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EXECUTIVE SUMMARY

NOTE
The publication which you are now reading is an Executive Summary
of a much more comprehensive document. We hope this Executive Summary
will interest you in obtaining a copy of the complete report from our
office. Please request the Comprehensive Energy Plan for Maine, 1976
edition, Volumes I and II (appendix).
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State of Maine

Executive Department
OFFICE OF ENERGY RESOURCES
55 Capitol Street

Augusta, Maine 0 4 3 3 0

(2071 289-2196

To:

Governor James B. Longley
Members of the 108th Legislature

There is no quick or easy way to find economically and politically
acceptable solutions to the energy problems of the State of Maine. This
task will require a sustained effort through the next decade at least,
regardless of administrative or political changes.
We have tried, through this document, to provide you with information
which you can use in making some of the necessary decisions about Maine's energy
future. This document will be out-of-date almost immediately. The
recommendations contained herein must, therefore, be considered preliminary
recommendations.
More complete analysis should be accomplished
before many of the aspects of a State Energy Policy are finalized. If you
decide that it is in the best interests of the State of Maine that this
further analysis be performed, the staff of the Office of Energy Resources
is prepared to undertake the necessary work.
Energy is fundamental to the State's economy and the health and welfare
of her people. Changes in our existing energy system should be made only
when, after careful balancing of all factors, a change is deemed desirable
for the long-term good of the people of Maine. To that end, we feel this
report and all subsequent reports of this Office should receive widespread
public discussion and debate.
No small State Agency can possibly have all the answers, however hard
we seek them. We have tried and will continue to try to present an
objective discussion of Maine's energy picture and to make recommendations
based on such objectivity. We must leave to you the ultimate task of
deciding Maine's energy future. We sincerely hope that this document will
be of some assistance in the decision-making process.
Sincerely yours

Abbie C. Page
Director
ACP/rw
Enclosure
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CHAPTER - I
HISTORICAL ENERGY DEMANDS
1950-1974

The basic equation of energy use in Maine or any other geographical entity
is:
Native
Energy
Production

+

Imported
Energy

=

Energy
Consumption
In Maine

+

Exported
Energy

It is doubtful that Maine will ever be an isolated system, where the
amount of energy produced from Maine's own resources will exactly equal the
amount of energy consumed in the State. Maine is quite permanently tied to
the rest of the nation, and even the very best plans and policies for selfsufficiency will eventually be significantly modified by market and political
forces external to the control of Maine and her people.
Figures 1, 2, 8 and 9, following, graphically portray the historical
energy demand and supply patterns for Maine, from 1950 through 1974. Figures
11 and 12 illustrate the historical patterns of generation and sales of
electricity. Figure 13 portrays the historical relationships between energy
use in Maine and economic growth, as measured by total and per capita Gross
State Product and Personal Income.
From these graphs, and the more detailed data developed in Chapter I
of the Plan, a number of significant trends appear:
(1)

In the period between 1950 and 1970, energy demand in Maine
increased at an annual rate of 3.3%.

(2)

While the Industrial Sector remains the largest consuming
sector in terms of total BTU's, both the Transportation
sector and the Commercial sector show higher growth rates.
This may have significant implications for future demand and
supply scenarios.

(3)

Energy demand in the Industrial sector appears to follow
trends in the national economy. Residential energy use
follows more closely population and general income trends.
Commercial and Transportation consumption trends tend to
be geared more to the general income level.

(4)

The historical relationship between energy consumption and
gross state product seems to have taken a different turn in
recent years. In 1974 gross product and per capita income
rose while energy consumption fell. Analysis of more recent
data is necessary to determine whether this is a trend or a
short-term phenomenon.

* The Figures in this Executive Summary are numbered the same as in the
complete Comprehensive Plan (Vol. 1).
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(5)

Net direct imports and exports of electricity during
the period 1950-1974 were small, varying between a
maximum import of 2.7% of total energy consumption in
1970 to a maximum of 2.2% exports in 1974. Present
electric exports go primarily to out-of-state
utