP 
total conservation potential available, specifically in end 
use of electricity consumption. For example, in a study 
suhmitted in Oecemher of 1980 to the Maine Public Utilities 
Commission hy the Eneray Systems Research Group (ESRG), it 
was found that the average annuaJ rate of growth in 
electricity consumption could decline at a rate of -0,7% 
through 1989, in a conservation case scenario. This is in 
contrast to their earlier base case forecast of nearly 1.8% 
growth in electricity consumption. The conservation case 
scenario was based upon implementing additional 
institutional initiatives to further incorporate 
electricity conservatjon, thus goina beyond the existing 
market forces and public poJicy, The hase case includes 
only those coriservation measures expected to he implemented 
given existing policies and trends. 

Tahle 13 below summarizes the growth rates expected unrler 
these scenarios for the CMP service territory, 

TABLE 13 

Comparison of Growth Rates in 
Consumption Forecasts for the 

Case 1979* 

Base 6446 

Conservation 6446 

*Annual Energy (KWH) 

Source: ESRG 

% Year 
1G79-89 

1.8 

-0.7 

Eneray ESRG Base Case and 
CMP Service Territory 

% Year 
l98G* 1989-99 1qq9* 

7f;80 1.1 8570 

6020 -0.3 6000 

There is little doubt that a sizahle potential for 
increased conservation exists. The forecasts for 
conservation presented in this report may he seen as 
modest. These forecasts and others should be reviewed and 
re-evaluated periodically to take into account new and more 
accurate information, new events, and changing policies. 
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8. Forecast of Maine Energy Supply: 1985, 1990, and 2000 

By statute, the Office of Eneray Resources (OER) is required to 
prepare a State Energy Resource Plan, which contains a forecast 
and cost analysis for the State's future enerav needs. In thP 
preparation of this forecast the followina factors have heen 
taken into account: 

o Those aspects of economic growth and development trends, 
which may si gni ficantJ y affect enerav consumption in the 
State (e.g. urhan development, transportation, demographic 
shifts in population): 

o The introduction of new energy technologies and 
conservation mPasures which may change the State's eneray 
requirements: 

o The potential contribution of the state's native resources, 
such as hydro, wood, etc., may play i~ decreasing the 
State's importation of fossil eneray supplies: and 

o The impact of State and federal eneray policies on Majne's 
energy needs and availability of traditional eneray 
resources. 

The supply forecast presented in the following tables are based 
upon energy demand projections for each end-use sector as 
determined in the previous section on demand forecast. In this 
manner, the total amount of a variety of enerqv resources needed 
to supply Maine's eneray requirements through the yPar 2000 can 
be determined. The forecasts present individual fuel 
reauirements hased upon the most likely energy mix of 
conventional resources. 

This forecast method reflects the most important aspects of 
current state and federal conservation programs and pn]icies. 
In particular, two key elements which impinge on the energy 
forecast are the price projections for world oil prices and the 
level of economic activity projected for future growth. 
Speci fie revisions to this forecast wi 11 he reaui red to ad,iust 
these figures if either of those two elements dramatically 
change from anticipated levels. 

The supply forecast was constructed hy building a modeling 
system based upon historical energy supply trends and 
incorporating expected shifts in fuel use. Thus, the method 
integrates aJl major fuel forms and permits an ;:malysis of the 
potential for substitution among more competitive fuel types for 
various end use applications. 

For example, oil and petroleum prorlucts are expected to he the 
most expensive primary energy source. Thus, oi] will he 
perceived as the most vulnerable fuel source suhject to supply 
interruptions. In the projections, oil is therefore expected to 
be replaced by other fuels where possibJe. 
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The DER forecast builas upon these concepts and recognizes that 
the State's economic activity will airectly influence the demano 
for petroleum products. This forecast system can provioe a 
framework for examining relationships and interactions among 
energy use, levels of economic activity, future price 
projections ano certain aspects of public policy. 

The energy supply forecast is based upon an interactive process 
and incorporates the specific end use requirements ano 
substitutions as described below. For each energy source in the 
four demand sectors the 1978 energy consumption figures were 
used as the basis for the 1985, 1990, and 2000 forecasts. 
Electricity consumption for each sector was accomplishea in an 
earlier process of evaluation. The DER staff analysis, as 
submitted to the Public Utilities Commission in regaro to CMP's 
Sears Island pending application, was extenaeo to include the 
total State and used to project t~tal electric energy 
requirements. It was recognizea, however, that although 
electricity will be the most expensive energy source for the end 
user, it will continue to be more heavily utilized across all 
sectors. 

Wooo use in the resiaential ano inaustrial sectors were 
determineo by DER staff projections, baseo upon current trends 
ana substitution effects. While wooa use is higher in the low 
projection than in the high, it was assumea that because there 
is a perceived price ana availability aovantage, wooa use woulo 
be more wiaespreaa in this scenario. 

The use of coal in the resiaential sector was proJectea to be 
75,000 tons in 2000 in the high demana scenario ana 10,000 tons 
in that year in the low oemana scenario. This projection 
yieldea a calculateo annual growth rate of 20% for the high 
aemana scenario ana approximately 10% for the low aemano 
scenario. These growth rates were applied to the Commercial 
Sector to calculate coal oemana, in aaaition to projected coal 
conversions in the inaustrial sector. 

As can be seen in the tables, kerosene use is projectea to 
decrease to zero by 1990. Through 1985, the level of kerosene 
use is expectea to be uniformly decreasing. The home heating 
demand now met by kerosene was projected to be met partially by 
distillate oil and partially by LPG. The LPG projections were 
basea on half of the kerosene demand being supplied by this 
fuel. Since kerosene demano was historically fairly constant 
because of the small number of users, there is no difference 
between the high oemano ano low oemand figures for LPG use. 

The use of all other petroleum prooucts, principally in the 
inoustrial sectors was oetermined as a function of the level of 
production. Therefore, these figures were projecte□ according 
to the level of growtn in that Sector. 
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In the residential sector the use of distillatP oil was 
rletermined by sutitractina the sum of pro,iected uses of all other 
sources from the total clemand projections. A simURr techniaue 
was used in the Commercial and Industrial sectors with 
distillate and residual oils with the 1978 ratjo of usaae of the 
two products held constant. -

The total requirement for gasoline, djstillate and aviation fuel 
for the transportation sector was determined earlier in the 
demand scenario for the transportation sector. Residual oil use 
was assumed to remain constant in that sector and all other 
petroleum, used principally for lutirication, was projected as a 
constant percentage of total demRncl. THe energy supply forecast 
thus reflects these aspects of petroleum requirements. 

Having projected the total requirement for each fuel in each 
sector, a total forecast was made for each fuel type. As 
previously noted, in determining sectoral demand, electricity 
was assiqned its end use enerqy value of 3413 BTU/kwh. Thus, 
the total electrical requirement, for all sectors, was 
determined without regard to the source of electric.al 
generation. From the historical data presented in Section II, 
the maximum electrical energy production for all generating 
plants now in operation in Maine was calculated. Since out of 
state utilities own capacity in certain generating plants in 
Maine, the out of state share of the total electric generation 
was subtracted from the total available electricity. The amount 
of electricity which would have to be imported to the state to 
satisfy projected electrical energy demand could then be 
determined. 

To develop totaJ BTU energy requirements, electrical enerav 
forecasts were distributed to the various tvpes of existing and 
proposed generating plants. The use of nuclear and residual oil 
for electrical generation are assumed to remain constant at 
their maximum historical demand leveJs. Hydro electric 
generation is projected to increase slightly ;:ind utility co;:il 
use, from the conversion of the Mason Station Plant, is also 
expected to increase. 

As can be seen in Table 14, Maine's future energy requirements 
appears to lie within a relatively wide b8nd of possibilities. 
Low economic growth coupled with increased emphasis on 
conservation can leRd to decreased eneray use at the rate of 
about 0.27% per year. With high economic growth and low 
emphasis on conservation, energy consumption may incre8se at 8 

rate of 0.51% per year. These figures point out that the energy 
consumption levels in Maine may vary only slightly from their 
present levels. Even the highest projected growth rate appears 
much lower than the historical average. 
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Coal 

Natural Gas 

Distillate 

Kerosene 

L P G 

Electricity 

Wood 

TOTAL. 

Coal 

Natural Gas 

Distillate 

L P G 

Residual 

All Other 
Petroleum 

Electricity 

TOTAL 

TAFlLE 14 

A. Forecast of Residential Enerqy Use Reauirements 
by Fuel Type in Trillion BTU's 

1978 1985 1990 
High Low High Low High 

0.032 0.42 0.11 1.1 .17 1.65 

o. 777 2.05 1.09 4.10 1.40 6.65 

32.56 31.5 23.8 26.08 19.58 17.15 

4.173 1. 74 1. 74 0.0 0.0 0.0 

5.691 6.91 6.91 7.78 7.78 7.78 

10. 224 12.40 11. 74 lLt.24 12.97 18. 77 

9.25 11.2 15.5 12.7 17.0 15.5 

62.707 66.2 60.9 66.0 58.9 67.5 

B. Forecast of Commercial Enerqy Use Reauirements 
by Fuel Type in Tri]lion BTU's 

1978 1985 1Q90 
High Low High Low High 

.022 .29 .08 0.76 .12 1.13 

.593 1.56 .83 2.54 1.07 5.08 

20.593 19.42 16.95 17.89 16.79 16.25 

0.632 0.64 0.56 0.64 0.57 0.68 

18.76 17.69 15.Lt5 16.30 15.29 14.81 

4.43 4.48 3.91 4.47 4.00 4.79 

6.175 7.75 7.39 9.12 8.40 12.61 

51.21 51.83 45 .17 51. 72 46.24 55.35 
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2000 

?000 

Low 

.?7 

2.27 

11.12 

0.0 

7.78 

1.5 .81 

22.0 

59.2 

L.ow 

0 .15 

1. 73 

16.33 

0.60 

14.88 

4.22 

10.86 

Lt8. 77 



Coal 

Natural Gas 

Distillate 

Kerosene 

Resioual 

L P G 

All Other 
Petroleum 

C. Forecast of Industrial Energy Use Requirements. 
by Fuel Type in Trillion BTU's 

1978 1985 1990 2000 
High Low High Low High 

0.444 1.25 1.25 2.61 2.61 11.42 

0.788 .921 .921 1.028 1.028 1.29 

3.897 5.16 3.08 5.2.0 2.56 6.60 

0.30 o.o 0.0 0.0 0.0 0.0 

29.702 39.36 23.50 39.63 19.50 50.33 

1. 771 1.85 1.85 1.91 1.91 2.03 

17.335 21.33 18.28 23.48 18.65 29.89 

Self Generate□ 
Hyoro 

Electricity 

Wooo 

TOTAL 

Gasoline 

Distillate 

Aviation Fuel 

Residual 

All Other 
Petroleum 

TOTAL 

9.953 10.9 10.9 10.9 11.4 11.4 

10.802 12.32 12.32 13.54 13.54 16.34 

10.00 12.5 18.00 14.4 20.7 18.00 --
105.l 90.l 115. 7 91.9 147.3 

D. Forecast of Transportation Energy Use Requirements 
by Fuei Type in Trillion BTU's 

1978 1985 1990 2000 
High Low High Low High 

71.24 66.39 64.78 62.83 59.60 50.60 

11.22 10.08 10.08 12.18 12.18 16.38 

14.25 5.00 5.00 5.00 5.00 5.00 

2.16 2.16 2.16 2.16 2.16 2.16 

0.86 0.73 0.71 0.71 0.69 0.64 -- --
99.8 84.36 82.73 82.91 79.63 74.78 
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Low 

11.42 

1.29 

0.86 

0.0 

6.54 

2.03 

19.12 

12.0 

16.34 

24.8 

94.2 

Low 

44.118 

16.337 

5.00 

2.16 

.59 --

68.21 



Gasoline 

Residual 

Distillate 

Aviation Fuel 

L P G 

Kerosene 

Misc. 
Petroleum 

' Coal 

Natural Gas 

Wood 

Hydro 

Nuclear 

Imported 
Electricity 

TOTAL 

E. Total Energy Use Requirements in Maine 
by Fuel Type in Trillion BTU's 

1978 1985 1990 
High Low High Low High 

71.79 66.39 64.78 62.83 59.60 50.60 

61. 77 71.90 53.80 70.78 49.64 79.99 

68.65 66 .16 53.9] 61 .35 51.11 56.38 

14.25 5.00 5.00 5.00 5.00 5.00 

8 .11 9.4 9.37 10.33 10.26 10.49 

4.74 l. 74 l. 70 0.0 0.0 0.0 

22.04 26.54 22.90 28.66 23.34 35.32 

0.50 l.96 1.44 4.47 2.90 14.20 

2.15 4.53 2.84 7.67 3.50 13.02 

19.25 23.70 33.5 27.l 37.7 '13.5 

29.44 30.09 30.59 30.59 31.09 31.09 

57.66 57.66 57.66 57.66 57.66 57.66 

9.23 14.02 13.00 18.45 16.46 29.27 

369.58 379.09 350.44 384.89 348.76 416.52 

*Includes electrical generation losses 
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2000 
Low 

44 .12 

40.23 

44.69 

5.00 

10.41 

0.0 

23.93 

11.79 

5.29 

46.80 

31.69 

57,f,6 

24.56 

3LL6 .17* 



As state□ in the introduction to the forecast, an attempt has 
been made to delineate a range of possibilities for future 
energy supply and aemand. This will allow energy planners to 
aefine all possible energy resource alternatives, to examine the 
benefits an□ drawbacks of those alternatives, and to present 
informed and objective recommendations to the policy makers in 
the public and private sectors of the State. 

Table 14 aepicts the energy requirements of each individual 
sector by fuel source and summarizes them to show projectea 
total energy requirements in Maine. 

C. Forecast of Maine Energy Prices: 1985, 1990, 2000 

The 0ER has prepare□ a forecast of energy price relationships 
for a wide range of fuel types in various sectors. This was 
produced in conjunction with the state energy requirement 
forecast, ana thus reflects certain assumptions governing the 
supply and availability of fuels. 

In all cases, the 1978 prices shoula reflect average prices paid 
for these sources auring the year. The price torecasts in 1985, 
1990 anc 2000 of the energy sources rest on the following 
assumptions: 

o The real worlo price for petroleum proaucts, incluaing 
crude oil, gasoline, residual, aistillate, aviation, ana 
kerosene will increase in real terms at an average annual 
rate of 3% ·per year through the year 2000. 

o Natural gas wiil increase at an average rate of 5% per year 
in real terms through the year 2000. 

o All other energy resources will escalate at an average rate 
of 3% per year in real terms over the next two decades. 

o Inflation is assumed, for the basis of current cost 
forecasts, to average 7% per year to the year 2000. 

o Ail price forecasts were maoe from actual 1980 prices, 
adjustea for inflation. 
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The DER staff reviewed price assumptions in a variety of reports 
including, the Energy Information Administration; U.S. 
Department of Energy Report, Energy Supply and Demand in the 
Midterm, 1985, 1990 and 1995, the American Gas Association; Data 
Resources, Inc., CONAES; the U.S. DOE Annual Report to Congress, 
and several State Energy Office price projections. The results 
presentea in Table 15 reflect ana support the conclusions drawn 
by this review. While it is recognized that prices will 
fluctuate, ana inflation may not be constant, for the purposes 
of this stuay, all changes were held to be linear. Recent 
events, incluaing the current Iranian stalemate, existing OPEC 
pricing policies, and the major changes in utility rate 
structure, emphasize the uncertainties associated with energy 
forecasting. Thus, it should be recognized that these forecasts 
represent a series of estimates for future prices, basea upon 
the assumptions used to build the forecast model. 

The previous historical prices suggest that the price increases 
follow a pattern of a series of incremental escalations, rather 
than a continuous smooth rise in price. OER's official 
forecast, however, integrates those aspects such as the rate of 
aiscoveries of cruoe oil, natural gas oeregulation ana pricing 
policy, and recent pricing patterns for wooa use ana other 
fuels. The resulting pattern of prices were then extenaed to 
the year 2000, ana aajusted for inflation. Tables 15 and 16 
present the price forecast for indiviaual fuel types, both by a 
unit and BTU value. 
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TABLE 15 

Price Forecasts by Fuel Type 

Dollars per Unit 

1978 1985 1990 2000 

Fuel Type/ Constant Current Constant Current Constant Current 
Unit $/Unit 1978 $'s $'s l978$'s $'s 1978 $'s $'s 

Crude Oil 
/bol 12.46 34. 77 55.83 40.30 90.76 54.17 239.94 

• 
Gasoline 
/Gal .692 1.32 2.12 1.53 3.45 2.05 9.08 

Residual Oil 
/bbl 12.75 37.10 59.57 43.00 96.84 57.80 256.08 

Distillate 
/Gal .51 1.20 l.93 1.37 3.08 1.84 8.15 

Av. Fuel 
/Gal .69 1.32 2.12 1.53 3.45 2.05 9.08 

Kerosene 
/Gal .50 .85 1.37 .98 2.20 1.31 5.80 

Coal( I nous) 
/ton 50.00 75.35 121.00 87.35 196.75 117 .40 520.15 

Natural Gas 
/tvlCF 2.53 3.50 5.62 4.47 10.06 7.30 32.34 

Wood 
/coro 40.00 60.28 96.80 69.89 157.40 93.'.72 416.10 

Electricity 
/kwh .043 .0655 .1052 .0759 .171 .1020 .452 
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1978 

Fuel Type ~ 

Cruoe Oil 2.22 

Gasoline 5.34 

Residual 2.03 

Distillate 3.68 

Av. Fuel 5.34 

Kerosene 3.70 

Coal(Indus) 2.08 

Natural Gas 2.44 

Wood 2.00 

Electricity 12.551 

TABLE 16 

Price Forecasts by Fuel Type 

$/MMBTU 

1985 1990 

Constant Current Constant Current 
1978 $'s $'s l978$'s $'s 

6.:1.9 9.94 7.18 16.17 

10.18 16.36 11.80 26.62 

5.90 9.48 6.84 15.48 

8.65 13.92 9.88 22.20 

10.18 16.36 11.80 26.62 

6.29 10.14 7.25 16.28 

3.14 5.04 3.64 8.20 

3.41 5.48 4.36 9.82 

3.01 4.84 3.49 7.87 

19.19 30.82 22.23 50.10 
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2000 

Constant Current 
1978 $'s $'s 

9.65 42.75 

15.82 70.07 

9.20 40.73 

13.27 58. 77 

15.82 70.07 

9.70 42.92 

4.90 21.67 

7 .13 31.5 

4.70 20.80 

29.88 132.43 
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Ill. CONSERVATION 

Introduction 

One of the most important factors in Maine's energy future will be 
conservation. Wise conservation of energy sources does not imply reoucea 
economic activity or lower standaros of living. On the contrary, more 
efficient use of energy can help to stimulate Maine's economy as a result 
of financial savings from reduced fuel consumption and a reducea outflow 
of state dollars spent on importeo fuels. Conservation can help stretch 
our supplies of non-renewable fuels as we begin to oevelop native 
renewable resources ana postpone or eliminate the need for large new 
electric generating facilities that may have significant environmental ano 
economic costs. 

Conservation is defineo as "an improvement in energy efficiency". This 
can be accomplished in many ways ano great potential for conservation 
exists in every sector. The following section pr9vides an overview of 
conservation opportunities ano current programs in four broaa categories: 
residential, commercial/institutional, industrial ana transportation. 
These are followeo by aiscussions of cogeneration and oistrict heating, 
two technologies which can increase the efficiency of conventional fuel 
use. 

Conservation has long been one of the top priorities in State energy 
programs. Maine's citizens, commercial firms, public institutions ana 
inaustries have all made great strioes towara conservation in recent 
years. The Feaeral Government has also begun to focus more attention on 
this area. Obviously, it is now being wioely recognizeo that conservation 
offers many benefits and that it is cheaper to save energy through 
efficient use than it is to produce new energy. 

1. Resioential 

There is tremendous potential tor energy savings through conservation 
measures in Maine's residential buildings. For example, Section II, 
Part 3, projects almost a 6% decline in energy oemano in the 
residential sector from 1978 to the year 2000 in the low demand 
scenario. Assumptions were maae in this scenario that low-interest 
weatherization loans, largely financed with public money, woulo oe 
available ano that major efforts will be mace to eaucate the public. 

Improving the efficiency of home appliances coulo also result in 
substantial savings. This potential is suggestea by a recent report 
to the Maine Public Utilities Commission by the Energy Systems 
Research Group (ESRG) of Boston. For example, the report incluaes 
data showing that certain improvements in the efficiency of 
refrigerators coula reduce their energy use by up to 21% while aaoing 
only about $15 to the initial cost of the appliance. The report 
concludes that similar energy savings coula result from improvements 
in other appliances. The setting of minimum efficiency standards for 
appliances coulo be a way of realizing this conservation potential. 

Other measures that have been proposed ano which coulo result in 
significant energy savings in the resiaential sector incluoe the 
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restructuring of electrical rates to oiscourage unnecessary or 
inefficient use of electricity, the aooption of time-of-day pricing 
strategies to help spreaa aemana more evenly throughout the oay and a 
reauction or ban of the use of electric resistance heating. 

Some important conservation measures cost nothing to employ. As the 
ESRG report states, simply turning aown the thermostat of a hot water 
heater 10 aegrees (e.g. from 140 degrees to 130 oegrees) can reouce 
the unit's energy use by 3% to 5%. Other conservation measures are 
low cost. Some, such as weatherization, can require relatively large 
initial investments. However, most conservation measures offer a 
very attractive pay-oacK perioo and virtually all result in 
substantial financial savings within a reasonable perioo of time 
through reGuction of fuel costs. 

To achieve the maximum potential of conservation in Maine's 
resioential builGings eoucation; training, technical ano financial 
assistance ano financial incentives will be funoamental. 

There are many feoeral, state ano local programs promoting 
residential energy conservation. A number have been in place for 
years; others for a snorter perioo ot time. Still others are Just 
being implementea. Of course, these programs are only a part of what 
is happening in this area. Mure ano more people are taking 
conservation measures on their own, without assistance from 
government. 

The Feoeral government is involve□ in most state energy conservation 
programs, usually through provision of financial assistance or 
tnrough feoeral manoates that certain services be provioea. Such 
programs incluae the low-income weatherization program, the 
Resioential Conservation Service, the Energy Extension Service ano 
the Resiaential Energy Analysis Program. In aooition, tne feaeral 
government offers homeowners an income tax creoit of 15% on the first 
$2,000 spent for conservation measures. 

Several state agencies are involveo in resioential energy 
conservation programs. A low income weatherization program conducteo 
by the Maine Division of Community Services ano financeo by feoeral 
ano state money has been ongoing since 1974. Through twelve 
community action agencies, the homes of over 18,000 low income an□ 
elaerly families have been weatherizeo in tnis state. Community 
Services' goal is to complete weatherization of all eligible homes in 
Maine by 1985. This will require weatherization of approximately 
1,000 homes per month over the next five years at a cost of 
approximately $50 to $60 million. 

The National Energy Conservaton Policy Act, as amenoeG Dy the Energy 
Security Act of 1980, requires major utilities to provioe low cost, 
on site energy auoits to their resioential customers. OER was 
aesignateo as the leao agency to prepare plans for implementation of 
a Resiaential Conservation Service Dy Maine utilities. The program 
is expecteo to begin in tne spring of 1981 anu OER will oversee the 
performance of energy audits ano other services offereo by the 
utilities. 
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The OER Energy Extension Service was initiate□ in the summer of 1980 
to help small-scale energy users conserve energy. The Service 
currently has five energy associates heaoquartereo in different areas 
of the state. They provide information ano technical assistance to 
homeowners, small business owners, and commuters. Specific programs 
include wood burning safety education in cooroination with the Maine 
Cooperative Extension Service, lighting workshops for small 
ousinesses coordinateo with the Maine Merchants Association, "how-to" 
low/cost no/cost weatherization workshops, and promotion of the 
Residential Energy Analysis Program (REAP) coordinateo with the 
Community Alternergy_Corporation ano promotion of ridesharing for 
commuters. 

Since July, 1979, OER has offered a free, □a-it-yourself energy auoit 
to Maine homeowners._ The Residential Energy Analysis Program (REAP) 
was puolicizeo oy virtually all Maine utilities ano many members of 
the Maine Oil Dealer's Association. Thus far over 5,000 Maine 
homeowners have participate□ in the REAP project. Al9ng with an 
analysis of energy use in the home and recommendations for 
weatherization measures, the REAP packages receiveo by participating 
homeowners incluoe a series of fact sheets on energy conservation 
techniques, insulation ano tax creoits an□ financial incentives. 
REAP is now being actively promote□ by the OER Energy Extension 
Service Program ano it is expecteo that another ~,000 REAP auoits 
will be completeo during the present heating season. 

Relateo resioential energy conservation programs 1niLiateu by state 
agencies or private ano non-profit organizations incluoe 
establishment of energy efficiency ouiloing stanoaros, an energy 
conservation loan program, an oil burner efficiency program ano the 
Neighoor-to-Neighbor Self-Help program. 

The Maine Energy Efficiency Building Stanoaro Act was passeo in 1~79 
ano the voluntary stanoaros manoateo by the law were oevelopeo and 
adopteo by OER on July 1, 1980. The voluntary standaro program 
estaolishes maximum heat loss levels for the building ano performance 
standaros for heating, ventilating and air conoitioning equipment. 
OER has negotiateo tentative agreements with the Maine State Housing 
Authority ano the Farmers' Home Administration to adopt the OER 
stanoaros for their construction projects. FMHA has also agree□ to 
finance several passive solar single-family dWellings as 
oemonstrations ano to use wooo or coal heating systems in two 
multi-family projects. OER is currently preparing a "manual of 
accepteo practices" and conoucting workshops ano seminars in 
conjunction with the Homebuilders of Maine Association ano lumDer 
dealers throughout tne state. A training program for local cooe 
enforcement officials will be developeo by the University of Maine 
ano presenteo in cooperation with the Maine Municipal Association. 

The Maine State Housing Autnority nas useo its authority to support 
name improvement loans for energy conservation ano renewaole resource 
energy systems. During the summer and fall of 1980, $4 million of 
existing funos nave been maoe availaole to consumers at an attractive 
interest rate of 7%. Initial response to these "energy loans" has 

75 



been very favorable ana it is anticipate□ that aooitional funos may 
soon be neeaea to continue the program. 

The DER ano the Maine Oil Dealer's Association are currently 
conaucting a joint project to promote conservation by improving the 
efficiency of oil heating equipment. The program trains service 
technicians in oil conservation techniques, servicing and 
installation of efficient burners, boilers ana clock thermostats. 
Oil company marketing personnel have also been trainee in effective 
marketing of these techniques ana equipment. The program is 
scheaulea to continue for two more years with the oil dealers 
graoually assuming complete planning and financial responsibility. 

Unaer the sponsorship of Governor Brennan, various human services 
agencies, local public service groups anG private organizations have 
formea a coalition to help low income ana eloerly citizens cope with 
energy-relatea problems during the winter. This Neighbor-to-Neighbor 
program has proven effective over the last two years in helping to 
coorainate public ano private programs ana provioe maximum benefits 
to the poor ana elderly. 
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2. Commercial/Institutional 

Conservation measures in the commercial and institutional sector 
offer great potential for saving energy. About 60% of the energy 
useo in this sector during 1978 was for space heating purposes. As 
with the residential sector, substantial savings could be gained by 
improving the energy efficiency of existing commercial or 
institutional builaings and ensuring that all new buildings meet 
minimum conservation stanaaros. Other measures that can be taken 
include improving lighting in all commercial builoings to conform 
with state stanaaros, ana instituting energy management programs in 
Maine's commercial buildings. 

Achieving a reduction in oemand for energy in the commercial ana 
institutional sector through conservation will require many of the 
same encouragements as in the residential area. Here too, eoucation, 
training, technical assistance ana financial incentives are 
funoamental. 

The programs describeo here, which promote energy conservation in the 
commercial and institutional sectors, are presently underway. The 
first two incluoe oirect involvement from the feoeral government. 
Other programs, including establishment of builoing energy 
performance stanoaras ano the initiation of a State government 
management task force, are largely State efforts. 

Unoer Title III of the National Energy Conservation Policy Act, the 
U.S. Department of Energy has provideo Maine with approximately 
$500,000 to conouct energy auoits ana $2.2 million to complete energy 
conservation projects on schools, hospitals, local government 
builoings ano public care institutions in Maine. A total of $1.6 
million is expecteo to be forthcoming for additional conservation 
projects. In the fall of 1978, Maine voters approveo a $2.5 million 
bona issue for energy conservation improvements on local government 
builoings. The money will be allocated on a 50%-50% matching basis 
using the results of energy auoits completed by the staff of the 
Maine Municipal Association. Also, in November, 1980, Maine voters 
approved a $7 million dollar bona issue for energy conservation 
improvements to public schools ano University of Maine builoings. 
These funds will augment $5 million alreaoy spent on conservation 
projects in schools from a bond issue authorizeo in 1977. 

Since June 16, 1979, the Department of Energy has requireo virtually 
all non-residential Duilo1ngs to be heated no warmer than 65 oegrees 
in winter an□ mechanically cooleo to no less than 78 oegrees in 
summer. DER was designated by the DOE as the leao agency in Maine to 
insure implementation of these requirements. In the winter of 
1979/1980, 500 non-residential buildings were inspecteo by a private 
contractor hired by DER. Over 95% of the buildings met the DOE 
requirements by the ena of the initial inspection program. The 
inspectors also found that builoing owners are using many innovative 
approaches to energy conservation an□ alternate energy resource 
utilization. 
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Bes.ioes resiaential ouiloings, the State at Maine Voluntary Energy 
Efficiency Building Performance Standaros also apply to commercial 
ano inoustrial ouiloings. The stanoaros contain lighting power 
standards for public buildings as well as maximum heat loss levels 
for the builoing and performance standaros for heating, ventilating 
ana air conditioning equipment. 

Through the spring ana summer of 1980, a State Government Management 
Task Force, appointed by Governor Brennan and heaaeo by Commissioner 
Rooney Scribner of Finance & Aoministration, oiscussed various 
options for improving the efficiency of energy use by State 
Government. The Task Force report recommenoeo continuing several 
ongoing State programs incluaing the retrofit of State builaings, 
energy efficient procurement proceoures, ano the State vanpool 
program. The report also recommenoea the initiation of several 
aoaitional efforts incluoing the establishment of a uniform vehicle 
management system for State ownea vehicles, the initiation of an 
energy consumption monitoring system ana the creation of a permanent 
energy conservation assistance group within the Bureau of Public 
Improvements. 
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3. Industrial 

Maine's inaustries used approximately 30% of all the energy consumea 
in the State in 1978. Leather, paper and wood products, textiles, 
chemical, electronics and other important Maine inoustries all 
require substantial amounts of power in their production processes, 
plus energy for space heating needs. Conservation measures, such as 
ensuring that all new industrial buildings are built to minimum 
energy conservation standards, and the use of strategies that allow 
more efficient use of the energy industries use, such as cogeneration 
(oiscussed in a following section), can lead to greal energy savings 
in the industrial sector. OER projections estimate a range of 
increasea aemano in the industrial sector in the year 2000 from 
10-42% over 1978 consumption. 

The speea with which conservation measures are taken in the 
inaustrial sector will depend on many of the same factors as in other 
sectors, such as education, technical assistance ana financial 
incentives. While Maine industries have large potential for energy 
conservation, the aiversity of processes and neeas will often require 
case-by-case study in order to obtain substantial savings in a cost 
effective manner. 

Several current programs are directed towaros energy conservation 
measures in the industrial sector. Over the past three years, OER 
has sponsorea a number of workshops for industrial energy users, 
focusing on operations ana maintenance procedures tbat can leaa to 
energy conservation improvements. Over 250 representatives of firms 
throughout the State have attended these workshops. 

Other programs directed at industry include Maine's Energy Efficiency 
Builaing Performance Standards, the Emergency Building Temperature 
regulations ana efforts to promote cogeneration. Tne first two 
programs have been outlined under the commercial/institutional energy 
conservation section. Cogeneration is fully discussed in oetail in 
the next section. 

New state initiatives that coula be undertaken might promote 
effective energy management programs in Maine's inaustries, the 
creation of new electrical generation capacity through industrial 
cogeneration ano efforts to have all new inaustrial buildings built 
to at least minimum energy conservation standards. Another 
possibility that coula reauce industrial energy consumption ano 
encourage cogeneration would be restructuring utility rates for 
electricity to reduce the current price advantage of large consumers. 
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4. Transportation 

Transportation ·accounteo for 26% of all the energy consumeo in the 
state in 1978. Maine is largely a rural and suburban state. 
Substantial aistances often separate people, gooos ano oestinations. 
As a result, we have become more dependent on the private automobile 
ano the trucking inaustry than most other states. 

Rising fuel costs have already leao to significant conservation 
efforts in the transportation sector. For example, more ana more 
people are buying high-mileage cars, □riving fewer unnecessary miles, 
ana car or van pooling. Such measures have reauceo gasoline 
consumption in Maine by 14% since 1978. Further reauceo gasoline 
consumption is possible in the future. Projections maae in Section 
II, Part 3, preoict at least a 25% reouction in energy consumption in 
the transportation sector from 1978 to 2000. 

Early State efforts to promote energy conservation in the 
transportation sector incluoeG lowering speea limits on all limiteo 
access highways an□ allowing "right-turn-on-red" at intersections. 
Other effective methoas are now being pursue□ in the form of public 
transportation, rioesnare programs, an□ reneweo rail service. 

Since 1977, OER has supporteo four area-wiae metropolitan transit 
aistricts by providing funds for marketing the use of public 
transportation systems. OER has also encourageo these Gistricts to 
aaaress energy conservation in their ongoing planning ana 
implementation programs. All of the public transit oistricts 
participating in this program have noteo suostantial increases in 
rioersnip auring the past three years. 

Since the summer of 1979, the OER has workeo with major employers 
tnroughout tne State to promote carpools an□ vanpools. Numerous 
puolications promoting rioesharing have been aistrioutea ano a 
service to help employers ioentify potential carpoolers among their 
employees has been made availaole at no charge. Through statewioe 
workshops an□ on-site visits, nearly 100 employers have learneo of 
tnis service ana agreeu to participate. Thousanas of potential 
carpools were iaentifieo ano over 120 vanpools now operate throughout 
the State. Through contracts with the Portlano ana Bangor Chambers 
of Commerce, OER has initiate□ two areawioe carpool matching 
services. The PortlanG service has oeen operating since September 
ano the Bangor service is scneaulea to start in December. Promotion 
has been cooruinatea by the local Chamber members with OER supplying 
technical ano computer assistance. Area-wioe task forces comprise□ 
of local business leaders have been established in oroer to promote 
these efforts. Over 1000 commuters have participate□ in the Portlano 
program to aate ano the "match rate" for participants has been over 
90%. 

Since August 1979, the OER ano the Department of Transportation (DOT) 
have Jointly sponsoreo six state-owneo vanpools for State workers. 
The program is currently operating between Augusta ana the cities of 
Lewiston, Waterville, Winthrop, Reaofiela, Garainer, Brunswick ana 

80 



Jefferson. During the aay, two of the vans are usea to provioe a 
shuttle service between state agencies in the Augusta area. 

The New Englana Regional Commission, in cooperation with the Maine 
Department of Transportation, has recently completea two studies of 
the potential for increase□ use of trains in Maine. The first made 
an assessment of the future of freight transportation by rail in New 
England. It inaicatea that Maine may have the most promising future 
in the region for increasing the use of trains for hauling freight. 
The secono stuay aadressea the feasibility of reestablishing 
passenger rail service between Boston ano Portland ana concluaeo that 
such a service is not economically feasible at this time. Both 
stuaies point to a neea to upgraae Maine's rail facilities, tracks, 
graae crossings, rolling stock ana stations. 

Future transportation initiatives may include placing more of Maine's 
commuters in some sort of rideshare arrangement (carpools or 
vanpools), increased use of existing public transportation systems or 
aevelopment of newer systems where appropriate, ana assistance to 
Maine's trucking, rail and barge industries. "Piggy-backing" trailer 
trucks on railroaa flatcars may also reduce fuel consumption ana 
transportation costs. Efforts in regara to trucking, rail ano barge 
will have to oe unaertaken in concert with the Maine transport9tion 
community. 

Other methoos of increasing energy conservation in transportation 
coula involve aeveloping package tours ana group travel packages to 
aestination resorts in Maine in cooperation with the Maine Publicity 
Bureau ana the tourist inaustry. Such tourist services woulo allow 
travel in an energy saving manner ana foster more complete use of the 
State's recreational facilities. Initiatives might involve further 
examination of rail service, intercoastal ferry systems, vanpooling, 
seasonal ous ana trolley services ana others. WorKing energy 
consiaerations into state ana local lana use planning efforts may 
also result in energy conservation by allowing better assessment of 
how zoning ana other planning oecisions can affect transportation. 

Due to a lack of public transportation in most areas of the state, 
heavy aepenaence on automobiles will continue in the foreseeable 
future. Similarly, the trucking industry of Maine will continue to 
transport the maJority of gooas to ano from markets. Thus, the neea 
to carefully examine the feasibility of alternative ana more 
efficient means of transporting people ana gooas is reaaily 
apparent. There are significant social, financial ana institutional 
barriers to alternative transporation in rural states. As a result, 
transportation is probably the most aifficult sector to deal with 
from an energy ana program perspective ana, as such, will require a 
very determinea ana innovative approach. 
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5. Cogeneration 

a. Introauction 

Cogeneration is an attractive methoa of improving fuel 
efficiency. In the broadest sense, cogeneration means putting 
waste heat to work. For example, most large energy proaucing 
facilities use relatively great amounts of fuel to provide 
adequate process steam for manufacturing, hot water for space 
heating, or electricity for distribution. A large percentage of 
the primary energy consumed is often lost in these processes, 
simply because methods of using the "excess" power potential are 
not employeo. As a result, much useaole energy oisappears as 
waste heat. Cogeneration provioes a way of using this excess 
energy to generate electricity or other useful forms of energy 
in process heat. 

The term cogeneration applies to a number of oifferent systems, 
all of which yielo useable energy in more than one form. A 
cogeneration system can be fueleo by oil, ·wooo, coal, 
hydropower, waste, biomass, solar, geothermal, or wind. The 
generateo energy can be in various forms: electricity, steam, 
heat, or mechanical energy. The uses of a cogeneration system 
depeno upon the primary energy requirements of the user. For 
example, electricity is the primary requirement for a utility 
company. The heat or steam a power plant proouces is thus 
cogeneratea ano coulo be useo as a secondary product. The 
primary nee□ for a paper mill may oe process steam, witn 
electricity cogenerateo seconoarily. When cogeneration systems 
proouce heat or electricity in excess of the neeos of a 
particular facility, that excess is potentially available to be 
solo to other users. 

Cogeneration systems have been around since the l880's. They 
were usea extensively auring the early part of this century wnen 
most inoustrial plants generate□ their own electricity with coal 
boilers and steam turbines, using the exhaust steam for 
inoustrial processes. Many factors, particularly increaseo 
electrical aemand, the decreasing oemana for process steam in 
inaustry, ana the increasing availability of commercial 
electricity contributed to a oecline of cogeneration. Utilities 
graaually became reluctant to purcnase cogenerateo power because 
it was proauced erratically throughout the aay ano requireo a 
certain amount of utility backup equipment. Ano, up until the 
late 1960's, electricity prices from central utility plants 
became cheaper each year. 

This decline in cogeneration of electricity by inaustrial 
facilities has been oramatic - from 22% of all electricity 
proaucea in this country in 1920, to less than 5% at present. 
Maine inaustries, particularly the pulp ano paper inoustries, 
have continuea to use cogeneration more than those in many other 
states. However, the potential is far greater than the current 
use. During the past few years, cogeneration has grown 
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increasingly attractive as an alternative to conventional energy 
systems. As the energy costs ana operating expenses steadily 
increase, the energy savings offerea by cogeneration systems are 
being reevaluatea - especially those systems capable of using 
native alternative fuels such as wooa ana biomass. In-plant 
electrical generation is also attractive to many industries 
because it is a secure source of electrical power not subject to 
price increases. 

Increaseo use of cogeneration of electricity in Maine would 
benefit not only individual industries but also the state as a 
whole. Inoustries currently use aoout 40% of the 
utility-generateo electricity in Maine. Utilities woulo have 
more electricity available for new inaustries and consumers it 
existing inaustries expanded their cogeneration efforts ana 
reauceo their aemano for purchaseo electric power. This coula 
lead to economically beneficial inaustrial expansion or help 
reauce the neeo for new utility generating plants. In aooition, 
industries using cogeneration coula sell power to the utilities 
when they hao an excess, turthet increasing electricity 
available to other consumers. 

b. Current Use 

The forest prooucts inoustry is the largest inaustrial energy 
consumer in Maine. Energy neeos are met in a variety of ways 
incluoing hyoro power, burning of wooa ana wooo wastes, ano 
purchases of fuel oil and electricity. Many 1naiviaual forest 
prooucts companies have used cogeneration systems for some 
time. The pulp ano paper industry group currently leaas the 
state in cogeneration ano has the greatest potential for 
increased efforts. A few large an□ small forest prooucts 
enterprises now generate electricity in excess of their neeos 
and sell this additional power to utility companies. A number 
of Maine's larger sawmills have cogener~tion systems. Boilers 
which once provide□ only process steam to heat buildings an□ 
operate ary kilns are now powering steam turbines which generate 
electricity as well. These boilers are fire□ from wood residues 
which are either pro□uceo on the site or purchase□ from 
elsewhere. Cogeneration by other inaustry groups ano utilities 
is not currently substantial. 

c. Resource Availability 

The Maine Office of Energy Resources estimates that there is a 
potential for a significant increase in cogeneration in Maine. 
Much of this potential is within the forest prooucts inoustry. 

A preliminary study □one for the OER inoicatea that "an 
ao□itional 265 megawatts of steam turbine generating systems 
coulo be installeo at Maine paper mill sites an□ proouce 
electricity at costs competitive with current utility proouction 
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costs while meeting the mills process steam requirements. 11 1 
This stuay focusea on the potential for increasing electricity 
cogeneration in the Maine paper inaustry. 

Central Maine Power Company (CMP) recently began studying the 
potential for aoditional cogeneration facilities in the CMP 
service area as part of their current analysis of new plant 
commitments. This stuay, complete□ by Charles M. Main, Inc., 
assume□ that potential cogeneration facilities would only be 
oil-firea, ana ratea above a nominal capacity of 5000 kw. The 
conclusions of their analysis inaicated a much more limitea 
potential for increase□ cogeneration than the DER stuay. 

A special study aone by the New Englano Power Pool submittea to 
the Maine Puolic Utilities Commission by CMP also evaluatea the 
potentialr for self-generated power in the Pulp ano Paper 
Inoustry. 2 This stuay concluaea that with existing 
technology, the Pulp ana Paper Inaustry (SIC 36) could provide 
585 kwh of electricity for every ton of paper proauceo, making 
it a net contributor to the amount of electricity available to 
other consumers. 

Most maJor forest-relate□ inoustries in Maine are now 
consiaering switching to coal or woo□ as a primary fuel source. 
Wooa fuel can be 1n the form of chips, bark, or other resioues. 
Cogeneration systems canoe installea with both coal ana 
wooo-fuelea systems (as well as with other fuel systems). The 
conversions which are now being contemplateo proviae goo□ 
opportunities to install cogeneration systems. Major plant 
expansions an□ construction of new facilities also proviae prime 
opportunities for installation of cogeneration systems. 

The Puolic Utilities Regulatory Policy Act ot 1978 (PURPA) has 
maoe the installation of cogeneration systems more attractive. 
PURPA manaates that every electric utility is requirea to 
purchase electricity maoe available to it by a qualifying 
facility. The effect of PURPA will be that excess electricity 
which might be proaucea by a cogeneration system can be solo to 
a guaranteea market. The Maine Public Utilities Commission will 
make the aetermination for sales rates ouring 1981. 

In adaition to PURPA, there are other incentives available to 
encourage the installation of cogeneration systems. An 
aaaitional 10% tax creoit from the Windfall Profits Tax is 
available for cogeneration equipment. Ano, as the cost of 
utility generatea electricity increases, the return on 
investment in cogeneration systems becomes more attractive. 

lpossibilities for Electricity-Steam Cogeneration Systems in 
Maine, Kenneth E. Johnson, Energy ano Environmental Policy 
Center, Harvara University, 1977. 

2staff Report, (sic 26), Maine Public Utilities Commission 
Document: Staff Ex. 53. 
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A number of large forest products companies are currentlv 
ev8luating cogeneration systems. For examp1e, S.D. Warren's 
Westbrook mill ts now buying some 6 MW of electricity from 
Central Maine Power Company. When S.D. Warren's new 
coal/biomass facility is completed, this picture will he 
reversed: CMP will buy nearly 13 MW of S.D. Warren's excess 
electrjcity. The difference hetween what is now purchased from 
CMP and what is planned to he sold to CMP will be rouahly 20 MW, 
a considerable source of hase load power for that utility 
company. 

Several other paper mills are conducting eva1uations of similar 
changes. Boise C8scade has recently applied to the Board of 
Environmental Protection for an air auality license to construct 
a new coal-hurninq facility. Boise C8scade is constderina a 
range of electrical coqeneration possibilities, from being 
self-sufficient in electrical power to beina a net contributor 
to the power grid. Madison Paper Company, St. Regis, Keyes 
Fiher, Pe_iepscot, and others are 811 considering the fueling of 
their boilers with coal or wood. These considerations afford 
the opportunity to install cogeneration systems. Even if 
cogeneration systems do not provide enough electricity to sell 
to others, the additional generation of electricity hy industry 
displaces utility generated electricity which would have been 
purchased. 

Cogeneration is hy no means limited to the larae paper and pulp 
mills. Woodtek, in North Anson, is considerinq a 5-7 1/2 MW 
power facility fueled with wood resiciued. Marine Colloids, a 
food processing facility in Rockland, and Hehron Academy are 
involved in plant facility changes which could produce 
electricity in amounts which exceed their needs and would be 
resold to others. 

The Office of Energy Resources estimates that, in the next ten 
years, as much as 200 MW of new capacity could he realizPd hv 
the combined development of new eneray facilities in forest 
products industries, agricultural and fish processing 
industries, and other commercial, institutiona1, and municipal 
facilities. 

d. Considerations 

The use of cogeneration systems can reduce long term eneray 
costs, and provide a more stahle suoply of both Plectricity and 
process steam. Thus, while at the same time as reducing the 
environmental impact of thermal pollution, these facilities can 
decrease total energy costs on a Btu basis. By using waste 
products such as hark, wood residues and chips, and domestic 
coal, cogeneration facilities can lessen Maine's dependence on 
traditional fossil fuels. Coaeneration systems reauire new 
eauipment, increased manpower, and interconnected electrical 
distribution and relay systems and thus reauire suhstanti8] 
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capital costs. However, the long-term economics of fuel savings 
teno to favor cogeneration in many cases, especially when 
attractive purchase rates are available for excess power. 
Assurances that excess electricity or heat from a cogeneration 
system can be solo at competitive prices to utilities or other 
users on a long term basis are thus an important factor in 
encouraging cogeneration. 

There may be special siting problems involved in some 
cogeneration systems, particularly those where heat (rather than 
electricity) is to be sold to other users. In such cases, the 
facility must be locate□ in very close proximity to the other 
users to avoio the loss of heat which results from a lengthy 
oistribution system. In aooition, both economic ano 
environmental feasibility must be aooressea before siting any 
cogeneration facility. 

e. Current Programs and Policies 

Recent changes in feoeral laws ano regulations have been 
oesigneo to encourage cogeneration. The Public Utility 
Regulatory Policies Act of 1978 (PURPA) remove□ three major 
obstacles which hao discourage□ both cogeneration ano 
small-scale power prooucers (less than 80 MW). The first 
oostacle was that utility companies were not require□ to buy the 
electr1c1ty produceo by cogeneration facilities or small power 
producers at reasonaole rates. The second obstacle was that 
some utilities charged unfairly high rates for back-up 
electrical service to cogenerators and small power prooucers. 
The tniro oostacle was that a cogenerator or small power 
prooucer ran the risk of being considereo an electric utility 
ano tnus being suoject to State ano Feoeral regulation as an 
electric utility. 

PURPA requires that electric utilities purchase available 
electric energy from cogeneration ano small power proouction 
facilities whicn qualify unoer the law. The utility is require□ 

to pay rates which are Just ano reasonable, are in the public 
interest, and oo not oiscrim1nate against cogenerators or small 
power prooucers. Similarly, the law requires electric utilities 
to provioe backup electric service to these facilities at 
reasonable rates. Finally, PURPA provides that qualifying 
cogeneration facilities ano small power prooucers can be exempt 
from State regulation of utility rates ano financing ano from 
feoeral regulation as an electric utility. 

In terms of OER programs, efforts to encourage cogeneration nave 
been largely eoucational and informational. Some technical 
assistance has also been provided. These efforts incluoe 
technology transfer, technical assistance regaroing cogeneration 
for companies consioering conversion to wooo fuel, cogeneration 
workshops ano seminars for business ano inoustry, ano assessment 
of the potential for inoustrial cogeneration in Maine. 
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6. District Heating 

a. Introduction 

District heating and cooling is achieved by distributing heat, 
either in the form of steam or hot water, proauced from a 
central power source through a network of pipes to nearby 
buildings for space heating, cooling and hot water heating. 

The use of steam oistrict heating began in the U.S. in the late 
1800's, but dio not remain as common during this century as it 
has been elsewhere. By 1960, there were aistrict heating 
systems of one size or another in about 50 major U.S. cities, 
several of them in New England. Originally, these systems were 
aesigned to run on coal, though many later converteo to oil 
because of its relatively low cost ouring the late l960's ano 
early l970's, ana due to environmental consiaerations of 
coal-fired plants. 

In European countries aistrict heating came into its own auring 
the l920's, ana never was reauced. Unlike American's, 
European's haa always had limiteo supplies of oil ano gas and 
felt that aistrict heating was the most economical approach to 
meeting expanoing oomestic heating needs. 

b. Current Use 

Although no Maine communities have operating municipal oistrict 
heating systems, a number of large building complexes in the 
State have steam heating systems that are essentially small 
scale applications of the concept. The Brunswick Naval Air 
Station, Loring Air Force Base, the Augusta Mental Health 
Institute, ana the University of Maine at Orono all have 
"mini-oistrict" heating systems. The City of Concora, New 
Hampshire, for example, has an existing wooa firea central 
oistrict heating facility that virtually heats the entire 
downtown core area. 

The heat source for aistrict heating can De either a heating 
plant built specifically to supply the system or an industrial 
or electrical power plant that gives off "waste" heat that can 
be cogenerated, or captured, for the system. The fuel to feeo 
these plants varies. Existing systems in the U.S. ano abroad 
are fueleo by oil, coal, wooo or peat, though other fuels coulo 
be useo. 

c. Resource Availability 

Furtner study is neeoeo to oetermine the extent to which 
district heating ano cooling can be used in economically viable 
ways in Maine. The northern European experience does show that 
such systems are feasible in communities with compact 
populations, aown to a size as small as 1200 persons. Thus a 
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consioerable portion of Maine's population might possibly be 
serveo by district heating systems. 

The application of oistrict heating through cogeneration may be 
possible where excess power plant heat or industrial process 
steam is available. Several Maine communities are now beginning 
to explore the resource potential of district heating with local 
utilities and industries. 

d. Considerations 

Waste heat from existing power stations or large industrial 
boilers coulo be used in many cases for heating the plant or 
nearoy ouildings, leading to potentially substantial savings of 
the current space heating fuel used. In aodition, district 
heating coulo leao to conversions of conventional residential 
space heating to more efficient, inexpensive, and less polluting 
fuel sources. · 

Winter heating cr1s1s problems of the poor and eloerly might oe 
alleviateo in areas serveo by district heating more easily than 
is currently the case with inoividual heating systems. 

While oistrict heating systems are not common in the U.S., the 
necessary technology is fully developeo in areas of Europe with 
a similar climate, geology ano settlement patterns. Thus 
complete information on system oesign, costs, installation, ano 
other important characteristics are readily available. 

Another attractive aspect of district systems is that air 
quality improvements may be possible. Central, efficient ano 
minimally polluting heating facilities coulo replace smaller, 
less efficient individual heating units. However, larger 
facilities come under more regulation and, oepenoing on the fuel 
ano technology used, could create air quality problems that 
didn't exist before. 

To pursue Maine's district heating potential, new institutional 
arrangements would De necessary to establish ano operate 
systems. Close cooperation would be requireo oetween the public 
agencies or utilities that establish and operate a district 
heating system and the power plants or inoustries that may be 
supplying heat energy to the system. 

Installation of such systems within communities woulo often 
require extensive excavation that canoe quite disruptive. 
Further, the pipes must be safely workeo into the existing 
sub-surface systems (sewer, water, power, telephone, gas). 

e. Current Programs 

Pastano current actions of the OER have focuseo on 
investigating the economic and technical feasibility of oistrict 
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heating systems in the most promising sites in Maine. Other 
aspects of DER district heating programs consist of providing 
information ano technical assistance to communities interesteo 
in stuaying local aistrict heating potential. 

The Department of Energy, the Department of Housing an□ Urban 
Development, an□ other Federal agencies plan joint efforts to 
promote the use of aistrict heating an□ cooling in hunareos of 
communities throughout the Nation. As currently envisionea HUD, 
will initially proviae communities with tunas ana technical 
assistance for initial planning work. DOE is expectea to assist 
communities which have alreaoy taken an initial look at aistrict 
heating ana want to take the next step towaras aeveloping these 
systems. 

These Joint efforts are part of a comprehensive Feaeral Action 
Plan for the implementation of a National District Heating 
Program. The long range National District Heating Program plans 
to stuay 300-450 communities for aistrict heating possibilities 
ana help estaolish working systems in 150-200 within five years. 
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7. Summary 

There is an enormous untapped potential for energy conservation in 
Maine. Economical and technical opportunities exist that could 
reduce overall energy consumption in Maine in the next ten years 
while maintaining our current standards of living. 0ER forecasts 
conservatively estimates a potential for nearly a 10% decrease in 
overall energy oemano by 2000. Most of our energy conservation 
opportunities are well known. They include: 

o Energy efficient weatherization of existing buildings; 
o Energy efficient construction of new buildings; 
o Energy efficient operation of commercial and inoustrial 

builaings ana processes; 
o {nstallation of energy-efficient appliances and industrial 

equipment; ano 
o Increase□ implementation of energy-efficient transportation 

methods including rioesharing and public transportation where 
appropriate and the use of higher mileage vehicles. 

Conservation cannot elimate our fuel neeos. However, one of the most 
important aspects of conservation is that it can stretch oepletable, 
conventional energy resources now in use over a longer perioa, 
perhaps long enough to bring renewable technologies ano clean coal 
technologies on line to meet our neeos with no transition perioo of 
fuel shortages. Conserving energy by using it more efficiently may 
also help improve the quality of the environment, by reoucing 
fuel-relatea pollution ano the neeo for new large power facilities. 

Finally, conservation can stimulate economic growth by savings gaineo 
from lower fuel use and by keeping oollars from flowing out of 
state. The money we save ano keep in-state will be available for 
local investment. 

True conservation allows us to perform as much or more work while 
using less energy. Too often, conservation is equate□ with cola 
homes, closea factories ano restrictea travel ouring vacation; in 
general, doing without something we want or need. However, by taking 
the proper conservation steps, it will be possible to have warm 
homes, economic growth, ano freedom of movement as well as lower 
energy use. 
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IV. RENEWABLE RESOURCES 

Maine's native renewable eneroy resources include hydro power, wood fuel, 
solar energy, wind, the tides, biomass, peat and solid waste. These 
resources offer many important opportunities to diversify the state's 
energy mix. Along with strong conservation efforts, cogeneration and 
district heating, their increased development can substantially reduce the 
state's dependence on imported fuels and the drain they impose on the 
state's economy. 

Most of Maine's renewable energy resources are located in many or all 
parts of the state. This widespread availability presents attractive 
economic as well as energy opportunities that could play a key role in 
reviving Maine's rural economy. At present, our native energy resources 
are in widely varying stages of development and use. For example, much of 
the state's hydroelectric pnwer potential has already been harnessed, 
while modern· tidal power still remains in the planning stages. Wood fuel 
is used extensively by homeowners and forest products industries, but the 
state's peat reserves have yet to be tapped as a fuel source. However, 
whether currently used or not, the potential exists for increased use of 
all of our native energy sources to some degree. Progress in developing 
these resources and the extent of their contribution to our eneray needs 
in the future will depend on many factors. These factors include market 
conditions, availahle technology and private and puhlic policy choices 
that must try to balance economic and environmental concerns. 

The following sections discuss the potentials and limits for the 
development of each of Maine's major renewahle eneray resources and some 
of the current government programs relatina to them. 

1. Hydroelectric 

a. Introduction 

Hydro power uses falling water to produce energy. Tt can he 
used directly as mechanical eneray or, as has heen more common 
in recent decades, it can he used to generate electricity for 
use at the site or elsewhere. Hvdro power usually involves the 
building of a dam to raise the height of the water at a 
particular site and thus increase the energy potential. Other 
less common methods to increase the water height, or "head", 
include tunneling through the ground or building a large 
diameter pipe or "penstock" downhill from the water source. 
Water can also be pumped uphill to storage basins for later 
release. This is called "pumped storage" and can be used when 
enough excess low cost energy is available to allow a net eneray 
gain. 

Hydro power exerted a strong influence on the early development 
of the State. Before the early l9OO's, methods of converting 
mechanical energy to electricity had not been discovered. 
Hence, most early mills and industrial plants were located at 
good hydro power sites and many of Maine's major cities and 
towns grew up around them. In the l97O's and l93O's after 
electricity came into broader use and the ability to build large 
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dams developeo, Maine's hyoro power sites came unoer increase□ 
pressure for development. 

During the period of cheap oil, from the late 1940's to the 
early l970's, hydro power lost its economic advantages. As a 
result, interest in adoitional development of Maine's hyoro 
power potential declined. More recently, the rising costs of 
oil and other non-renewable fuels has made hyoro power 
economically attractive again and generated renewed interest in 
expanding use of this energy resource. At the same time, the 
use of Maine rivers for recreation has increased dramatically, 
as has concern for protecting the environment. This has, and 
will likely continue, to create conflicts of interest in some 
cases. 

Nonetheless, on the whole, increased production of hydro power 
in Maine can make desirable and potentially large contributions 
to efforts to achieve more energy self-sufficiency . 

• 

b. Current Use 

Currently, there are 85 hydro power facilities operating within 
the state. Since 1950, the total contribution of hydro power to 
Maine's energy needs has been relatively constant at 33 trillion 
Btu's (or 2.5-3 billion kw hours annually). 1 Current 
oevelopeo capacity is more than 600 megawatts, equal to 
approximately 7.9% of Maine's current total energy consumption 
(□own from about 17% in 1950 when energy oemands were smaller). 
At present, hyoro power provioes roughly a thiro of the 
electricity used in Maine. New efforts to use Maine's untappeo 
hyoro potential were being actively pursueo at over 50 existing 
□am sites in the state during the past year. 

c. Resource Availability 

Two major stuoies of hyoro power oevelopment potential in New 
Englano are currently being conoucteo by the U.S. Army Corps of 
Engineers2 and the New England River Basins Commission3. 
These are taking into consioeration the revitalization of 
existing oams ano the builoing of new ones. While these stuoies 
have not fully aodressed environmental ano economic limits to 
this hyoro oevelopment, the preliminary findings provide an 
approximation of the hydro power oevelopment potential remaining 
in Maine. (See Figure H-1) 

lMaine Comprehensive Energy Plan, 1976 Edition, Maine Office 
of Energy Resources. 

211 National Hyoroelectric Power Study, Northeast Power 
Cooroinating Council Regional Report, Volume XV", U.S. Army 
Corps of Engineers, New England Division, Waltham, Massachusetts 

30ngoing Hyaropower Expansion Stuay, New England River Basins 
Commission, 141 Milk Street, Boston, Massachusetts. 
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New power from 
Existing Damsl 
New Dams2 

TOTAL 

Table H-1 
Development Potential in Maine 

Capacity 
(KW) 

370,055 
1,643,000 
2,013,055 

Energy 
(MWH) 

2,260,825 
3,688,290 
5,949,114 

Source: lNew England River Basins Commission Hydropower 
Stuay. This estimate assumes a 70% plant factor. 

2National Hyd~opower Study: Corps of Engineers, 
1980. This estimate includes base, intermediate and 
peaking power. 

The figures above are calculatea assuming development of both 
the Dickey-Lincoln School Project and a large-scale Cobscook Bay 
Tiaal ProJect - neither of which may be built due to economic 
and environmental concerns. (Tidal power is discussed in this 
Plan under Renewable Resources.) Even so, the estimates may be 
low since no studies to aate have included estimates of the 
oevelopment potential for a number of possible hyaro power 
activities, including: 

o aevelopment of adaitional upper-basin or pumped water 
storage facilities, 

o construction of new small, or "low heao", hyaro projects, 
ana 

o improvements in existing storage and power capabilities at 
sites in basins already developed. 

The potential may exist to approximately triple the amount of 
energy produced by hydro power in Maine. However, conflicts 
with other beneficial water uses, environmental impacts and 
economic constraints are such that only part of this potential 
can reasonably be expectea to be oevelopea. Development of new 
aams is particularly sensitive to the interest rates on 
construction loans (aue to the high initial costs of 
construction) and also to prices set for electricity they 
generate. As oil prices ana other fuel costs continue to rise, 
hydro power development will become increasingly attractive in 
terms of these economic consiaerations. The number of feasible 
aams ana the potential contribution of hyaro power to the 
state's total energy mix will also increase if effective 
interest rates become lower ana as regulations affecting small 
power proaucers are established. 
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If environmental and economic constraints allow only half of the 
currently estimated hydro power potential in Maine to be 
developed over the long term, about 1030 megawatts of capacity 
would be gained ano the contribution of hydro power to state 
energy needs would oouble. Hydro power would then contribute 
the equivalent of about 20% of Maine's total current annual 
energy consumption, or about 40% to 50% of the state's total 
current annual electrical energy use. 

0 Dickey-Lincoln School Lakes Project 

The only large-scale conventional hydro project currently 
proposed for Maine is the Dickey-Lincoln School Lakes 
Project. It woulo be built on the upper St. John River at 
a site that probably offers the only opportunity for a very 
large hydro facility in the state. In October 1965, 

· Congress appropriated funos for preliminary planning ano 
design work on the project, which is an offshoot of the 
earlier Passamaquodoy Bay - Rankin Rapios combined tidal 
and hydro power proposal. The project would consist of two 
dams - a 335 foot high dam at Dickey, impounoing an area of 
86,000 acres with a generating capacity of 760 megawatts, 
and a smaller oam at Lincoln School to smooth out stream 
flow fluctuation caused by the releases from the Dickey 
dam. The Lincoln School dam would be 90 feet high and have 
an installeo capacity of 70,000 kilowatts. The Dickey 
powerhouse would be used primarily to meet peak power 
demands, generating 1.2 billion kilowatt hours annually. 
Regulation of stream flows in the st. John would also 
result in increase□ energy output at downstream Canadian 
hyoroelectric plants by about 350 million kilowatt-hours 
annually, some of which might be returned to the United 
States, pending execution of a formal agreement with 
Canadian Officials. 

Congress has allocated annual funds for planning and design 
of Dickey-Lincoln to the Corps of Engineers since the 
original 1965 authorization. The first draft Environmental 
Impact Statement was maoe public in August 1977. The □raft 
EIS for the transmission lines was released by the 
Department of Energy in March 1978. A revise□ draft EIS 
for the oams ano powerhouses was published in December 
1978, and the final EIS for the project is due to be 
published in late 1980. At this point, Congress has not 
maae a decision on whether to provioe full construction 
funoing for Dickey-Lincoln. If approve□, construction of 
the project would take about 8 years, though some power -
proouction could begin about six years after construction 
begins. 

Governor Brennan has been a strong and active proponent of 
the Dickey-Lincoln project throughout his administration. 
However, opposition by various public groups ano recent 
political aevelopments raise doubts as to whether 
construction of Dickey-Lincoln could occur in this oecade, 
or at all. 
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A stuoy of the feasibility of constructing the Lincoln 
School □am only for base and intermediate power generation 
is now being made by the Northern Maine Regional Planning 
Commission. No plans have yet been formed to pursue this 
alternative. 

d. Considerations 

In general, hydro power is a very oesirable source of energy for 
Maine. It is a relatively large, native renewable resource that 
offers power with no cost for fuel. Once hydro facilities are 
built, operation and maintenance costs are low and dam 
construction keeps capital in Maine. Some hydro projects can 
reduce flood damages downstream and provide other oownstream 
benefits, such as control of the flow for recreation, water 
supply or municipal wastewater assimilation. In addition, hydro 
generators can be turned on an□ off quickly to respond to the 
neeo for peaking power, and hydro power produces no 
environmentally harmful pollutants. 

However, the feasibility of hydro power at a given site is 
heavily influence□ by economic an□ environmental 
consioerations. Some potential hydro sites would flood large 
areas of lano valuable as timber land, as a wildlife ana plant 
habitat or for some other purposes. Damming can interfere with 
tne migration of anaoramous fish if adequate fishways are not 
installed. Impoundment and cnanges in downstream water flow can 
aoversely affect other fish species as well as create conflicts 
with sport fisheries. The development of some· sites woulo 
eliminate popular stretches of whitewater use□ for canoeing, 
rafting ana kayaking and 11 orown 11 significant natural features of 
the lanoscape. Impounament can force longtime resioents off 
their land and conflicts can arise between the needs of dam 
owners to regulate water flow and the desire of shoreland owners 
for stable water levels. 

These and other potential impacts make it necessary to carefully 
consider each hydro development project on a case-by-case basis 
ouring regulatory permit proceoures. 

e. Current Programs 

Maine's current laws tena to encourage oevelopment of hyoro 
power while at the same time controlling it, to ensure that 
unreasonable aoverse impacts on the environment and other water 
uses ao not occur. 

The Mill Dam Act allows a shoreland owner to flooo the lana of 
others as a result of building an approve□ oam. Flowage rights 
must be paio. The revitalization of existing □ams is encourage□ 
in the Abanooned Dams statute by allowing anyone to claim an 
abanooneo □am if its owner can not be aetermineo. The Small 
Power Production 

95 



Facilities Act aefines the relationship between small power 
proaucers ana the utilities in a way that encourages small scale 
power proauction. (For example, making it possible for small 
aam owners to sell excess power to utilities at a reasonable 
rate.) 

Legislation was passed in 1979 that simplifies the regulatory 
proceaures for installing power facilities at existing dams. 
This act allows the Board of Environmental Protection to act as 
a ''clearinghouse" agency in the review of permit applications by 
several state agencies incluaing Inland Fisheries ana Wildlife, 
Marine Resources, Lana Use Regulation Commission, Historic 
Preservation Commission, Transportation ana Energy Resources. 

At the same time that Maine law encourages hydro development, it 
also controls it. To protect the environment, Maine laws 
require permits and State review for activities associated with 
hyoro aevelopment that may impact lana, water and other 
resources. Public utilities are required to get a certificate 
of public necessity ana convenience for large hyaro facilities 
intended to produce electricity. Such regulation is meant to 
curb unwise or unnecessary hyaro aevelopment. 

In adaition to its laws, Maine has several programs that adoress 
hyoro power oevelopment. The Office of Energy Resources offers 
information, technical assistance, ano encouragement to 
responsible hyaro power oevelopers, as well as working for the 
public's interest in hyaro-relatea oevelopments in legislation 
ano aoministrative proceeoings. The Office of Energy Resources 
has also helpea to work out aisputes over water levels between 
power producers ano shoreland owners. 

In January 1978, the DER began participation in the new Englana 
River Basins Commission's (NERBC) Hyaropower Expansion Stuay. 
The first step in this study was to inventory existing aams in 
the region and to assess the technical ana economic feasibility 
of hydropower aevelopment at these existing aams. Adanaoneo 
aams that ao not currently proauce hyaropower were assessed in 
the first phase. The development potential at new sites are 
being evaluatea in the seconG phase of the study, as are the 
socio-economic ana environmental impact consiaerations. 

The Maine Critical Areas Program is working to identify the 
scientific and natural values of Maine's water resources (for 
example, the most significant waterfalls ana areas of 
whitewater. This information will help to avoia aesthetic ana 
environmental conflicts ana allow more informed decisions 
concerning which hydro sites to develop. 

Financial assistance has been made available to small hyaropower 
developers through the Maine Guarantee Authority and the Maine 
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Municipal Securities Approval Act. In addition, the federal 
government provides low interest loans through the Farmer's Home 
Administration and through the Department of Energy for 
feasibility studies. DOE Region I also provides free technical 
assistance to prospective hydropower developers through a 
contract with a consulting engineering firm. 

Federal law also encourages and controls hydro power 
development. Federal tax laws provide an eleven percent tax 
credit for investments in hydro power facilities, in addition to 
the regular 10% investment tax creoit normally allowed for 
business investments. 

One of the five sections of the National Energy Act, the Public 
Utilities Regulatory Policies Act, requires that utilities must 
buy power produced by small hydro power facilities when it is 
offered for sale. In Maine, the price the utility must pay is 
the cost of producing the same power from oil fired plants. 
Since many hydro facilities can produce power for less than oil 
fired plants, this makes investment in hyaro more attractive. 

Development of hydro power facilities is also encouraged by the 
laws authorizing the Army Corps of Engineers to construct 
multiple purpose water development projects. For example, the 
Corps is authorized by Congress to work on the Dickey-Lincoln 
School Lakes project on the St. John River in Maine. 

Like Maine laws, Federal laws also control hydro development. 
For proposea dams with greater than five megawatts of capacity, 
a license must be obtained from the Feaeral Energy Regulatory 
Commission (FERC). Projects at existing dams with less than 
five megawatts of capacity may be exempted from Feoeral 
licensing upon application from the owner. 

The National Environmental Policy Act requires that an 
Environmental Impact Statement be prepared on all major federal 
projects affecting the environment (such as the Dickey-Lincoln 
dam project). The EIS must address environmental impacts of the 
proposal and alternatives to the proposea action. 

Additional Federal laws such as the Endangered Species Act, the 
Acts establishing the National Natural Landmarks Program, the 
National Wild ana Scenic Rivers Program and the Historical 
Preservation Act make it aifficult for feaeral agencies to funo 
or participate in projects that woulo conflict with the goals of 
these Acts or their related programs. 
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2. Wood 

a. Introduction 

A major result of the past decaoe's rising oil prices has been a 
dramatic increase in the use of woo□ for space heating. In 
1970, Maine homeowners burned about 324,000 cords of fuelwood. 
During the 1978-79 heating season, the figure had risen to 
575,000 cords. Maine's pulp an□ paper companies and some other 
forest products industries have also increased their use of wood 
residues, such as sawdust, shavings and bark, for space an□ 
process heating neeos. 

b. Current Use 

The New Englana Fuelwood Survey fauna that auring the 1978-79 
heating season 46% of all Maine households burneo wood as a 
primary or supplementary heating fuel. An OER Resurvey found 
that approximately 55% of Maine households burneo woo□ during 
the 1979-80 heating season. 

Even before the 1973 Arab Oil Embargo, many pulp and paper mills 
used woo□ resioues as a fuel to some extent .. As oil prices 
rose, the paper industry's use of resioues increased. 
Currently, most Maine pulp an□ paper mills have converted, 
either totally or partially, to burning their woo□ residues. 
The exact amount of oil saveo by this trend is unknown; but it 
is believe□ to be a substantial amount. For example, the new 
bark-fireo boiler used in one of Great Northern Paper Company 
mills allows a savings of over 400,000 barrels of oil a year. 

Some other types of forest products inoustries, ranging from 
toothpick factories to furniture manufacturers, also use their 
woo□ wastes as fuel. Currently, about 50 forest products firms, 
not incluoing the pulp an□ paper companies, are burning wooo for 
their space or process heating neeas. About 30 other firms are 
considering the possibility of converting to wood. 

c. Resource Availability 

About 90% of Maine is forested. Consiaering the size of our 
forest resources an□ the fact that trees are renewable, wood 
could be used as a major fuel in the state in the future. The 
limits to the contribution wood can make as an energy resource 
depend on a number of factors, including: how well our forests 
are manage□, how efficiently wood fuel is used, and the extent 
of the demands for wood as a resource for manufactured products 
and other uses. 

The 1970 U.S. Timber Resources Survey found that high-quality 
trees of several harowood species were already being overcut in 
many parts of the state. As the recent firewooo boom has 
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developed, it is likely that instances of local overcuttjng have 
increased, especially in easily accessible areas. This may 
account for the fact that firewood supply problems have already 
developed in some parts of the state. On the other hand, there 
are hundreds of thousands of forested acres where hardwoods are 
unused or underutilized either hecause they aren't easily 
accessible, or because local demand is low, or, in some cases, 
because the owners require softwood species in their production 
process. 

The 1970 Timber Survey also found that most of Maine's 100,000 
small private woodlots are not managed efficiently for 
long-term, sustained yield. Some are overcut. Most of these 
woodlots are not under a forest management program and produce 
far less wood for manufactured products or fuel than they could 
if properly managed. 

Another factor that will influence the future availabi]ity of 
wood for fuel is the competition for hardwoods for manufactured 
forest products. The demand for forest products is expected to 
double by the year 2000 and some concern exists that competition 
will develop between forest products industries and firewood 
users for forest resources. Forestry professionals helieve that 
wood used for firewood should be limjted mostly to low-grade and 
cull trees. A cord of high-auality hardwood that is cut and 
split, valued at about $100 as firewood, is worth several 
hundred dollars to the state's economy as a manufactured product. 

The energy potential of wood could he expanded hy advances in 
technology that allow more efficient hurning or the incrPased 
use of low-grade wood and wood residues hy homeowners. For 
example, OER and the Maine Forest Service predjct that more and 
more people will turn to recently developed automatically-fed 
central heating systems. These systems may use wood chips or 
compressed wood pellets. 

OER estimates that approximately 75% of all Maine households 
will be heating totally or partially with solid fuel hy 1990. 
By the year 2000, this percentage will probably remain at or 
near 75%. Firewood, wood chips and wood pellets will make up a 
substantial portion of this total. However, wood is expected to 
be replaced gradually with coal in many households as coal 
becomes more available in Maine. 

About 35% of Maine's households are apartments or mobile homes. 
The New England Fuelwood Survey and preliminary rPsults from the 
Resurvey indicate that a large number of mohi]e home and 
apartment households have converted, or are considering 
converting, partially or fully to wood heat. It also appears 
from these surveys that the turn to woodhurning has not yet 
peaked, hut is still continuina to increase. 

While the use of wood fuel by homeowners and non-forest products 
industries may eventually decline, the forest products 
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industries will prohahly rely heavily on wood energy for a 
longer period of time. For these industries, wood residues are 
readily available at low or no cost and if their wood wastes are 
not used, they will create disposal prohJems. The potential of 
wood energy in forest products industries is more fully 
discussed in this report's section on cogeneration. 

d. Considerations 

Wood is a very attractive fuel for Maine. It is a readily 
available, renewable native resource reauiring minjmal 
transportation costs. wood harvesting and processing provide 
local jobs. It is cheaper for home heating than heating oil, 
kerosene or electricity. Wood burning technology is relatively 
well developed and simple, and residential wood hurning 
equipment is generally affordable. Wood residues can tie burned 
to decrease waste disposal problems, and the use of aJl types of 
wood fuel decreases our dependence on foreian oil. Wood can 
also tie used in the pulp and paper industry-and the other forest 
products industries for cogeneration. 

Of course, there are a numher of potential prohlems that must be 
considered with regard to wood heat. It is estimated that 
severaJ thousand wood-burning related house fires occur every 
year in Maine, generally as a result of unsafe installation of 
stoves or chimney fires caused by creosote huildup. Wood smoke 
contains rather high auantities of particulate pollutants. 
Thus, increasing pollution from residential wood-hurning might 
conflict with the need for industrial expansion due to legal 
limits on the amount of pollutants that can tie emitted in A 

given area. Particulates and other pollutants produced hy 
wood-burning may also pose risks to human health if they exceed 
certain levels. On the other hand, in contrast to oil and coal, 
wood smoke is very low in sulfur dioxide and nitrogen oxide 
emissions, currently two of our most common and serious 
pollutants. 

A drawback of traditional chunk firewood is its time-consuming, 
bulky nature. An alternative that makes wood more convenient is 
the use of central furnaces that use wood pellets or chips. At 
this time a supply system for consumer suppJies of pellets and 
chips is not adeauately developed for widespread use. However, 
it should steadily expand in the next few decades. 

e. Current Programs 

The increasing switch from ojl to wood as an energy source has 
occurred without major government assistance. In fact, most 
federal programs have placed a higher priority on conservation 
and on other energy resources than on wood. The U.S. Department 
of Energy has funded feasihility studies on several wood-fired 
electrical generation projects. However, little attention has 
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heen given to home space heating. It was not until this year 
that the Internal Revenue Service decided to allow tax credits 
for the purchase of wood hurning devices. 

State government is encouraging wood hurning in Maine. For 
example, Maine allows a tax credit on part of the cost of 
wood-fired central heating systems, and both the Maine Forest 
Service and the Office of Energy Resources have programs to 
promote wood as a residential and industrial energy source. OER 
has two distinct wood energy programs. One is aimed at the 
industrial/commercial sector, while the other is aimed at 
homeowners. 

The New England Regional Commission and the New England state 
energy offices have a cooperative industrial wood energy 
assistance program that provides information and technical 
assistance to large firms and organizations that are thinking 
about converting to wood. The program is tailored to each 
client and can include: a preliminary cost assessment: a 
preliminary site visit to survey the potential space for 
conversion to a wood-fired system: help in deciding if the 
switch to wood is worthwhile: technical assistance in how to 
switch: and an assessment of cogeneration possihilities. This 
program has so far helped about 15 firms in the State look at 
the possibility of converting to wood. Some of the larger firms 
and organizations currently considering wood as an energy source 
are Madison Paper Company, Marine Colloids, Brunswick Naval Air 
Station and the University of Maine system. 

The Maine Guarantee Authority, the Small Business 
Administration, the Economic Development Administration and the 
Housing and Urban Development Action Grants have the abjlity to 
provide financial assistance for industrial wood conversion 
projects through bonds, conventional loans and direct grants. 

In the residential sector there are several State programs 
promoting the use of wood as an energy source for homeowners and 
providing information on safety. OER provides publications and 
other information on wood burning to interested persons, 
fuelwood dealers, organizations and other agencies and holds 
public workshops on a variety of woodburning issues. 

OER also monitors fuelwood prices across the state and has 
several ongoing programs aimed at increasing fuelwood 
availability. For example, it provides the public with a yearly 
list of the fuelwood cutting permit programs offered hy pulp and. 
paper companies and has set up framework for an emeraencv 
fuelwood program in conjunction with several large companies. A 
list of known fuelwood dealers is made available plus 
information on the Fuelwood Program which is administered hy the 
Agricultural Stabilization and Conservation Sevice and the Maine 
Forest Service. 
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DER, with the State Fire Marshall's Office, has developed a 
publication called Recommended Standards for the Installation of 
Woodstoves, which is used statewide hy fire departments and 
stove installers as a voluntary woodstove installation 
standard. DER participates in community woodburning safety 
programs and workshops, and has recently contracted with the 
Cooperative Extension Service to conduct safe woodburning 
programs throughout the State. 

The U.S. Forest Service, in cooperation with the Maine Forest 
Service, is now conducting the decennial survey of Maine timber 
resources which will provide valuahle data about the current 
availability of wood for energy, manufacturing and other uses. 
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3. Solar 

a. Introduction 

Solar power is the direct use of sunlight for space heating, 
water heating and other energy needs. Though the current use of 
solar power in Maine is limited, the near term and future 
potential is great. Most energy planners believe that solar 
power will be one of our major energy sources in the United 
States within 25 to 35 years. Just how quickly the full 
potential of solar energy can be realized depends on economic 
factors, advancements in solar technology, increased public 
awareness and government policy. 

Maine's Comprehensive Energy Plan of 1976 proposed the increased 
use of solar power and other native energy sources as a 
cornerstone goal. The transition to solar energy has 
accelerated since then dUe to the rising costs of traaitional 
fuels, educational programs, State and Federal tax incentives, 
special loan programs and increasing public interest. 

b. Current Use 

At present, solar energy technology is being used in about 1400 
Maine homes and commercial buildings, primarily for space 
heating or domestic hot water heating. The most common ano 
inexpensive method of using solar power is through passive solar 
building aesigns that use the building orientation, 
configuration and materials to collect and store solar energy. 
This can be as simple as increasing the area of southfacing 
glass in a building and using sufficient insulation to keep the 
warmth gained inside. Basic passive solar features can often be 
incorporated into new buildings at little or no additional cost. 

Retrofitting buildings with simple low cost solar air heating 
devices which simply transfer heat into the adjacent interior 
space is also gaining in popularity. Though they have no means 
of storing heat or distributing it throughout the builoing, 
these devices are less expensive initially than systems with 
storage and distribution capabilities. These simple solar 
devices and passive solar oesigns will probably be more ano more 
widely use□ during the 1980's while more sophisticated solar 
technologies oevelop. 

Solar hot water heaters are another widely available, 
increasingly popular solar alternative. Thus far, about 400 
solar water heaters have been installed in Maine. They are 
relatively simple to install on the roof or southern side of a 
new or existing building ana can supply up to 60% of the heat 
required for a oomestic hot water supply. The initial costs for 
a solar hot water heater can be high. However, their long term 
cost aovantage is very attractive compare□ to electricity an□ 
other traditional energy sources because there are no costs for 
the solar unit's fuel once it is installed. 
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The use of simple passive solar technology such as aescribea 
above is expected to grow steaoily auring the l980's. More 
complicatea "active" solar systems are -- ano, in the near 
future, will likely remain -- less wiaely used. These systems 
use collectors ano a mechanizea storage ana aistribution 
system. Initial capital costs range from $5,000 to $20,000. In 
most cases, the energy savings eventually more than offset the 
high initial investment. However, few building owners have the 
finances required to purchase such systems. Solar photovoltaic 
cells that turn sunlight into electricity are also commercially 
available. At this time they are more costly than the 
conventional alternatives, but mass proauction, technological 
refinements ana rising fuel costs shoulo make photovoltaic solar 
systems increasingly cost competitive in the future. 

c. Resource Availability 

Despite its northern location, Maine receives enough sunlight to 
use current solar technology to proauce low ana meoium 
temperature heat for space and water heating on a year-round 
basis. The state gets a comparatively high amount of sunlight 
in winter, when heating oemanos are greatest. In tact, sunlight 
availability in January and February for most areas of Maine is 
as high as for any East coast state. 

Approximately 32% of Maine's present energy demana is for 
builaing space and water heating. Potentially, a .. substantial 
portion of the energy neeaea for these purposes coulo be 
supplied by solar power. (Most existing solar space heating 
installations in Maine proviae an average of 20% to 30% of a 
builoing's yearly sp~ce heating needs; current solar water 
heaters supply about 40% to 60% of the domestic hot water needs 
in builaings where they are used.) The rest of the energy 
needeo for space ana water heating in solar builoings can be 
supplied by other forms of energy such as woo□, electricity, gas 
or oil. 

It is estimated that 60% of all existing builoings in the state 
have aaequate "solar access." For the purposes of this report, 
solar access is aefinea as the orientation of at least one major 
building facade within 30 degrees of true south, with minimal 
(less than 5%) shading on that surface between 9 AM. ana 3 PM. 
Simply put, saying that a building has adequate solar access 
means that it receives enough sunlight to make the use of solar 
power worthwhile. 

With proper planning, about 90% of all new builoings coulo use 
solar power for some degree of space or water heating at little 
or no aooitional cost. However, solar energy use tenas to make 
sense only in well-insulatea buildings. It can be used most 
effectively and make the greatest contributions in new or old 
buildings that have been weatherized to aoequate levels. (New 
builaings shoulo at least meet the State Energy Conservation 
Building Standaros.) 
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Simple solar technologies - such as passive solar builaing 
design and solar water heaters - can make significant long term 
contributions to inoivioual ano statewide energy neeas in 
Maine. Maine citizens can take advantage of these opportunities 
right now. Future technological aevelopments in solar power can 
be integrated into existing solar builaings to further reduce 
consumption of non-renewable fuels and make the solar 
contribution even greater. 

d. Consiaerations 

Solar power is one of Maine's most attractive ano most available 
energy alternatives. It is a native renewable energy source for 
which there are no "fuel" costs. Thus, s·olar installation costs 
are eventually paid back through the savings gained. The long 
term costs of using solar power for space and water heating are 
lower than for traditional fuels. Solar power is virtually 
pollution-free and poses no conflicts with other uses of 
sunlight. Most of the money spent on solar installations is 
kept within Maine and the expanoed use of solar power will 
create jobs ana utilize native building materials in proGucts 
manufactured or assembled in Maine. 

However, for the full potential of solar power to be realize□, a 
numoer of consiaerations must be aoore~seo. For example, the 
initial costs of tapping solar energy can be high. Afforoable 
long term financing is aifficult for many builoing owners to 
fino. There is a lack of clear legal status of solar access 
rights (i.e. what happens when one builaing blocks another's 
sunlight). In terms of practicality ano looks there are 
sometimes difficulties in retrofitting existing structures to 
use solar energy since they were not originally aesignea or 
orientea to use it. Much of the general public and most 
contractors are still unaware of the potential of solar 
technologies and some people are put off by the unfamiliar 
design of certain new passive solar homes. Finally, the 
majority of existing homes are not insulate□ ano weatherized 
heavily enough to use solar energy for space heating 
effectively. Thus, energy efficiency measures woulo be require□ 
in these homes for use of solar power to be effective. 

e. Current Programs 

A wioe variety of current DER activities are aimeo at increasing 
the use of solar power in Maine. Funos for these activities 
come from the Department of Energy through the Northeast Solar 
Energy Center. The following is a brief overview of the major 
solar programs that have been unoerway ouring the past three 
years. 

l 07 



Technology Transfer/Vocational Workshop Proqram 

This program is designeo to assure the existence of 
knowledgeable providers of solar technology in private 
industry. Toward this end, over thirty solar workshops have 
been sponsoreo since 1978 for building contractors, solar 
installers and other industry groups that provide, or could 
provide, solar technologies to consumers. 

Solar Publications 

The OER has oeveloped a variety of publications about the use of 
solar power in Maine to expand public awareness, answer typical 
questions asked by consumers and provide useful technical 
information. These include fourteen publications on solar 
topics ranging from relevant financial an□ legal considerations 
to inventories of solar use in Maine. Aaditional materials are 
developeo as new generic technologies emerge. 

General Education Program 

Because personal contact is one of the most effective ways of 
tranferring solar information to consumers, this program offers 
seminar and conference speakers on solar power to the general 
public. Program topics are geareo for both uninformeo persons 
who oesire an introouction to solar technology ana more informea 
inaiviouals trying to make oecisions about solar use. The goal 
is to develop and transfer a consistent information base to the 
public through all appropriate channels including government, 
eoucational institutions, community energy organizations and 
private inaustry. 

Capital Transfer Program 

The objective of this program is to make afforoable financing 
for solar technology more available to all Maine building 
owners. This has incluoeo efforts to eoucate private, State ano 
Federal financing institutions about solar possiblities as well 
as the publicizing ot available borrowing opportunities (these 
opportunities will expana as funos from the Feoeral Solar ano 
Conservation BanK become available in 1981.) Also involve□ are 
the development and administration of tax breaks and other 
legislative solar incentives. 

Technology Development ano Demonstration 

This program makes available information on the nature ano 
performance of working solar projects ano, in the case of some 
new solar technologies, assists in their oevelopment. A wioe 
variety of activities are used to oemonstrate Maine's solar 

108 



potential, including exhibits ana audio-visual materials, 
buiding and design competitions and grants for certain solar ano 
appropriate technology projects. 

Solar Consumer Assurance Program 

As part of a national effort to increase consumer trust and 
acceptance of solar technology, the Maine OER is one of 
thirty-five state agencies participating in a National Consumer 
Assurance Program. In Maine, the plannea focus will be on the 
expansion or creation of voluntary quality control installer 
certification and consumer protection programs. 

Removal of Barriers to Solar Utilization 

The purpose of this program is to help remove obstacles to solar 
oevelopment in Maine. Thus far, it has incluoea work on minimum 
warranties for solar products, incentive-oriented solar 
legislation ana licensing procedures for solar technology 
installers, solar access education, and encouraging the 
consioeration of solar in community energy plannin~. 



4. Solid Waste 

a. Introduction 

Municipal waste-to-energy systems could supplement Maine's 
energy supply and at the same time help to solve solid waste 
disposal problems. Resource recovery offers larger communities 
alternatives to landfill sites, which are often hard to find 
locations for and increasingly expensive to maintain. It may 
also proviae a local source of energy in times of reduced energy 
supply. Communities with solid waste energy recovery facilities 
can hold down or reduce their waste disposal expenses while 
proviaing a reliable and financially attractive source of energy 
to a local inaustry or to other consumers. Incineration of 
waste to produce steam is the most common resource recovery 
system being considered; however, conversion of waste to methane 
is also a possibility. 

b. Current Use 

The city of Auburn has become the ·first community in Maine to 
build a solid waste resource recovery project. When this 
facility begins operation early in 1981, it will generate steam 
for use by Pioneer Plastics, one of Auburn's largest 
industries. Auburn's experiences ana methoas of implementing 
the concept of solid waste resource recovery will be of great 
value to other communities in Maine. 

c. Resource Availability 

Currently, there are about 300 solid waste aisposal sites 
(mostly sanitary landfills) in Maine. Eight regional areas: 
Sanfora, Biaaefora-Saco, Greater Portland, Lewiston-Auburn, 
Norway-South Paris, Augusta, Waterville-Winslow, and 
Bangor/Brewer, produce about 60% of the 750,000 tons of solid 
waste generatea in the State each year. For many communities, 
present methoas of aisposing of municipal refuse are outdatea, 
inefficient or prohibited by state ana federal regulations. 

There are 12 specific areas in Maine where waste-to-energy 
projects are considerea feasible. Towns in eight of the areas 
are actively investigating refuse to energy options. If built, 
these projects, plus Auburn's, woula save the equivalent of 
400,000 - 600,000 barrels of oil each year. Descriptions of the 
projects being considerea are proviaed in Figures 4.1 ano 4.2. 

d. Considerations 

Determining the feasibility of a regional resource recovery 
system is a oifficult ana complicated task. A broaa range of 
understanaing in many areas is required, incluoing the quantity 
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and characteristics of the waste stream, transportation 
constraints, the costs, availahle markets for recovered eneray, 
and various technological and financial options. Towns will 
need help in assessing these and other aspects of 
waste-to-energy systems. Many independent businPsses and 
commercial facilities may generate enough snlid waste to allow 
building their own waste-to-energy facilities. To help them 
decide if this is a sound idea, technical assistance will also 
be reauired. 

Especially for the 12 urhan areas where waste-to-energy pro.iects 
seem feasible, solid waste cnuld become a minor, but significant 
energy source in the future, as well as a solution to current 
solid waste disposal prohlems. However, where incineration is 
used, potential effects on air auality wilJ have to be carefully 
evaluated. 

e. Current Programs and Policies 

The DER is currently studyina possih1e construction of as many 
of the 12 identified urban waste-to-energy systems as are 
economically feasible. Because of mutual concerns, the Office 
of Energy Resources and the Maine Department of Environmental 
Protection are cooperating in providing assistance to 
communities and firms interested in resource recovery systems. 
The two agencies are ahle to provide assistance concerning 
regulatory, enaineering, technical and financial aspects of 
solid waste eneray facilities for Maine communities. 

The U.S. Environmental Protection Aaencv is also ahle to provide 
support in the form of technical assistance although on a 
limited scale. Both DEP and DER are working with interested 
communities to obtain any avai]ahle Federal assistance in this 
area. 

Under Title II of the Eneray Security Act of 1980, Congress 
authorized a two-year program of financial assistance with 
expenditures from the Energy Security Reserve of $850 million 
and Department of Agriculture expenditures of $600 million for 
biomass alcohol fuels and urhan waste. $500 million of the DOE 
allotment will he used for urban waste pro.iects. Financial 
assistance may take the form of loans of up to 80%, or loan 
guarantees of up to 90% of construction costs, and of price 
supports or price-support loans for new and existing facilities. 

An Office of Energy from Municipal Waste has been established in 
the Department of Energy. This office wiJl administer a variety 
of programs to assist municipalities in evaluating resource 
recovery from solid waste. 
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Figure 4.1 

Area Size 

Waterville/ 100 tons/day 
Winslow 

Brunswick Up to 300 tons/ 
day 

Bangor/ 150 to 300 tons/ 
Brewer day 

Augusta 100 tons/day 

Biddeford/Saco 100 tons/day 

Portland 250 to 400 tons/ 
day 

Sanford 75 to 125 tons/ 
day 

Norway/South 50 tons/day 
Paris 

Estimated 
Cost 

$5 mill ion 

$5-8 mil 1 ion 

$5-15 million 

$5-6 mill ion 

$3-5 mill ion 

$8-30 mi 11 ion 

$3-5 mill ion 

$2.5 million 

Incineration to 
Steam 

Incineration to 
Steam 

Modular Incineration/ 
Steam Refuse Derived 
Fuel (RDF) 

Incineration to 
Steam 

Modular Incineration/ 
Steam 

Incineration/Steam 
Recovery or RDF 

Modular Incineration/ 
Steam 

Modular Incineration/ 
Steam 

Source: Maine Department of Environmental Protection, November, 1980. 
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5. Wino 

a. Introduction 

Wind power can make substantial contributions to the electrical 
needs of individual homeowners. However, more efficient, less 
expensive technology must be oeveloped and available before the 
use of wind power will be widespread and its potential 
contribution to Maine's overall energy needs can actually be 
realized. 

b. Current Use 

Historically in Maine, windmills have long been useo to pump 
water or perform other mechanical tasks, but the most promising 
use for wind power in the future is for electrical generation. 
About two dozen small scale wino generators are currently 
operating in the state, ano several more will be operating 
soon. Each of these operating units can generate about l to 3 
kilowatts of power, or up to 3000 kilowatt hours of power per 
year. Depending on individual needs, this is enough power to 
supply at least some and possibly all of the electricity 
required by a homeowner. 

Though wind is an abundant resource, major problems have kept 
wino power from contributing greatly to Maine's total electrical 
supply. First, because of cost an□ the state of wind 
technology, it is not presently economically feasible to 
concentrate power into a few large generators. Small, 
relatively expensive generators are available to convert wino 
motion into useable power, but most can supply the needs of only 
one family. Finally, the wind aoes not blow constantly and 
expensive windmills may often stand iole or operate well below 
capacity if not properly siteo. 

Many of the wino systems in use today are the only source of 
electricity for a remote home or commercial operation. In such 
cases, expensive battery storage systems are usually required to 
provide power when the wino isn't blowing. Storage would not be 
a problem, however, if systems are part of the utility network, 
because other sources of power would always be available. Due 
to the high cost of the equipment neeoeo, wind-generateo 
electricity tenos to be more expensive than power proouceo by 
hyoro, nuclear fuel, coal or even oil at present. For example, 
the average cost of wind-generateo power currently is 10¢ to 25¢ 
per kilowatt hour. By comparison, the hydroelectric generating 
facility being constructeo on the Androscoggin River at 
Brunswick is expected to proouce power at 4.5¢ per kilowatt 
hour. Oil fired generation costs between 3¢ and 6¢ per kilowatt 
hour for the fuel, plus aoditional fixed and variable costs of 
operation; however, these costs are continually rising. 
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c. Resource Availability 

The potential of our wind resource is very larqe 1 though wind is 
currently used to prbduce only a tiny fraction of Maine's total 
energy supply. The relative inefficiency of current wind 
technology and the high costs of existing equipment currently 
prevent widespread use of this resource. Wind energy could 
become an attractive source for electricity if current 
engineering research produces wind-generation devices that 
convert a higher proportion of available wind to electricity, or 
if less expensive systems are developed or if the relative 
economic advantages of wind energy improves by some other means 
(such as the risina costs of other fuels). 

Recent technical advances have made it easier to link individual 
home or business generators to electric utility systems, thus 
allowing owners to sell their excess power to utillties during 
periods of high wind. Legal obstacles once prevented this, but 
they have been largely resolved. Both rentral Maine Power 
Company and Bangor Hydro-Electric r.ompany will now purchase 
wind-generated power at 3 to 4t per kilowatt hour. Rates may be 
higher after the PURPA mandated rates are set. 

d. Considerations 

Wind power has many attractive features. Like solar power, 
there are no fuel costs and virtually no environmentally harmful 
side effects. Electricity generated by a small windmill can 
make a homeowner more "enerqy independent" or provide power 
where utility lines are not available. And, of course, any 
increasing use of wind can help to reduce the use of imported 
non-renewable fuels. 

The greatest obstacle to increasina use of wind power is the 
current high cost for equipment that is relatively inefficient. 
However, there are other factors that can affect wind use, 
including wide variations in wind strenqth, potential aesthetic 
problems in scenic areas, and possible conflicts with zoning or 
land use regulations. 

e. Current Programs 

1. Field Evaluation Program (FEP) 

Since November 1979, DER has been actively involved in this 
program, managed by Rockwell International's Wind Systems 
Program for the U.S. Department of Eneray and designed to 
promote the use of small-scale wind generators (less than 
100 kw). 

Toward this goal, DOE is installing two windmills in each 
of the 50 states and some U.S. territories. The machines 
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assjqned to Maine have been sited through the cooperative 
efforts of the Office of Enerqy Resources, the electric 
utility industry in Maine, and the Northern Maine Regional 
Planning Commission, with technical assistance and review 
by engineers from Rockwell International. 

The wind generators installed under this program in Majne 
are: 

a) An Enertech 1800, a 1.8 kilowatt machine installed in 
October 1980 at the residence of James Buck in Trenton: 

b) A Storm Master 18, an 18 kilowatt machine to be 
installed at radio station WDHP (FM)/WFST (AM) in 
Presque Isle. 

2. New Enqland Wind Proiect (NEWP) 

In May 1980, the OER began participation in the New England 
Wind Project. The goals of this program are similar to 
those for the FEP, but the machines to be used will be 
experimental and are not yet commercially available. The 
systems planned under this program are: 

a) 1-2 kilowatt DC output machines designed for 
independent applications where no electricity is 
available from utility systems. 

b) 8-11 kilowatt AC output machines that can he linked 
with utility systems. Two sites have been chosen for 
these machines, one a residence on North Haven and the 
other a residence and ski lodge at Rangeley. 

c) 100 kilowatt AC output Darrius (vertical axis) 
machines desioned for commercial or small industrial 
applications.· 

3. Information Dissemination 

More than 600 wind power information packaqes have been 
distributed to Maine's citizens by the OER-to help them 
decide if wind enerqy is a good alternative for them. The 
packaae includes materials on site selection: unit sizino 
and load match: technical considerations: lists of · 
available systems, manufacturers, dealers, and accessories: 
and descriptions of available tax credits and other 
incentives. 

4. Technical Assistance 

Dozens of Maine citizens have been assisted by OER with 
more specific, detailed consideration of wind- energy 
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5. 

systems for their use. Several communities, such as 
Rangeley, Monhegan, Matinicus, and North Haven/Vinalhaven 
have received help in assessing local wind enerqy 
development potential on a community scale. Further, OER 
has worked in cooperation with Public Utilities Commission 
staff to apply wind eneray systems to specialized 
communication and electrical aeneration needs -
particularly on the Maine coaital islands where remote 
locations, strona and steady wind, and hiqh costs of hookup 
to utilities create ideal environments for wind power 
applications. 

Monitor Technological Developments 

Considerable research on wind power is occurina around the 
nation on wind eneray systems of many sizes, from less than 
l kilowatt to about 3,000 kilowatts. Several test 
installations have been or are being erected around the 
country for large machines of up to 3,000 kilowatts 
capacity, DOE and NASA are the cooperatinq agencies for 
administering this large-scale Wind Eneray Conversion 
Systems (WECS) program. 

The Electric Power Research Institute (EPRI), on behalf of 
the country's investor-owned utilities, has instal}ed a 
3,000 kilowatt unit manufactured by the Bendix Corporation 
for Southern California Edison. Recently, the government 
of Price Edward Island has established a wind test facility 
as part of an initiative co-ordinated with the six New 
England Governors-Eastern Canadian Premiers' joint energy 
program under the direction of the Northeast International 
Committee on Energy (NICE). This facility will be 
dedicated to testing small scale wind machines in harsh 
coastal and marine environments and should yield technical 
data of special interest and use to Maine's coastal 
population. 

117 



6. Tioal 

a. Introduction 

Tioal power is a form of hyoro power tnat uses the natural 
forces of daily tides to produce electricity. Most modern tidal 
schemes involve placing a dam ana turbine at the entrance to a 
bay or inlet. As the tides fill and empty the bay water passes 
through the turbine ana electrical energy is prooucea. 

Of particular importance in selecting a tioal power site is the 
range between low ana high tiaes. This tiaal range, or "heao", 
determines the energy potential of the site. A very large 
exchange in the volume of water is also crucial to tiaal power 

. development. The iaeal site has a large tidal range ana a 
narrow, shallow strait opening into a larger tidal basin area. 

b. Current Use 

In the past small tioal mills were fairly common along the Maine 
coast, including grist mills, saw mills ano stone cutting 
operations. By the turn of the century most were gone, ano 
currently there are no operating tioal power facilities in 
Maine. 

c. Resource Availability 

The most favorable sites for tiaal power oevelopment in Maine 
are generally considered to be in Cobscook ana Passamaquoooy 
Bays. These areas have both the right co8stline configuration 
ano the 15 to 20 foot tioal ranges common east of Machias, 
provioing the best opportunity for tioal oevelopment. Tioal 
power is possible further aown the coast, but with current 
technology the economics of using bays with tioal ranges of less 
than 15 feet become increasingly unfavorable. 

Since 1976, the Passamaquooay Inoians at the Pleasant Point 
Reservation at Perry have been studying the feasibility of 
builaing a small-scale tiaal powerea electric generating 
facility at Half Moon Cove in Cobscook Bay. It woulo cost 
between $21 million and $35 million to construct ano have a 
capacity of 10 to 12 megawatts, enough to serve the electric 
neeos of an estimate□ 5,000 to 10,000 people. The power 
produce□ would replace the equivalent of 55,000 to 65,000 
barrels of oil a year. Estimates as to the cost of the 
electricity produce□ by the proposea plant vary wioely, but it 
woula probably be somewhere between 5¢ to 7 1/20 per 
kilowatt-hour basea on 1980 dollars. This woulo be less tnan 
the cost for power prooucea by most oil-fire□ plants and 
comparable to, or less expensive than, some other conventional 
fuels. 

The Passamaquoooies receive□ a preliminary permit from the 
Federal Energy Regulatory Commission in 1980 which gives them an 
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option to use the site. They are expected to apply for a 
license to buila ana operate the facility during 1981. 
Construction coula be finishea ana the plant could go on line as 
early as 1985. 

A number of other sites in Cobscook Bay offer particularly 
favorable conditions for small-scale tidal power aevelopment ana 
their potential has attractea increasing public interest. To 
study the opportunities, citizens from Eastport, Perry, 
Pembroke, Dennysville; Whiting, Lubec ana the Pleasant Point 
Reservation recently organized the Cobscook Bay Tidal Power 
Committee. It is expected that this'will soon leaa to 
preliminary planning for Cobscook tiaal projects other than Half 
Moon Cove. 

Preliminary OER stuaies indicate there are approximately 100 
sites along the Maine coast where small-scale tiaal facilities 
may be practical. Fifteen to twenty of these sites with 
potential ranging from 40 to 1000 kilowatts of capacity are now 
being actively stuaied. The total energy potential for 
small-scale tidal power in Maine is not possible to estimate 
reliably at this time. It could make substantial contributions 
to the energy needs of some down east communities and could 
possibly supply a large portion of the electricity needed by 
Washington County if enough of the most promising sites in that 
region are oevelopea. 

The future contribution of tidal power coula be significantly 
expandea, of course, by construction of a large-scale tidal 
facility. Maine's Passamaquoaay ana Cobscook Bays are among the 
few sites in the Unitea States where large tiaal projects might 
be feasiole. Since the l930's, the U.S. Army Corps of Engineers 
has stuaiea the possibility of constructing a large tiaal power 
plant in the Passamaquoddy region. Early schemes envisioned a 
joint U.S. - Canadian Project, using both Passamaquoddy ana 
Cobscook Bay, that woula have an ultimate generating capacity of 
up to 1000 megawatts. The recent aecision by Canada not to 
pursue this concept has apparently maoe it certain that the 
project won't be built. (The Canaaian government has not 
abanooneo the iaea of tiaal power. On the contrary, it is far 
into the planning stages for aeveloping tidal sites that are 
wholly within Canadian waters ano potentially much larger than 
the joint project woulo have been.) 

The Army Corps of Engineers nas also been stuaying the 
possibility of building small to large-scale tidal facilities 
that woula use only Cobscook Bay. In their numerous reports, 
the Corps has identifiea about ninety tidal power alternatives 
for the area, incluaing projects ranging from 5 to 500 
megawatts, with possible annual power outputs of 16 to 790 
million kilowatt hours a year. The conclusion of the Corps at 
this time is that none of these projects are economically 
feasible when the costs and benefits are weigheo. Many Maine 
citizens do not agree with this conclusion. However, since 
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construction of the large-scale projects probably depends on the 
Corps' interest and support, large-scale tidal facilities are 
unlikely in Maine for the foreseeable future. 

d. Consiaerations 

An oft-cited disadvantage of tidal power is that although it is 
predictable and steady over the long term, it is also 
intermittent. The power output rises ana falls daily with the 
tides and the supply of peak tidal energy may not come at the 
same time as the peak aemana. However, with interconnections to 
the overall electric power pool, this shoula not pose any great 
problem,· since other sources could always fill the local needs. 

On the whole, the potential availability of tiaal power in Maine 
will be limited by the number of sites that are suitable for 
aevelopment. Such sites do not exist along the entire coast. 
And, like the damming of rivers for conventional hydro power, 
damming a bay for tidal power is not necessarily practical, 
economically or environmentally, even if the bay is physically 
suitable. 

Most state laws cited in the section on riverine hydro power are 
applicable to tidal hydro power sites. In adaition, tidal sites 
would require: 

o A lease from the Bureau of Public Lanas for use of the 
submerged lanas at the dam site ana beneath the power pool; 
and 

o Feaeral permits from the Army Corps (Section 10) and the 
Coast Guara for aredging ana filling ano creating 
obstructions to navigation. 

e. Current Programs ana Policies 

Maine currently has no State funaing programs specifically 
available for tidal power development. There are, however, 
several federal funaing programs for which the State has the 
authority to act as a clearinghouse. The State can also help to 
coorainate a aeveloper's plans with the feaeral program. 

The most significant feaeral tidal power program, both in terms 
of oollars ana man-hours invested, is the work oone by the Army 
Corps of Engineers on Cobscook ana Passamaquoaay Bay tiaal power 
stuaies. For the past 40 to 45 years the Army Corps has spent 
millions of dollars evaluating the tiaal energy potential of 
these two bays. In the 1930's the Army Corps actually began 
initial construction but later suspenaed operations due to 
changing economic conditions. 
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One feoeral program that has assisteo in the preparation of 
current tioal power plans in Maine is the Coastal Energy Impact 
Program, fundeo through the National Oceanic & Atmospheric 
Administration (NOAA). At the state level, the DER proviaes 
technical assistance to owners or proposeo oevelopers of small 
tidal power sites. 
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7. Biomass 

a. Introduction 

Biomass is any plant or organic matter, including agricultural 
crops, crop residues, other plants, animal wastes, wood and wood 
residues, garbage and solid waste material contain~ng 
cellulose. Biomass can be burned directly, pelletized, gasified 
and made into alcohol. 

b. Current Use 

Although there are many potential sources of biomass energy, 
wood and wood residues are the only sources being used 
extensively in Maine at this time. Their use is discussed in 
more detail in the reports on wood and cogeneration. 

A limited number of Maine service stations currently sell 
"gasohol", a mixture of 90% gasoline and 10% alcohol. Some of 
the alcohol used for these supplies is processed from corn and 
other agricultural crops, although none of the biomass used 
comes from Maine. 

Ethanol and methanol are the two most common alcohol fuels 
presently being used in internal combustion engines. Both 
alcohols can be used straight or in a 90% gasoline and 10% 
alcohol gasohol blend. Most methanol is presently made from 
natural gas, al though H can be made from coal or hiomass 
containing cellulose. Methanol has been used for years to power 
race cars. Ethanol, which is made from any hiomass material 
containing sugars or carbohydrates, is enjoying an upsurge in 
popularity. While alcohol stills have produced "moonshine" by 
fermentation illegally for vears, farmers and entrepreneurs have 
recently begun to produce it legally. 

Farm equipment or other vehicles that use an internal comhustion 
engine can run on straight 160 proof or stronger alcohol by 
making minor adjustments to the engine carburetor. Enaines can 
also run on blends of up to 20% alcohol and 80% unleaded 
gasoline with no modifications. However, because alcohol has a 
tendency to separate from gasoline and to collect water it is 
generally felt that a 90% gasoline, 10% alcohol (200 proof) 
blend is best. 

Animal wastes and crop residues can be used to produce methane 
gas, which has fuel uses similar to natural or propane gas. A 
small number of Maine farmers currently use such biomass 
supplies to produce methane for their own use. 

c. Resource Availability 

Over 95 million cubic feet of wood residues (sawdust, shavings 
and hark) were produced hy Maine forest products firms in 1979. 
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Much of this was used for energy. However, considerable amounts 
of useable loqqinq slash are left in the forest. Or. Harold 
Young, of the Complete Tree Institute at the University of Maine 
at Orono, estimates that for every 100 dry tons removed from the 
forest, 45 dry tons remain in the form of limbs, roots and other 
logging residues. Tree-chipping machines are used to change 
this biomass into chips useable for eneray purposes. The chips 
are generally trucked to pulp and paper plants where they are 
used in boilers in the same wav as other wood residues. In 
Vermont, such chips are used to fire a 30-megawatt electric 
generator. The large amounts of logging slash left in Maine's 
wood each year, as well as nonmerchantahle trees, comprise a 
potentially great source of hiomass that could be used as fuel. 

Maine produces a number of agricultural crops that could be usPrl 
for ethanol production. For example, if all of Maine's cull 
potatoes were used for alcohol production, it would produce 
ahout 4 million qallons of alcohol or ahout 1.5% of Maine's 
unleaded gasoline consumption for 1979. The fnllowing tahle 
gives the relative yield of alcohol per ton of various 
agricultural crops. 

Relative Yield of 99.5% Alcohol Per Ton of Selected Crops 

Material 

Wheat 
Corn 
Buckwheat 
Grain Sorghum 
Barley 
Rye 
Oats 
Sweet Potatoes 
Potatoes 
Sugar Beets 
Sugar Cane 

Gallons 

85.0 
8a.o 
8].4 
79.5 
79.2 
78.8 
63.6 
22.9 
22.1 
22.1 
15.2 

Source: U.S. Department of Agriculture, MiscellanPnus 
Publication 327, December 1938 

Approximately 70% of solid waste material depositPd in town 
landfills contains cellulose. This material could he used to 
make methanol, although the economics of methanol production 
favor large scale plants which would reauire large auantities of 
solid waste. Because of Maine's dispersed population areas, 
large enough auantities of solid waste would be hard to gather 
at one location. However, as discussed in the report on solid 
wastes, municipal trash could be burned in some towns as a way 
of providing an economically attractive waste-to-eneray use for 
this source of biomass. 
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d. Considerations 

Many native sources of biomass that could produce energy for 
Maine are available for this purpose. Cull potatoes and solid 
waste, for example, are unused or underutilized currently and 
their use as a fuel would have double advantages either 
economically or environmentally. As a whole, biomass is a 
flexible resource that could be used as a solid fuel or 
transformed into a liquid or gaseous fuel. In the case of 
alcohol fuels, biomass can be used to extend our supplies of an 
important conventional fuel. Gasohol blends not only help 
conserve gasoline, but also produce less pollution than straight 
gas and increase gas mileaqe by increasing the octane rating. 

However, the initial costs involved in building biomass 
installations to produce a product like alcohol are high. 
Often, there may also be added costs for transporting biomass 
resources to such a facility. 

The environmental effects crf increased biomass use must also be 
addressed for each source. For example, the consequences of 
whole-tree harvesting on forest ecology are not clear, and the 
burning of wood residues can produce relatively large amounts of 
particulate pollution. Alcohol fuels can mix with and pollute 
water sources. Such considerations must he carefully explored 
if biomass is to become a substantial source of eneray for the 
state. 

Alcohols also have several undesirable characteristics as a 
fuel. They do not have as much energy output 8$ gasoline, they 
burn with no visible flame, they are corrosive to engine parts, 
they often make starting in cold weather difficult, and they 
have a tendency to separate from gasoline in aasohol ble~ds. 

e. Programs 

Federal Initiatives 

Many Federal agencies including the Department of Energv, the 
Department of Agriculture, the Small Business Administration, 
and the Department of Housing and Urban Development have been 
given funds to boost biomass fuel production. Other agencies 
have been ordered to redirect part of their fu~dina toward 
alternative fuels production. -

Maine Alcohol Fuels Task Force 

Maine has an Alcohol Fuels Task Force made up of 17 members 
representing both the public and private sectors of the 
economy. Their goal is to answer the broad auestion: "Should 
the State of Maine support an alcohol fuels industry?" Recently 
they have considered resource availability, various 
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technologies, the economics of alcohol production, state and 
federal legislation and other aspects of alcohol fuels 
production. At the present time, the Task Force is studying the 
information collected in preparation for making their 
recommendations. A final report will he issued in March. 

Maine Alcohol Fuel Projects 

There are presently 3 moderate to large scale ethanol projects 
that are in various stages of planning or construction in 
Maine. Two of the plants would use potatoes. One of the plants 
would use imported grains from the Midwest. In addition, two 
small alcohol fuel projects were recently awarded DOE 
Appropriate Technology Feasibility Grants, and tax credits and. 
other Federal incentives have helped to make alcohol fuels 
production more attractive. 

Information/Technical Assistance 

The Office of Energy Resources provides information and some 
technical assistance to persons interested in alcohol fuels 
production. OER is the state contact for the National Alcohol 
Fuels Commission, the Department of Energy's Alcohol Fuels 
Office and the Solar Research Institute's Alcohol Fuel 
Information Centers. 
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8. Peat 

a. Introduction 

Peat is made up of plant materials comprised of sphagnum moss, 
sedge and lesser amounts of other wetland plants that grow in 
peat bogs. Peat is the beainnin9 stage in the geological 
process by which organic materia1s are turned into coal. Maine 
has relatively large peat reserves, though in the past they have 
been mined almost exclusively for use as an agricultural snil 
conditioner and for other agricultural uses. 

In other parts of the world, peat has been used as a fuel for 
hundreds of years. A third of the electricity generated in 
Ireland is produced hy burning peat fuel in pnwer plants. The 
U.S.S.R., which accounts for ahout 95% of the world's current 
peat production, operates 76 peat-fired generattng stations 
which produce about 3% of the country's total electrical 
output. Recent oil price increases have renewed the interest of 
government and industry in developing peat as an indigenous 
energy source. 

b. Current Use 

At present, peat is not used in Maine to supply any portion of 
the state's energy demands. Nearly 8,000 tons of peat are 
harvested each year in Maine, hut used solely for agricuJtural 
and horticultura1 purposes. Most of the small number of 
existing peat mining sites in Maine are located in the eastern 
portions of the state, particularly Washinaton County. 

c. Resource Availability 

Recent estimates hased on earlier soil and geologic survevs 
indicate that Maine may have aoproximately 770,000 acres of peat 
deposits, the largest reserves of any New England State. As of 
September, 1980, 285 field surveys on more than 78,000 acres 
have indicated an estimated commercial reserve of 117.5 million 
tons of peat. 

As a fuel, oeat has a somewhat greater heatina value than an 
equal weight of wood, and about two-thirds as much as coal. 
Current peat minina practices usually involve draining a boa, 
then stripping off layer after layer of the deposits with laroe 
harvesting machines. Peat is used for fuel after tt has dried 
thoroughly in its natural form or compressed into pellets or 
briquets. It can also he used to make synthetic natural gas. 
At this time, the use of compressed peat appears to have the 
best potential for providing energy for residential and 
industrial uses in Maine. 
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Accoroing to estimates oy the Institute of Gas Technology, the 
energy equivalent of the U.S. peat reserves is 1443 quaos 
(quaarillion Btu's), an amount equal to the energy of about 240 
billion barrels of oil. IGT estimates that about 21 quaas of 
this total is in Maine. This would amount to aoout 60 times the 
total number of Btu's used in Maine each year if it were all 
actually available as energy. 

Realistically, economic and environmental concerns may limit the 
actual amount of energy that Maine could get from peat to only a 
portion of this potential. Even so, the energy potential of 
peat may still be substantial. A New England Energy Congress 
stuay estimate□ that a 10,000 acre peat bog averaging 15 feet 
thick might yiela about 30 million tons of air-oriea peat. This 
woula equal the energy of aDout 15 million tons of coal, or 60 
million barrels of oil. 

d. Consiaerations 

Peat is a potentially large native energy resource for Maine. 
Its development could make notable contributions to both local 
energy neeas ana the economy. 

Theoretically, peat is renewable within a very long geologic 
time scale of tnousanas of years. Practically, on the scale of 
human lifetimes, it shoula be consiaereo non-renewable. A peat 
Dog that is mineo will not renew itself for hunoreos or 
thousanas of years. However, it might De possible to reclaim 
some mining sites in an environmentally an□ aesthetically 
acceptaole manner by turning them into lakes. 

One of the maJor areas of concern with respect to peat mining is 
the potential for aaverse environmental effects. Peat Dogs are 
integral parts of many watersheas, particularly as ground water 
recharge and storage areas. Spongy peat aeposits soak up ana 
halo great quantities of water. Harvesting may significantly 
alter ground ana surface water sources connectea to a bog 
directly or indirectly through watersned links. In aoaition, 
peat bogs are unique lanaforms that provide important habitat 
for a variety of wildlife ana plant species. Thus, in many 
cases, conflicts are likely to develop between peat mining 
aavocates ana those who want to preserve a bog in its natural 
state. 

It is also necessary to consider tnat alteration of wetlanas 
such as bogs are regulate□ by a numoer of government agencies. 
The restrictions and permits require□ for oifferent areas of the 
state vary, but often permit proceaures can De lengthy. 

Development of many of Maine's more promising peat oeposits may 
also be limited because of tneir remote locations ana associate□ 
transportation problems. Processing of peat into a more 
compactea form at the site may reauce transportation costs ano 
allow more economical use of some peat oeposits. 
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At present, almost all peat harvested in Maine is use□ for 
valuable agricultural and horticultural purposes. Conflicts may 
arise about the best use for peat mine□ in the state, 
particularly given the potential benefits of using peat to 
improve Maine's farm lana. 

Finally, although peat has a relatively low sulfur content when 
burned, its high nitrogen content may cause air pollution 
problems if nitrogen oxiae emissions exceed U.S. Environmental 
Protection Agency standaros. 

e. Current Programs ano Policies 

The Maine Geological Survey an□ the Maine Office of Energy 
Resources are currently conoucting a cooperative program to 
assess tne fuel potential of Maine's peat resources. The 
project is funded by the U.S. Department of Energy, an□ was 
designed to aaa to information from previous studies by the 
Maine and U.S. Geological Surveys. Under this program, peat 
deposits are mapped, their aepth and size are determined, ano 
the reserves for each deposit are calculated. Samples collected 
from the surveyea peat aeposits are analyze□ in U.S. Department 
of Energy laboratories for heating value, pH, ash content, and 
water content. Aaaitional geochemical analysis is conouctea at 
the U.S. Geological Survey laboratories. 

Because of the importance of peat oeposits to many watersheas, 
the Water Resources Division of the U.S. Geological Survey, in 
cooperation with the Maine Geological Survey and the OER, are 
investigating the hyorologic characteristics of selecteo peat 
aeposits in the state. Surface water ano grouno water oata ana 
water quality information gathereo in the fielo will be use□ to 
construct hyorologic mooels of the deposits' response to various 
stresses ana changes. This information will be use□, in part, 
to analyze the potential aevelopment impacts on peat oeposits. 

The Institute of Quaternary stuoies at the University of Maine 
at Orono is analyzing peat samples taken from typical oeposits 
for pollen ana foraminifera content ana raoiometric □ates. The 
Institute is also stuaying growth ano regeneration rates for 
typical peatlano vegetation. 

With financial assistance from the U.S. Department of Energy, 
several national ana Maine firms are currently stuoying the 
commercial feasibility of various types of peat energy 
facilities. A methoo of processing peat into pellets is being 
stuaiea by a group of paper companies, utilities an□ private 
engineering firms. Another firm has propose□ a process which 
couia chemically an□ physically convert raw peat into an easily 
transportaole an□ oensifiea fuel source. One existing Maine 
horticultural peat operation is presently in the process of 
expanaing its operation into energy proouction. 
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The Commissioner of the Maine Department of Agriculture has 
appointeo a Task Force on Agriculture Uses of Peat in Maine. 
The Task Force has been askeo to oetermine the potential value, 
quantity, ana quality of peat utilize□ in agriculture, ioentify 
ano support research or demonstration projects, and recommend 
policies regarding agricultural use of peat as a nonrenewable 
resource. 
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9, Summ8ry 

Maine has a rel8tively large renewable eneray resource potential, and 
substantial auantities of peat resources, which are theoretically, 
but not practically, renewabJe. Of these, three maior renewable 
resources hold the greatest promise for increased eneroy potential: 
hydro power, wood and solar. Other renewable resources, such as 
solid waste, wind, tidal and biomass can also make significant 
contributions to local and reqional energy demands. In some cases, 
risina costs of non-renewable fuels and the availahility of better 
technologies will speed up development of Maine's native energy 
resources. 

Many of our 8lternative energy sources offer production costs which 
are compar8ble to conventional fuel costs. Hydro, wood 8nd some 
others are either less costly th8n conventional sources or will he 
eventually as conventional fuel prices continue to rise. In addition 
to energy benefits, the development of these alternative resources 
have many potential indirect economic benefits for the state through 
business and job development. Eneray resources that are developed 
and sold locally C8n stimulate the state's economy more than the use 
of conventional fuels that are imported. 

The State's efforts to encourage the use of native eneroy resources 
have included resource assessment, providing a favorable financial 
climate, and demonstration and technical Bssistance for emeroina 
technologies. In the past, many alternative resources were not 
adeauately known to alJow increased or initial development. Many new 
efforts now underway should change this. For example, new and 
existina hydro sites are being mapped, peat deoosits analyzed and 
delineated, and tidal sites assessed. 

Lack of access to capital has limited the development of m8ny 
alternative resources. The availability of loans and fin8ncial 
incentives are needed to overcome some of the initial economic 
barriers to renewable resource development. This may require 
providing technical and economic information to hanks, new 
legislation, and the removal of certain existing regulatory barriers. 

Oemonstr8tion projects using alternate eneroy resources, such as wind 
systems and solar systems, can help to show their feasibility in 
Maine. In addition, performance data and cost infnrmatinn can be 
gathered. Transfer of information and technical assistance to the 
public and private businesses can further accelerate the development 
of Maine's alternative resources. 

Increasinq our use of the native eneroy resources described in this 
section, and decreasing our dependence on petroleum fuels, will 
strengthen Maine's economy, provide new johs, help solve 
energy-related pollution problems, and reduce the potential harmful 
effects of oil supply shortages. In view of the risina costs and 
limited supplies of conventional non-renewable fuels, diversification 
of Maine's energy sources is crucial. 
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V. NON RENEWABLE RESOURCES 

Introduction 

As this plan is an attempt to oescribe Maine's various energy sources, a 
discussion of the current and potential future roles of non-renewable 
fuels.is essential. These resources incluoe petroleum, coal, nuclear 
energy and natural gas. Petroleum ano nuclear energy have large roles in 
Maine's current energy situation ano probably will in the next few 
decades. Coal anci natural gas use is limited now but will likely become 
increasingly important. Tne purpose of this section is to describe some 
of the most significant factors and issues regarding use of non-renewable 
energy resources in Maine. 

In the report's description of the role of each of these energy resources, 
a brief introduction defines the resource and provides basic background 
information. This is followeo by a oescription of the current use of the 
resource in Maine. The availability ·of the resource and some of the most 
significant issues involved in terms of its future role are also 
discussed. This information is proviaed to establish a reference point by 
which policymakers can weigh the contribution and availability of each 
resource against the various merits ano disadvantages of its use and, in 
turn, oecioe on an appropriate course of action. Even as these oecisions 
are reachea, however, it must be remembered that forces outside of Maine 
will have major effects on our supplies of petroleum, coal, nuclear energy 
ano natural gas. Global ano national economics ano politics cannot be 
controlleo by State Policy. 

1. Oil 

a. Introouction 

Fuels maoe from oil, or petroleum, incluoing gasoline, heating 
oil, kerosene, diesel, aviation fuel, ano resioual oil, have 
been the oominant source of energy in Maine for the past thirty 
years. Since 1978, oil consumption in Maine has been declining 
due to its high cost ano concern over possible shortages. By 
the year 2000 oil supplies will become tighter as known reserves 
are oepleteo. There can be little aoubt that the role of 
petroleum in the energy resource mix of Maine will be a dominant 
energy issue for the rest of the century. 

b. Current Use 

Petroleum had many aovantages over other fuels ouring tne perioo 
from the ena of Worlo War II to the Arab oil embargo in 
1973-1974. Oil is easily transporteo by water, rail, ana truck, 
making it an ideal fuel for a rural state like Maine. It is 
generally clean burning, easy to use, ano for most of the perioo 
prior to 1973 it was a relatively cheap fuel source. For 
decaoes its price in real terms was either oeclining or haloing 
steaoy. Moreover, oil products can be useo to heat homes ano 
offices, to run cars, trucks, ano trains, ano to generate 
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electricity. It is little wonder that petroleum came to totally 
dominate the enerqy resource picture in Maine. As tllustrated 
in Section II, oil accounted for 88% of all enPrgy used in Maine 
in 1973, hut dropped to 60% in 1978. Section II also shows what 
happened to oil consumption over the years since 1973. In 
recent years the trend for oil consumption in Maine has reversed 
entirely, and is now declininq in all sectors from previous 
record high levels. The reasons for these declines are well 
known. The price of crude oil has qone up 800% on world markets 
since 1973, and the price of oil products that Maine people use 
have more than auadrupled (the differences in the rise in crude 
and product prices reflect in part the lower costs for domestic 
crude oil, which have heen federally controlled.) In addition, 
the link hetween political stahility in the Middle East and the 
supply and price of oil has led to two siqnificant oil shortages 
on world markets durino the past seven years. One in 1973 
durino the Arab Oil Embargo and one in 1979 as a result of the 
revolution in Iran. Each had serious conseouences for Maine 
because of its dependence on petroleum products. 

c. Resource Availability 

Worldwide, the supoly of oil is expected to he adeauate to meet 
demand, at least through the mid-l990's. Hnwever, as the demand 
for oil increases with the economic and population qrowth of 
developing countries, and increased demand in some 
industrialized countries, the probahilfty that oil supplies will 
hecome seriously tighter during the 1995-?000 period increases. 
Although the oil will not run out hy the turn of the century, it 
will become increasingly scarce and increasingly expensive. 

Of course, the higher price for oil provides economic incentive 
to explore for and produce more oil domestically. However, a 
laroe portion of the oil reserves that remain in this country 
are located in places where production costs are very high, such 
as the Arctic, under the continental shelf off Alaska, and in 
the deep water under the Atlantic cn.ntinental shelf. Because 
production from existing domestic wells is expected to decline 
throughout the next 20 years and demand may increase hecause of 
population and economic qrowth, new supplies of oil will have to 
be found _iust to keep us more or less even. The following tahle 
compares estimated domestic production and imports in current 
and future years. 

U.S. Oil Supply (MM bbl./dav) 

1980 1985 

Domestic 8.23 (53%) 8.23 (53%) 

Imported 7.29 (47%) 6.48 (47%) 

Source: Data Resources, Inc. 
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1990 ?000 

9.72 (60%) 10.54 (59.7%) 

6.48 (40%) 7.10 (a0.3%) 



In addition to the status of overall national supplies, Maine's 
access to petroleum products may he affected greatly hy the 
pending decontrol of crude oil and gasoline. In the past, major 
oil companies expanded their markets to inclurle much of the 
U.S~ Now, as transportation and product costs have increased 
dramatically, a number of companies are rleciding to consolidate 
their markets and sell product only in areas near refineries and 
major distribution points. Maine not only lacks refinery 
facilities, hut is located at the enrl of the petroleum 
distribution system in the Northeast. To date, one major oil 
company, Shell, has announced its intention of wlthdrawina from 
the Maine market after decontrol. Other refiners may well 
decide to pull out too. 

d. Considerations 

Reducing Maine's vulnerability to oil price hikes and supply 
disruptions presents the State with one of its greatest 
challenges. OPEC will continue to be ahle to exercise 
monopoly-like powers over Qoth the supply and price of nil on 
world markets: there will continue to be a constant threat of 
political disruptions in the Middle East which might shut down 
shipments from that region entirely for unknown lengths of time: 
and there is no auestion whatsoever that the price of nil will 
be going up, making heating homes anrl drivina cars an 
increasingly expensive proposition for Mainers. It is also 
certain that over the long run the world supply of petroleum 
will gradually decline. There is a finite supply of oil in the 
world, and though we have not yet reached the end of that 
supply, it lies somewhere in the future. Finally, uncertainty 
surrounds the availability of petroleum products in Maine after 
decontrol of the oil industry, 

A more detailed examination of petroleum's future supply anrl 
price gives even greater weight to the necessity of reducing our 
overall levels of petroleum use through conservation and the 
development of alternative fuels. For example, while it is not 
possible to predict with any certainty what the future price of 
oil will be, DER forecasts for crude oil price (see Section II) 
estimates that a Qarrel of oil that costs $1?.46 in 1978 will 
cost $34.77 in 1985 and $54.17 in ?ODO, in constant 1978 
dollars. Prices in current dollars for 1985 will he $55.83 and 
for 2000, $239.94. 

The rapidly escalating price of oil and other fuels has and will 
continue to create an economic crisis for consu~ers. Maine has 
approximately 70,000 low income households. These families, who 
are al ready suffering from the effects of inflation, find they 
must dedicate a larger and laraer share of their rlwindling 
income to home eneray. Their inaQflity to meet eneray costs 
create serious economic hardship and threatens their health and 
well-being. The State of Maine administers two federally-funrled 
programs designed to provide eneray-reJated assistance to low 
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income households: the Home Energy Assist8nce Program (HEAP) 
program, which provides financial assistance for home energy 
costs, and the Weatherization Program, which furnishes materials 
and lahor to insulate homes. Priority for these programs is 
given to the elderly, the handicapped and those wjth the lowest 
incomes. 

It is ohvious that conservation of petroleum products must he 8 
focal point of any energy strategy for Maine. If we still rely 
on oil for 71% of our energy in 1990 (as we did in 1978), and if 
that oil costs twice as much in real terms, and if we still get 
40% of our oil from OPEC, we will still be in gr8ve risk of 
economic catastrophe and Maine will be a significantly poorer 
state. 

It should be possible to substantially reduce oil consumption in 
Maine between now and 1990. For example, at least a 25% 
reduction in energy consumption, nearly 811 of which is 
petroleum, is possible in the transportation sector between 1978 
and 2000. Increased use of vanpools and carpools could increase 
savings up to 31%. Savings can also be made in the other end 
use sectors. 

However, even with strona conservation efforts and conversions 
to alternate energy sources, Maine will proh8bly still rely on 
petroleum for as much as half of its total energy needs hy the 
year 2000. Because alternatives are currently limited, it is 
likely that nearly all of our fuel needs for the crucial 
transportation sector will continue to he met hy petroleum 
products. Thus, in addition to conservation and increased use 
of n8tive energy sources, it will also be necessary to continue 
and expand emergency oil-shortage contingency planning. 

The Maine Office of Energy Resources has, as one of its 
responsibilities, the development of emergency plans for fuel 
shortages. Both the oil embargo of 1973-1974 and the gasoline 
shortage of 1979 underscore the need for such planning. By 
monitoring the supply of petroleum products in the State, the 
OER can now predict a potential shortage. Should a shortage 
appear imminent, the OER would immediately notify the Governor 
of the situation. He may then exercise his powers under the 
Civil Emergency Preparedness Act of 1974 and declare an energy 
emergency. If a call for voluntary compliance with publicized 
conservation measures proves ineffective, the Governor may 
choose to enact mandatory measures to conserve or allocate fuel. 

At the present time, the Office of Eneray Resources is 
developing a State Emergency Energy Plan which will meet the 
reauirements of the Emergency Energy Conservation Act (P.L. 
96-102, as amended). This plan will include measures to reduce 
the impact of hath a gasoline and a fuel oil shortage. The OER 
recognizes the need to be prepared for future energy crises and 
will continue to develop and update its emergency plans. 
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A. Resioual Fuel 

a. Introduction 

Residual fuel incluaes No. 4, No. 5 and No. 6 oils, Navy 
Special ana Bunker C. Like other petroleum products, 
residual fuel has greatly increased in price an□ many major 
users are considering switching to solid fuels. 

b. Current Use 

Residual fuel oils are used mostly in inaustrial boilers 
and for electrical power generation. Past use shows no 
clear upward or downwara trend in recent years. This is 
probably because users of residual fuel tena to have fairly 
large storage facilities ano because the use of oil to 
generate electricity often varies greatly. Although 
residual oil will continue to be a major fuel in the next 
20 years, use in Maine should decline steadily as a result 
of conservation and the trena to use less expensive, solid 
fuels. 

c. Resource Availability 

Although it would be affected by a shortage or cut-off of 
foreign cruae oil, residual fuel has one aovantage over 
other petroleum products. It can be refine□ from very 
heavy oils, such as those being proaucea more ano more in 
this country. Thus, it is not as vulnerable as some other 
petroleum proaucts that are maae primarily from foreign 
oil. During the 1979 oil shortage, resiaual fuel supplies 
remained abundant ano the same situation coula reoccur 
during a future crisis. However, resiaual fuel is not 
immune to supply oisruptions. Much of the oil prooucea by 
Iran ano Iraq is heavy oil utilized to refine resiaual 
fuel. The cutoff in supplies from these countries has 
tighteneo supplies ana pushed up prices. The northeastern 
U.S. as a region lacks substantial storage space for 
resiaual fuel and must depend on regular imports from 
out-of-state sources. If the region's current supply 
sources dried up, storage might not be adequate to keep 
inaustrial ana utility users going until other resioual 
fuel supplies were located. 

o. Consiaerations 

As a result of concern about residual fuel storage, the 
State of Maine, along with other northeastern states, has 
supportea a proposal which would establish a Regional 
Petroleum Reserve of 20 million barrels of residual fuel 
oil. Such a reserve woula help maintain normal inoustrial 
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production ana electrical generation during a temporary 
shortage and reduce financial hardship. However, in the 
spring of 1979, Congress refused to appropriate the 
necessary funds for the project. Recently, the State of 
Maine agreea to Join with the other New England states in 
an attempt to persuade the federal government to include 
funding for the regional reserve in the 1981 budget. 

Another potential problem associated with certain residual 
fuel oils is their relatively high sulfur content. The 
amount of sulfur dioxide pollution producea by burning some 
kinds of residual fuel is significantly greater than when 
light, low sulfur oils or some other type of low sulfur 
fuel is used. Sulphur dioxide pollution from oil-firea 
power plants and factories is a major cause of this 
country's mounting acia rain problems. It can also cause 
or aggravate a variety of human lung diseases. This has 
leaa to increasing pwblic concern over the use of high 
sulfur fuels. 

State laws now require that low sulphur fuel be usea in 
Maine to keep locally-produced sulphur dioxide emissions at 
acceptable levels. However, low sulphur oil is more 
expensive and a large portion of U.S. oil reserves are of 
the heavy, high sulphur variety. Rising costs of foreign 
oil have lead to pressure to increase proouction and use of 
high sulphur fuel reserves and related pressure to relax 
state or federal laws that might prevent their expanded 
use. The installation of effective pollution control 
equipment coula proviae an alternative solution. As 
opposed to relaxing air quality standaras, better pollution 
control could keep emissions at acceptable levels and yet 
allow the use of less expensive, higher sulphur fuels. 
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8. Aviation Fuel 

a. Introauction 

Aviation fuel includes both aviation gasoline, used in 
small planes, and kerosene or naptha jet fuel, used in 
turbine engines. Recent aevelopments in the marketing and 
distribution of these products have restricted the 
availability of aviation fuel in Maine. Due to the 
important role air service plays in economic development, 
assuring a continued supply of aviation fuel is of vital 
concern to the state. 

b. Current Use 

At the present time, at least 50% of the flying in the 
state is business-oriented. Many firms and corporations 
operate planes as a part of their business. The airport in 
Bangor serves a number of international flights ana 
competes with airports in Boston and New York for 
business. 

During the 1970's there was a steady increase in aviation 
fuel consumption in Maine, but use droppeo nearly 40% in 
1980 aue to high prices ana limiteo supplies. Demand for 
aviation fuel would be expected to continue growing as 
airports expana their services and the number of small 
private planes increase. However, high prices ana tight 
supplies may continue to keep demand down. 

c. Resource Availability 

A number of factors combine to limit aviation fuel supplies 
in Maine. First, the distribution of aviation fuel to 
users depends largely on truck aeliveries. To avoia 
transportation costs, the oil companies find it more 
profitable to sell full transport loaas to large users 
located close to refineries, major distribution centers, or 
pipelines. Seconaly, there are quality control 
consiaerations. If water aevelops in the fuel through 
improper handling, liability for any accioents occuring as 
a result of the contaminated proauct can be trace□ back to 
the refiner, who may be helo liable. The major suppliers 
therefore want to limit the number of resellers handling 
their fuel and the aistance it travels without their 
superv1s1on. Maine's many small airports ana distributors, 
who are spreaa out in a large geographical area, ao not 
comprise the kind of market oil companies prefer. 

Another problem is the trena for major refiners to sell 
more and more aviation fuel on the "spot market" and less 
through the regular contracts. Lack of fuel for increasea 
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contract volumes means that Maine users must turn to the 
more expensive, less reliable spot market to meet new 
demand. 

This can be both a problem in planning and prohibitively 
expensive. An airport wishing to increase service cannot 
be sure of spot market costs or supplies. The high cost 
associated with purchasing, transporting, storing and 
insuring spot fuel makes it virtually impossible for Maine 
airports to compete in the regional market. Spot fuel 
provides no solution to the supply problem in the State. 
Its high price alone restrains demand and aviation-related 
development. 

Finally, aviation gasoline and kerosene jet fuel are not 
subject to federal price ano allocation controls. No 
regulatory mechanisms exist which insure that Maine users 
will be able to get a supply of either product. Instead, 
they are oependent upon the willingness of the major 
refiners to increase aeliveries to the State. So far, none 
of the suppliers have shown interest in expanoing their 
Maine market. In the process of decontrolling the airline 
inaustry, Congress manoatea certain levels of service which 
must be maintaineo in each state, however, they made no 
provision to guarantee a supply of fuel for those require□ 
services. The lack of legislation requiring suppliers to 
continue supplying specific areas encourages major oil 
companies to pull out of relatively small, unprofitable 
markets ana leads to an uncertain supply outlook for users 
of aviation fuel in Maine. 

o. Consiaerations 

The lack of flexibility in the aviation fuel supply system 
creates many problems, none of which have easy answers. 
Some mechanism for obtaining or increasing an allocation 
must be found. This may be very hard to achieve since the 
inoustry is now moving towaras total oecontrol. Several 
steps might reduce some of the problems. One solution that 
would create some flexibility and help resolve short-term 
emergency situations woulo be the establishment of a State 
set-asiae for aviation gasoline ano kerosene jet fuel. 
This could work the same way as the set-asiae program for 
gasoline and middle distillates. The EIA 25 reporting 
forms currently received by the State already list the 
amounts of aviation gasoline ano kerosene jet fuel coming 
into the State each month. Under a set-aside system, 4% of 
that could be reserved by the State to allocate in response 
to emergency hardship requests. Set-asioe releases woula 
be directed through the regular supplier. 

Another possible solution is for Congress to ameno its act 
which provides basic levels of air service unaer oecontrol 
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of the airline jndustry. Such an .amendment might guarantee 
a supply of fuel for required flights and provide a way for 
base operators or airlines to obtain reasonably-priced fuel. 

Finally, the State could explore the possibtli½Y of 
assisting in the development of a co-operative distribution 
and storage system for the marketers and users of aviation 
fuel in Maine. Under such a co-op plan, a numher of 
dealers acting together could purchase spot fuel supplies 
making the product more affordable and more availahle then 
if they acted individually. 
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C. Diesel Fuel 

a. Introduction 

Diesel fuel, a middle distillate similar to heating oil, is 
used in many types of motor vehicles. Diesel use is 
expected to increase during the next two decades. 

b. Current Use 

Diesel is primarily usea to fuel trucks and automobiles, 
farming and logging machinery, fishing boats, construction 
equipment and buses. Highway diesel consumption has 
increased significantly since 1974 and is expected to 
continue climbing. Diesel vehicles are becoming more 
available, their efficiency is greater than 
gasoline-powered vehicles, and aiesel fuel costs less than 
gasoline. These advantages are attracting more and more 
people in Maine to buy diesel vehicles. One manufacturer 
estimates that 25% of the new automobiles and light trucks 
produced in 1990 will have aiesel engines. 

c. Resource Availability 

Like all petroleum products, the supply of aiesel fuel is 
tiea to the flow of cruae oil. But even without crude oil 
shortages, the demand from the agricultural sector auring 
the planting ana harvesting seasons may sometimes create 
temporary regional shortages. In general, though, aiesel 
shoula continue to be aaequately available to Maine 
consumers. In fact, the growth in oiesel sales may 
partially cancel out the decline in heating oil consumption. 

d. Considerations 

Some concern has developed about the increased use of 
oiesel because of the impact diesel emissions may have upon 
the environment. Studies are being conducted into the 
hazards of these emissions to determine what, if any, 
emission control standards should apply to diesel-powered 
vehicles. Although diesel emissions have received little 
public attention so far, they may become more controversial 
in the next decade. 
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D. Domestic Heating Oil 

a. Introduction 

Domestic heating oil, commonly called fuel oil or #2 
heating oil, is the most widely usea miadle distillate in 
the state. Although the majority of homes in Maine still 
rely upon fuel oil for heat, consumption is declining . 

b. Current Use 

Most fuel oil is used for space ana water heating. 
(However, heating oil may also be substitutea for diesel 
fuel and usea for both transportation and agriculture.) 
The consumption of heating oil has declinea 17% since 1974 
as prices have more than aoublea. This aownwaro trend 
should continue as prices rise even further and more people 
switch to other fuels or weatherize their homes to conserve 
oil. 

c. Resource Availability 

Unless a large number of major oil suppliers oeciae to 
withoraw from the Maine market once oil is oecontrolled, 
sufficient heating oil should continue to be available to 
Maine consumers in the near future. However, availability 
also oepenas on the availabilty of cruae oil. Any 
aisruption in our supply of foreign oil will tighten 
heating oil supplies. 

d. Considerations 

The state of Maine faces two different kinds of heating oil 
problems: supply and price. As part of its efforts to deal 
with these problems, the State participates in the feaeral 
fuel assistance program to help low income householas cope 
with energy costs. It is also oeveloping an emergency plan 
to reduce the effects of a potential fuel shortage. 

Reaucing depenaence upon fuel oil as a source of home heat 
can also help avert winter emergencies. The Office of 
Energy Resources and the Division of Community Services 
sponsor a number of programs to weatherize buildings ana 
increase the efficiency of existing heating oii equipment. 
These programs are outlined in the section on 
Conservation. DER also provides assistance on other 
conservation techniques ano promotes the development of 
renewable resources. 



E. Motor Gasoline 

a. Introduction 

b. 

c. 

Motor gasoline, a petroleum proauct processea from cruae 
oil, is used primarily for -transportation. As a largely 
rural or suburban state with few mass transit systems, 
Maine is highly depenaent upon gasoline-powered vehicles. 
However, in response to price increases, gasoline 
consumption in the state is declining. 

Current Use 

As oetailed in Section II, gasoline consumption in Maine 
has dropped nearly 14% since 1978, -after rising steaoily 
for years. Rising gasoline prices have motivated consumers 
to buy more fuel efficient cars ana to reduce the number of 
miles they drive. The downturn in gasoline use should 
continue as automobile gas mileage efficiency increases ano 
more commuters join car or van pools. 

Resource Availabilty 

Though the price is constantly increasing, there are 
currently adequate gasoline supplies to meet demana in 
Maine. Two factors coula reouce future availability: 
decontrol of the oil industry and any decline in or 
aisruption of the crude oil supply. Shell Oil has alreaay 
announced that it will pull out of the Maine gasoline 
market once feoeral regulations governing the allocation of 
the product are liftea. Whether or not other major 
refiners will oecide to stop supplying Maine distributors 
or dealers is unknown at this time. However, the potential 
for reduced gasoline supplies as a result of oecontrol ooes 
exist. 

Maine, like the rest of the nation, had temporary gasoline 
shortages in 1973 aue to the Arab Oil Embargo, ana 1979 as 
a result of the Iranian revolution. Similar events, an 
expansion of the Iran-Iraq war, or any other oevelopments 
that reouceo the nation's cruae oil supplies, woula reouce 
gasoline inventories ana create another shortage. 

d. Considerations 

Ample gasoline supplies are crucial to Maine. Ours is 
largely a rural ana suburban state lacking in public 
transit systems, ano most people rely almost exclusively 
upon cars or some other private gasoline-powereo vehicle 
for transportation. Developing extensive mass 
transportation systems is not a practical alternative for 
most areas of the state. The tourist inaustry, which 



contributes greatly to Maine's economy, also depends upon 
gasoline to hring visitors to the state. Ohviously, anv 
shortage of gas creates a serious hardship for Maine 
citizens. 

For this reason, the Office of Eneray Resources has 
developed a Gasoline Contingency Plan which can be 
implemented during a gas shortage. This plan provides 
measures to manage gasoline lines and to reduce gasoline 
consumption and identifies priority users. The emphasis is 
on voluntary compliance, although mandatory mP,~sures could 
be used if necessary. OER also sponsors a program to 
encourage car and van pooling that could be greatly 
expanded durinq a shortage. 



F. Kerosene 

a. Introduction 

Kerosene is a clear, light midale distillate used for a 
variety of purposes. Kerosene has become less and less 
available to Maine consumers and may soon be unavailable as 
a home heating fuel in the state. It has been replaced to 
a large extent by No. l heating oil, which has the same 
uses but does not burn as cleanly. 

b. Current Use 

Kerosene provides about 1.2% of Maine's current energy 
needs. It serves as the basis for jet fuel, it is burned 
as a home heating fuel, and it is blendea with other oil 
distillates as a thinner to reduce their "pour point". 
Unlike diesel and aomestic heating oil, kerosene does not 
thicken in cold weather and will continue flowing through 
fuel lines even in very low temperatures. Thus kerosene is 
often blendea with diesel or heating oil to keep trucks 
running in the winter ana to preserve fuel storea in 
outside tanks. 

In the past, kerosene has been a fairly important home 
heating fuel in Maine. However, as shown in Section II, 
kerosene use has aropped greatly since 1974. Due to 
justifiable concerns about kerosene supply, the declining 
quality of the product and the fact that many kerosene 
appliances are ala and inefficient, consumers have been 
using less and less kerosene. 

c. Resource Availability 

Supplies of true kerosene have become increasingly less 
available to Maine consumers in the past five years. No. l 
fuel oil has largely replaceo kerosene for use in kitchen 
ranges or for blending with diesel or heating oil. 
Although No. l also reauces the pour point, it has a higher 
sulphur content than kerosene and does not burn as 
cleanly. Thus, using No. l in appliances with wick-type 
burners requires constant cleaning and adequate 
ventilation. No. l aoes not vaporize as quickly as 
kerosene ana when a stove is turnea off, a resiaue of the 
fuel remains on the wick. Re-lighting the stove can cause 
smoke and fumes. 

Kerosene has virtually aisappeared from the home heating 
oil market because increasing amounts have been aiverteo to 
the more profitable aviation market for jet fuel. Even No. 
l fuel may soon become scarce for this reason. One major 
oil company, Texaco, has alreaay announced that after the 

144 



1980-1981 heating season it will no longer refine ana 
market kerosene or No. l fuel oil for home heating use. 
Other refiners may make the same aecision. Only about 20% 
of the kerosene refined in this country enas up as home 
heating fuel, and the market is limited to a few regional 
areas such as the Northeast. It is possible that during 
the next decade, kerosene will become unavailable as a home 
heating fuel in Maine. 

As long as kerosene is available to Maine consumers, it 
will be subject to supply disruptions created by any crude 
oil shortages. Because the major oil companies appear to 
be phasing out production of kerosene as a home heating 
fuel, it may be even less available auring an energy crisis 
than other petroleum products. 

d. Considerations 

Since 1979, the Office of Energy Resources has promoted the 
replacement of kerosene by other fuels in Maine, both 
because the future supply of the proauct is uncertain and 
because its quality has declined seriously. Recently, many 
homeowners who use kerosene have complainea that the 
kerosene they purchased dia not burn well, that it smoked 
and smelled of sulphur. Also, many kerosene ranges 
continuously radiate heat ana are an inefficient ano 
expensive ways of heating a home. (Kerosene can cost up to 
ten cents a gallon more than heating oil.) For these 
reasons, OER believes that it is in the best interest of 
Maine consumers who currently use kerosene to switch to 
another fuel. 

One roaoblock to switching is the fact that many kerosene 
users have low or fixed incomes and cannot afford to 
purchase new heating equipment. At the present time there 
is no financial assistance available for kerosene 
conversions. Dealers or consumers who use kerosene or No. 
l fuel to reduce the pour point of distillate oils can 
switch to new chemical adaitives known as pour point 
depressants. The OER has compilea information listing the 
various properties of a number of these adoitives. 
Although pour point depressants cannot alter fuel which has 
already thickenea, they can prevent it from thickening in 
the first place. A number of companies in the state have 
tested these additives ano have found them to be an 
aaequate and much cheaper alternative to kerosene. 



2. Natural Gas 

a. Introduction 

Natural qas has been avRilable In Maine for 13 years. During 
that time it has made a relatively small contributjon to MRine's 
total energy needs. However, the potential exists for natura1 
gas to have a larger role in the future, especially in the 
Portland and Lewiston/Auburn areas. 

b. Current Use 

The use of natural gas in Maine has been limited largely hv the 
lack of ma.ior supply pipelines and local piping systems. 
Presently, natural gas is only available in the Portland and 
Lewiston-Auburn areas, and even in these areas it is not wirlelv 
used. Both areas are serviced by Northern UtiJlties Company, a 
division of Bay State Gas. During l9RO Northern Uti1ities 
served about 15,000 residential, commercial and industriaJ 
customers. These customers consumed over 2 billion cubic feet 
of natural gas in gas stoves and water heaters and for space and 
process heatinq. The number of residentia] natural gas 
customers served from 1975 to 1980 decreased hy about 18% (2749 
customers), while commercial customers increRsed 116% (2114 
customers) and industrial customers remained the same (29 
customers). The average number of customers from 1975 to 1980 
decreased 10% (1615 customers), while the amount of gas consumed 
in thousands of cubic feet (MCF) has increased ahout 13% 
(244,591 MCF) from 1975 to 1980. (One thousand cubic feet 
eauals 1,000,000 Btu's.) 

c. Resource Availability 

Natural gas provides 25% of the nation's enerav, 9% of the 
region's energy but less than]% of Maine's eneray. The supply 
of gas coming Into Maine usually meets existing needs, although 
shortages are possible during periods of heavy demand due to 
limits on pipeline capacity. Nationwide supplies of natural gas 
are expected to increase in the next few rlecades as the higher 
gas prices allowed under decontrol of the industry lead to new 
exploration and expanded use of known reserves. 

Northern Utilities and its parent company Bay State Gas are 
exploring the possibilities of expanding their suoply of natural 
gas through domestic sources and purchases from several proposed 
pipelines that would cross the Northeastern states from Canada. 
(The prospect of importing natural gas from Canada is discussed 
in greater detail in the section on Canadian Eneray Exchange 
Potential.) 

Northern Utilities estimates that natural gas use will increase 
in Maine hy 300,000 to 450,000 thousand cuhic feet (MCF) 
annually through 1985, and hy considerable volumes after that. 
This eauals a displacement of about 2.3 to 3.5 million gallons 
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of #2 heating oil annually auring the next five years. By 1985, 
Northern Utilities estimates that its yearly gas sales will have 
increaseo by between 69% and 101%, when comparea with its 1980 
sales. The 1985 total gas use in Maine may range from between 
3.6 to 4.3 million MCF. 

Thus it appears that natural gas will contribute an increasing 
share to Maine's energy supply mix throughout the l980's, at 
least in the Portland ana Lewiston-Auburn areas. Though only 
about 1% of Maine's population currently uses natural gas, 
Northern Utilities estimates that about 12%, or 130,000 people, 
live within 100 feet of an active gas main. This includes 
roughly two-thiras of the population of Portlana, South 
Portlana, Westbrook an□ Cape Elizabeth and nearly the entire 
population of Lewiston/Auburn. 

The potential in the commercial and industrial sectors is also 
believe□ to be large an□ the availability of natural gas"could 
be a factor in arawing new industries to the State. (Some 
industries presently served by natural gas are Maremont, 
Portlana Whitney, Rockwooa Industries, Data General and Bates 
Fabrics.) 

The major barrier keeping natural gas from expanaing to meet 
this potential is the lack of existing piping from gas mains to 
builaings. Providing service to new customers involves 
considerable expense and time. Due to one or both of these 
factors, Northern Utilities currently has a oemano in excess of 
the company's ability to provide service. As of December 1980, 
a backlog of about 1000 Maine resiaential customers and 
apartment buildings owners were awaiting hookup, and the company 
has been forcea to turn aown requests foi service from about 150 
customers in the commercial an□ industrial sectors auring 1980. 
Obviously the aemana for natural gas in Northern Utilities' 
current service areas is strong. 

A number of other towns near Partlana ana Lewiston/Auburn have 
old gas mains that are not in use. It might be possible to 
revitalize some of these, although that determination woula have 
to be maae on a case by case basis. If a proposea gas pipeline 
passes through Maine from Canaaa, the Bangor area may also have 
access to natural gas in the future. 

d. Considerations 

Gas is a very attractive non-renewable fuel. It currently has a 
price advantage over oil and electricity for most uses. And 
though the cost will almost surely rise as decontrol is phase□ 
in, gas is expected to remain economically favorable, compared 
to oil or electricity, at least in the short term. 

Beyond this, there are relatively large reserves of natural gas 
in the United States as well as large volumes in Canada that may 
be imported. Thus, natural gas supplies are not particularly 
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threatenea by foreign politics and crises or by shortages of 
crude oil. Gas is a very efficient fuel that produces little 
pollution and it requires minimal equipment maintenance. It can 
generally be delivered to users with an efficiency comparable to 
oil and somewhat greater (in terms of lost, unused energy) than 
electricity. 

Increasea use of gas in Maine would help diversify the state's 
energy mix and reduce dependence on oil and electricity. 
Northern Utilities suggests that some 130,000 people and many 
commercial and industrial firms could be hooked up to existing 
gas mains. This would lead to a tremendous increase in the 
demand for natural gas in Maine. The company seems confident 
that supplies could meet increasing demands. 

However; Northern Utilities apparently lacks the capital to fund 
major expansion of its gas servicing potential. Thus, growth in 
natural gas use will be slower than its potential unless the 
company finds affordable financing for an accelerated expansion 
program. Northern Utilities says it has not yet found a 
feasible source of financing and has suggested that the State 
may want to consider helping the company find affordable funds 
if increased use of natural gas is consistent with State policy. 



3. Coal 

a. Introduction 

Two things are remarkable about the use of coal as an energy 
resource in Maine. One is the decrease in coal use over the 
past 30 years. The other is the promise it holds for supplying 
energy to Maine in the future. From more than 21% of total 
energy supplied in 1950, coal use dropped to virtually nothing 
in 1978. Oil was both cheaper and more available than coal 
during the 1950s, 1960s and early 1970s. So, during this 
period, most homeowners and commercial and industrial users 
switched to oil or electricity for space and process heat. And 
the last of the coal-fired steam locomotives were removed from 
service, to be replaced with diesels . 

. b. Current Use 

The use of coal has not yet rebounded from its recent low point 
to major levels. However, the prospect for increasing coal use 
in Maine over the next two decades is evident. Several recent 
developments indicate likely future trends. For example, the 
Martin Marietta cement plant at Thomaston has converted to coal 
for its space and process heat uses. Central Maine Power is 
considering constructing a major coal fired-electric generating 
plant for Sears Island, possibly using new innovative coal 
burning technology. CMP will soon convert 67% of its present 
generating capacity at the currently oil-fired Mason Station in 
Wiscasset to coal hurning. And, while exact figures are not yet 
available, there has been a strong expansion of the home heating 
market for coal over the past two years. These events are 
undoubtedly signs of the upward direction of coal utilization in 
Maine. Coal-fired electric generation, as well as industrial 
and domestic use are expected to expand over the next decade. 

c. Resource Availability 

Coal is by far America's most abundant fossil fuel resource. 
Tbere are enough proven reserves to last for several hundred 
years at current consumption rates. However, several factors 
must be considered which will determine whether coal again 
becomes a major energy resource in Maine over the next ten to 
twenty years. 

While it is not possible at the moment to predict the precise 
extent of future coal use in Maine, the trend is ohviously uo. 
Based just on existing and planned pr~iects, it is probable that 
coal will account for between .8% and 1.2% of Maine's total 
projected energy needs by 1990. As more industrial, commercial, 
and residential users switch to coal and new coal-fired 
generating capacity is developed, this percentage will 
undoubtedly increase. In addition, between 1990 and ?000 it is 
likely that synthetic liauid fuels made from coal will begin to 
become available as substitutes for liauid petrnleum fuels. 



d. Considerations 

The size of America's coal reserves alone make them an 
attractive energy resource and a potentially ma.ior alternative 
to expensive, unreliahle supplies of foreign oil. In general, 
coal can be used to produce electricity at a lower cost than 
oil. It is also less expensive for home heating. 

However, certain potential prohlems must be addressed if large 
increases in coal burning occur in the state, particularly 
potential environmental prohlems. Conventional coal burning, 
especially if high-sulfur eastern coal is used, can create large 
quantities of sulfur dioxide, a human health hazard and a 
suspected contributor to the acid rain problem. In addition, 
relatively great amounts of particulates and nitrous oxide 
pollutants are produced. This may severely limit the use of 
large scale coal burning facilities in Maine, particularly in or 
near "Class I" clean air regions (such as Acadja Park) where air 
quality laws impose stricter-than-average limits on emissions. 

New combustion technologies are now available which hold promise 
for reducing pollution. CMP has already begun to investigate 
the feasibility of constructing a coal-fired Integrated
Gasification Combined Cycle generating plant. This technoloav 
can convert high sulfur coal to a medium BTU gas, which is 
burned in a gas-turbine and then further eneray is extracted 
from the exhaust gas to produce steam to drive a steam turbine. 
This process removes a great deal of the sulfur and suspenrled 
particulates from coal emissions. Another promising technology 
is fluidized bed combustion which in.iects coal into a 
superheated hed of inert material. The superheating allows for 
more complete combustion of the coal and reduced consumption. 
Fluidized hed combustion is widely used abroad, and several 
major installations exist in this country. 

The energy produced by such plants, or from conventional coal 
burning plants, can be further increased by using cogeneration 
facilities where the heat produced in the electric generating 
process is used in addition to the electricity. The alternate 
combustion technologies, particularly fluidized bed, are well 
suited to relatively small applications such as cogeneration 
stations. Although proven in other areas, the use of these 
technologies in Maine will reauire examination of potential 
environmental problems which may occur. This will he 
accomplished through the regulatory siting process. 

Specific attention must be given not only to air auality, but 
also to the disposal of waste products, particularly coal ash 
and sludge, which result from coal combustion. Planning for 
suitable disposal sites, probahly on a regional level, must 
occur along with additional research into the possible re-use of 
coal ash as a road bed material. 
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Availability of coal could also be a problem as aemand grows. 
Presently, Maine's rail and cargo port facilities are limited in 
their ability ta bring large quantities of coal into the state. 
To accommodate increasea coal shipments, consiaeration must be 
given to the improvement of rail and port facilities. 

Finally, there is the question of price. On a per BTU basis, 
coal most likely will continue to cost less than oil does. But 
as demana increases, it is likely that the price of coal will 
rise over the next twenty years at rates roughly comparable to 
the projected rise in ail prices. A projection of a 3% rise in 
the real price of coal above a 7% rate of inflation (or 10% 
annual price rise) would lead to coal prices as shown in the 
price forecasts in Section II. 

e. Current Programs and Policies 

In cooperation with the Department of Energy, the Office of 
Energy Resources is working to determine which industries and 
institutions in the state have the greatest potential for 
conversion to coal or coal-oil mixtures and what regulatory 
constr~ints would apply at those sites. 

The Office will also assist the efforts of the State Development 
Office, the Maine Development Foundation, the State Planning 
Office, ano private industry to promote rail an□ port 
development that can accommoaate coal shipment. Various 
financing mechanisms, including bond issues, are being explore□ 
for the construction of such facilities. 

Governor Brennan's Conference on Coal Utilization (held during 
May of 1980) was one of a series of workshops jointly sponsoreo 
by Maine's Office of Energy Resources ano the Department of 
Energy as a service to inoustrial and commercial energy users. 
The purpose was to assist inoustrial an□ commercial firms in 
their aecisions in considering coal as an alternative energy 
source. 

The Office, regional planning agencies, the DEP, and SPO are 
working together in planning suitable sites for inaustrial coal 
ash disposal. Research, in conjunction with SPO ana DOT, is 
also being conducteo to oetermine the possibility of using coal 
ash as a roao bed material. 
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4. Nuclear Energy 

a. Introauction 

Maine's single existing nuclear power plant, Maine Yankee in 
Wiscasset, began operating in 1972. The plant uses enrichea 
uranium fuel pellets in a controlled fission reactor system. 
The heat producea is used to make steam. The steam turns 
turbines, thereby generating electricity. The United States 
Nuclear Regulatory Commission (NRC) regulates operation of the 
plant and the shipment of fuel pellets through the state. The 
Maine Public Utilities Commission regulates the price state 
utilities may charge their customers for electricity produced by 
Maine Yankee. 

Because the cost of generating electricity with nuclear power is 
currently lower than by using oil, the worlawiae oil crisis that 
developed in the· l970's has heightened interest in expanaing the 
use of nuclear power in this country. At the same time, growing 
concern over health and safety issues has createa increasing 
public opposition to nuclear power ana drastically slowed the 
expectea rate of new nuclear plant construction. Locally, for 
example, there was a recent, highly publicizea effort to close 
down the Maine Yankee plant by referendum. The effort was not 
successful but it was a sign of mounting public concern. During 
the oebate over the referendum, spokesmen for Central Maine 
Power Company (largest shareholder in Maine Yankee and Maine's 
largest utility) saia the company has no plans to build any new 
nuclear plants in Maine. 

b. Current Use 

Tne Maine Yankee nuclear power plant has a ratea generating 
capacity of 829 MW. It proauces an average of 4.6 billion 
killowatt-hours of electricity annually. During its last five 
years of operation it produced an average of 6 billion KWH. 
Maine utilities own and aistribute half of Maine Yankee's 
output. The rest of the electricity it produces is exported 
out-of-state through the New Englana power gria. Thus, Maine 
Yankee suppliea 27% of the electricity usea in Maine auring 
1979, although it producea 60% of the total electricity 
generated in the state. 

Maine utilities also own a combinea total of 70 MW of capacity 
in nuclear plants locatea elsewhere in New England. In 1979, 
these out-of-state plants contributed approximately 6.2% of the 
electricity sold to Maine consumers. 

c. Resource Availability 

The future of nuclear power is uncertain, both in Maine ana the 
rest of the nation. For one thing, uranium ore (which is minea 
and then processed into uranium fuel) is a limitea, 



non-renewable resource. Estimates as to the size of the 
recoverable supply ano how long it will last vary widely. 
A National Academy of Science Study concluoed there may be 
serious uranium supply problems by the mid-l980's. Using 
the same basic facts, a Fora Foundation report oetermined 
that U.S. uranium supplies will probably be adequate well 
into the next century. The Department of Energy is 
currently conducting studies to develop a dependable 
evaluation of uranium reserves. 

The contribution of nuclear power to national energy needs 
could potentially be extended beyono the time when uranium 
reserves run out through fuel reprocessing ano breeder 
reactor technologies. In oifferent ways, both of these 
currently experimental technologies could produce 
substantially more energy from existing uranium supplies. 
However, fuel reprocessing involves the extraction of 
relatively large amounts of plutonium from usea or "spent" 
nuclear fuel. The most highly developeo breeder reactor 
technology, the Liquio Metal Fast Breeder Reactor (LMFB), 
also involves the conversion of non-fissionable uranium 
into plutonium, which is useo as fuel for the reactor. 
(Other breeder reactor technologies are being pursueo that 
use thorium rather than plutonium, though this technology 
is not as extensively developeo as the LMFB reactor 
technology.) Plutonium is a highly toxic raoioactive 
material that can be useo to make atomic bombs. Thus, the 
hazaros of producing, shipping ano storing plutonium, ano 
the possiblity that plutonium coulo be stolen by terrorists 
or useo by other nations to make nuclear weapons, has 
raiseo serious safety questions relating to reprocessing 
ano current breeoer reactor technology. As a result, 
government policy and public opposition have worked to slow 
oown research in these technologies. Neither is expecteo 
to be widely available during this century, if at all. 

The Maine Yankee atomic plant is licenseo to operate until 
the year 2008. Uranium supplies for the plant are expected 
to be available up to that point, though as nationwide 
reserves decrease their cost may rise. Maine utilities 
plan to buy a total of 253 MW from the Seabrook (New 
Hampshire) and Millstone (Connecticut) nuclear power plants 
now unoer construction. In aooition, CMP is entitled to 
32.8 MW from Pilgrim Unit #2 which is currently awaiting a 
construction permit from the Nuclear Regulatory 
Commission. Maine utilities may also purchase 130 MW of 
capacity from tne new Point Lepreau nuclear plant in New 
Brunswick, Canaoa. Under the proposeo contracts, Central 
Maine Power woulo buy 100 megawatts for a perioo extenoing 
from 1983 to 1989. Bangor Hydro woulo buy 30 MW of 
capacity from 1981 to 1990. 

The prospects for construction of new nuclear power plants 
within the state of Maine are questionable. The nuclear 
industry has been heavily subsioizeo by the feoeral 
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government in the past. Without similar subsiaies, the 
construction of new nuclear plants might not be 
economically -feasible. Also, the costs of nuclear waste 
disposal and shutting aown, or "decommissioning", plants at 
the end of their operating cycle may be too high to make 
new plant construction practical. State legislation passea 
in 1977 prohibits the construction of any new nuclear power 
plants in Maine unless the Public Utilities Commission 
finds that a satisfactory solution exists to the as yet 
unsolved problem of nuclear waste disposal. However, this 
law may conflict with the authority of the federal Nuclear 
Regulatory Commission. A similar California law is being 
appealed to the U.S. Supreme Court. Governor Brennan, 
while supporting the continued operation of Maine Yankee, 
opposes construction of any new nuclear plants until 
problems of nuclear waste aisposal and aecommissioning are 
resolved. The recent referendum effort to close Maine 
Yankee served as an indication that many Maine citizens are 
also concerned about the use of nuclear power in Maine, and 
that strong public opposition to the construction of a new 
nuclear plant could be expectea. Finally, Maine utilities 
say they have no plans to buila a new nuclear plant. For 
these and other reasons, any new nuclear capacity for the 
State of Maine in the near future will likely be limitea to 
purchases from plants locateo out-of-state. 

The final fate of the Maine Yankee plant is unclear. As 
statea, it is licenseo to operate until the year 2008. At 
that time, its owners may seek government permission to 
upgraoe certain of the plant's components ana continue to 
use it to generate electricity for another temporary span 
of years. As yet, the utilities have not inaicated that 
they plan to pursue this possibility. In fact, auring 
hearings on its most recent rate increase request before 
the PUC, CMP requestea that it be allowea to set aside 
funds annually towara the cost of decommissioning Maine 
Yankee. 

Another option was suggested in a 1980 U.S. Department of 
Energy stuay conaucted by the Oak Ridge Associated 
Universities. It suggests turning Maine Yankee into a 
breeder reactor park. As envisioned, the park would accept 
ano store spent fuel from New England reactors ano those in 
other countries. The spent fuel would be reprocesseo ano 
the plutonium produced by the procedure would be used to 
fuel the breeder reactor. It would be up to the utilities 
that own Maine Yankee to request permission to pursue such 
a plan. They have expressed no intention of aoing so at 
this time. In view of this, ano considering the problems 
with breeder reactor technology alreaoy discussed, the 
breeaer reactor suggestion appears unlikely at present. 

In the absence of other plans, Maine Yankee will have to be 
oecommissionea, or shut uown permanently, after 2008. The 
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exact costs, safety risks and technical procedures that 
will be involved in this decommissioning process are not 
yet clear. To aate, about 65 experimental ano 
demonstration nuclear power plants have been 
oecommissioned, but no commercial plant as large as Maine 
Yankee has ever been decommissioned. However, two plants 
elsewhere in the United States are schedule□ to close down 
in the 1980s. This should leaa to much useful 
information. A 1978 study done by Pacific Northwest 
Laboratories for the NRC estimated decommissioning costs 
for a plant the size of Maine Yankee at $42 million (in 
1978 dollars). Other studies have predicted 
decommissioning costs of up to $100 million. Unoer current 
laws, Maine consumers will bear at least half the 
decommissioning costs for Maine Yankee, basea on Maine 
utilities 50% ownership of the plant. (Maine consumers 
will also share in the costs of decommissioning nuclear 
plants located out-of-state in which Maine utilities own 
shares.) 

c. Consioerations 

Nuclear power raises numerous controversial ano complicate□ 
issues. Currently, several of those issues are receiving 
consioerable attention from state government. For example, 
recent NRC regulations require the State to oevelop 
emergency safety and evacuation plans that coula be useo in 
case of a nuclear accident at Maine Yankee. One plan must 
be prepare □ for an emergency planning zone covering a 
ten-mile radius around the plant, another for a planning 
zone within a 50-mile raaius. The Maine Office of Civil 
Emergency Preparedness has now complete□ a araft of the 
State plan for the 10-mile zone ano receive□ preliminary 
reviews from the NRC and the Feaeral Emergency Management 
Agency. Final review and reaainess of this plan will be 
complete□ by July l, 1981. The 50-mile plan is scheauleo 
to be reaay in 1982. 

The aisposal of radioactive waste proauced by Maine Yankee 
has become a particularly serious dilemma that has receive□ 
increasing attention from the public ano State. When 
nuclear power was introduce□ in this country over twenty 
years ago, it was generally believea that the feoeral 
government woula have fuel reprocessing plants and 
permanent nuclear waste aisposal sites ready by the 
l980's. Spent fuel was to be storeo at the power plants 
for only a few years, until it became less radioactive. 
Then it was suppose□ to be shipped to a reprocessing plant 
where the remaining useable uranium ana plutonium woula be 
separate□ from the unuseable wastes. Under this plan, the 
uranium and plutonium woulo be usea to make fresh fuel ano 
the waste woulo be shipped to supposealy safe nuclear waste 
aisposal sites. 
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However, the development of safe reprocessing an□ waste 
disposal technologies turned out to be far more complicated 
and controversial than was expected. At this time, neither 
reprocessing facilities nor permanent nuclear waste 
disposal sites are available. Nuclear fuel reprocessing 
efforts have essentially been halted by Presioent Carter, 
oue to concerns that the plutonium proouceo could lea□ to 
nuclear proliferation or terrorism. The federal government 
is investigating potential waste oisposal methods and 
sites, but it is not clear when either permanent oisposal 
or reprocessing facilities will be available in this 
country. 

As a result of these unforesee~ oelays, nuclear waste is 
steaoily builoing up at Maine Yankee in what was originally 
meant to be a temporary spent fuel storage area. The 
plant's nuclear reactor core functions with 217 enriched 
uranium fuel bundles, each made up of 176 fuel rods. About 
70 spent, or worn out, bundles are remove□ from the core 
each year ano replace□ with new ones. The spent bunoles 
are store□ in a specially constructeo pool within the plant· 
site. 

Maine Yankee was originally licensed to store 318 fuel 
bundles. In 1975, when it became apparent that 
alternatives weren't available, it was alloweo to reouce 
its rack spacing between spent bunoles so that a total of 
953 bunoles coulo be store□ in the pool. In September of 
1980, the plant's owners applieo for permission to use even 
closer rack spacing which woulo allow storage of 2,400 of 
the radioactive bunoles. This woulo make it possible for 
Maine Yankee to operate normally until the year 2000, while 
storing all of its spent fuel at the plant. If tne Nuclear 
Regulatory Commission Genies the request, the plant woulo 
either have to ship its spent fuel wastes to some other 
plant's storage pool or to a feoerally oesignateo 
"away-from-reactor" storage site (neither of which are 
available at present). Otherwise, when the plant reaches 
its current allowed storage maximum of 953 bunoles in the 
near future, it will have to be shut aown. 

The State has also been closely monitoring federal stuoies 
aimea at aetermining if Maine has a suitable location for a 
permanent nuclear waste disposal site. The U.S. DOE is 
currently responsible for investigating this possibility. 
A study commissioneo by DOE has indicate□ that 3 types of 
geologic formations - salt domes, basalt aeposits and 
granite formations - are most suitable for nuclear waste 
aisposal. Maine is among sixteen states that have oeen 
chosen for further study aue to the existence of large 
areas of crystalline granite. 

Finally, the State is monitoring the plans being maoe for 
oecommissioning Maine Yankee when the useful life of the 
plant has ended ana it must be permanently shut aown. 
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5. Summary 

Maine is extremely dependent on non-renewahle fuels for its 
current energy needs. As a group, non-renewahle fuels provided 
about four-fifths of the energy used in Maine during 1978. 
Hydro power, wood and other renewable energy resnurces supplied 
about one-fifth. In the next few decades, non-renewahles will 
likely remain the dominant factor in our energy situation, 
though changes are expected to occur in the availability and 
levels of use of the various non-renewahle fuels. Some of these 
chanqes will be purposeful, such as increased conservation of 
petroleum fuels and increased use of coal. Some such as 
potential national or worldwide supply shortages or disruptions 
-- will be beyond the control of Maine citizens. 

The most problematical non-renewahle energy sources are 
petroleum products, which make up about 71% of Maine's total 
current energy supply. Our supplies of gasoline, home heating 
oil and other distillate oil fuels are critically tied to 
foreign reserves and production rates. Political events abroad 
have lead to shortages of these fuels in the past decade and may 
lead to others in the future. 

It is also possihle that work reserves of crude oil will hecome 
tighter and tighter as the turn of the century approaches and it 
is certain that prices of petroleum products will continue to 
rise. The importing of petroleum fuels already leads to a heavy 
drain on Maine's economy and shortages or increasingly 
unaffordahle prices could lead to severe economic and social 
crises in the state unless dependence on these fuels is 
reduced. 

Most observers helieve that expanded use of native renewahle 
energy sources offer the most promising energy future. However, 
renewahles may not he ahle to displace petroleum fuels fast 
enough to prevent crises. Thus, besides increasina our use of 
renewable fuels and conservation measures, planning must 
continue for possible energy emergencies. 

Not all non-renewable fuels are as suhject to supply and price 
fluctuations as heating oil and gasoline. And, though there are 
only limited supplies of any non-renewahle fuel, some may hecome 
more available to Maine in the next few decades. 

For example, the supply and use of coal from domestic reserves 
is expected to increase. Natural gas may also he more availahle 
in Maine in the near future. The contribution of nuclear power 
to Maine's energy supply may increase temporarily due to the 
importation of power from out-of-state nuclear plants. At 
present, the costs of these fuels is generally favorahle 
compared to petroleum products. 

Eaually significant is the fact that the United States has 
enough coal, natural gas and uranium ore reserves to keep supply 
levels from being greatly affected hy foreian events. 
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However, it should be considerea that aespite such attractive 
factors, coal, gas and nuclear power are all non-renewable fuels 
subject to aepletion and that all must be imported from 
out-of-state. In addition, potential environmental and human 
health effects must be carefully examined, particularly in the 
case of coal and nuclear fuel. 
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VI. CANADIAN ENERGY EXCHANGE POTENTIAL 

Introduction 

The prospects for an exchange of energy between Canaoa ana New England 
have recently drawn the attention of officials in both countries. 
Possible surpluses in hydropower ana nuclear power from Quebec ana New 
Brunswick and natural gas from Alberta and Eastern Canaaa have stirrea the 
interest of the New England governors, public officials and the state 
utilities. 

The New England Governors and the Eastern Canadian Premiers establishea 
the Northeast International Committee on Energy (N.I.C.E.) in June 1978, 
in order to promote New England - East.em Canadian joint energy projects. 
An information exchange program is presently underway ano N.I.C.E. has 
sponsorea several innovative joint programs highlighting alternative 
energy. These have included a solar design competition, the establishment 
of a wind energy test facility on Prince Eaward Islana and the recently 
completed "International Conservation Days" competition involving towns 
from all six New England states ana all five eastern Canadian provinces. 

l. Electricity 

a. Current Use 

Presently, Maine has six major interconnections (69 KV or above) 
with New Brunswick ana several minor interconnections. The 
largest interconnection is the 600 megawatt capacity MEPCO line 
from New Brunswick. Maine utility companies buy a total of 
approximately 54 megawatts of capacity from the Coleson Cove 
oil-fired generating facility in New Brunswick. On November l, 
1985 this will arop to one-half that amount ana on November l, 
1986 the contract expires completely. ·In 1979, Bangor Hydro 
Electric Company purchased about 60 million kilowatt hours of 
electricity from Canadian sources, CMP purchased 322 million 
kwh, Maine Public Service purchased 19 million kwh and Eastern 
Maine Electric Cooperative purchased 38 million kwh. These 
power deliveries included the Coleson Cove entitlements as well 
as other purchases from New Brunswick aeliverea over the MEPCO 
line. This amounts to about 4.4% of the total electricity usea 
in the state. 

b. Resource Availability 

There is an increasea potential for importing electricity from 
Canada in the next five to ten years. Quebec has shown interest 
in exporting hyoropower from its large James Bay project ana 
aaditional power may be available from the Churchill River area 
in Labraaor. New Brunswick's new nuclear power plant, Point 
LePreau, is also expectea to have at least a short-term surplus 
capacity. Central Maine Power Company is presently negotiating 
for 100 megawatts of capacity in that plant ana Bangor Hyaro is 
negotiating for 30 megawatts. If an agreement is reachea, this 
power will be available between 1981 ano 1989. 
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c. Current Issues 

There are several barriers to increasing power exchanges with 
Canada. One is the current uncertainty over the amount of 
Canaaian power that will be available to New Englana ana how 
dependable it would be as a future source. A joint preliminary 
report prepare□ by the Hyaro-Quebec and the New England Power 
Pool (NEPOOL) on potential New England/Quebec power interchanges 
inaicates that importing of power from Hydro-Quebec to New 
Englana before 1987 is not likely because adequate transmission 
lines coula not be completea before that time. The report also 
concluaes that after 1987 Hyaro-Quebec will have no surplus 
energy for sale. On the other hand, forecasts by Quebec 
planners of growth rates for provincial electric demands are 
quite high (6.5 to 7.5%). By comparison, recent New England 
forecasts average 2.0 to 3.5%. If the Quebec forecasts are high 
by even 2 or 3% the province may have a very large amount of 
surplus capacity, between 2,000 to 5,000 megawatts, that could 
be exported between 1985 and 1995. 

Many utilities are hesitant to purchase power from facilities 
not located in the Unitea States. Quebec, which may have the 
greatest export potentials, seems to prefer dealing with a 
single large entity such as the New York Power Authority than 
with inaividual utilities. Presently, there is no organization 
authorized to represent all Maine utilities or all of the New 
Englana states in bargaining for power. A NEPOOL team is 
negotiating for 2000 MW of power; however, inaividual utilities 
are not bound by the results of the negotiations. Finally, 
transmission lines between Canaaa ana the United States will 
neea to be upgraded or new ones constructea to allow increasea 
imports. Stuaies by NEPOOL inaicate economic aavantages of long 
term energy exchanges ana energy banking. One NEPOOL report 
recommends that construction of a new 600 MW tie be startea 
immediately. The MEPCO line coulo probably be upgraoeo to 
assume greater capacity sooner than new transmission lines can 
be constructeo since environmental permits woula not be 
necessary. 
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2. Natural Gas 

a. Current Use/Resource Availability 

Presently, the State of Maine aoes not receive any natural gas 
directly from Canada. However, one immeaiate and two longer 
range Canadian sources for natural gas imports may exist. 
Currently, a proposal to transfer a surplus of Alberta natural 
gas across an existing pipeline interconnection at Niagara 
Falls, New York, is pending before the U.S. and Canadian 
governments. While this flow would primarily benefit New York, 
New Jersey and southern New England, a small amount woulo enter 
Maine by way of the Bay State Gas-Northern Utilities pipeline. 
This line serves the Portlana an□ Lewiston-Auburn areas. 

The potential for further gas exports from canaaa may come with 
the propose□ two stage extension of the trans-Canaaa pipeline, 
referred to as the Quebec and Maritime Pipeline Project. The 
first stage, extending the present pipeline to the Quebec area, 
has been approve□ by the National Energy Board and will be unoer 
construction soon (penaing resolution of some environmental ana 
right-of-way questions). The secono stage, which extends the 
pipeline to the Maritimes, has oeen announceo as a policy goal 
of the Canadian government. This portion of tne pipeline may 
involve an export segment callee the New Englano States Pipeline 
ProJect. This project is a joint venture between Algonquin Gas 
Transmission Company of Boston an□ Transcontinental Gas Pipeline 
Corporation of Houston. It involves tne construction of a gas 
pipeline from the Canaoian Boroer, through Maine, to Algonquin's 
·pipeline in Rhode Islana. It woula bring 91.25 billion cubic 
feet per year of Canaoian gas to New Englano ana tne New York 
area. Some of this large amount of gas coulo be available to 
Maine. 

Future supplies that may aao to the surplus of Alberta gas may 
come from offshore □rilling on the canaoian Outer Continental 
Shelf or the Canaaian Arctic/U.S. AlasKan Reserve. Recent 
discoveries of natural gas on Sable Island and in Hyoernia off 
Newfounolano coulo yielo more than Canaoa neeas ana, thus may be 
made available to New Englana markets. 

b. Current Issues 

Maine is not assure□ of access to the gas in tne propose□ New 
England pipeline project since allocations must oe approve□ by 
the Feaeral Energy Regulatory Commission. However, Maine has 
been told by the companies involve□ that tney woulo support 
aistribution of gas from the pipeline in Maine. A report by 
E.J. Curtis Associates on behalf of the Massachusetts Office of 
Energy Resources, entitle□ "Prospects for Natural Gas Exchange 
between New Englano ano Eastern Canaoa," states that the 
existence of tne New England states pipeline woulo have 
implications tnat go beyono the immeaiate project: 
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"Such a tie-in would constitute a "backaoor" 
interconnection with the entire U.S. gas pipeline system. 
To the extent that gas is delivered into the ena of the 
U.S. gas pipeline, it creates some additional capacity in 
the system ana, therefore, improves New England's access to 
supplies which may be developed to the south and west of 
the region. This is so because of the aisplacement 
principle. For example, if a Texas-basea pipeline 
contracts to buy Canaaian gas from the Sable Island 
Reserve, it coula be delivered via New England to markets 
all the way down the line to Texas. Since gas is already 
flowing into the northeast from Texas, however, the 
Canadian gas would not have to be physically transported to 
Texas. Instead New England would use Canadian gas. The 
net result i~ a decrease in the actual flow of gas into the 
New England area from the southwest, thereby increasing the 
capacity of the existing system to bring new gas into the 
region. This would clearly be aesirable to the New England 
gas industry in that it would significantly expand supply 
options." 

These possibilities are in the future. However, if they do 
occur, Maine may well become an energy corridor supporting a 
pipeline to southern New England to oeliver this gas and the 
available supplies of gas in the state coulo increase 
substantially. The use of natural gas in Maine is further 
aiscussea in this plan's section on that fuel. 
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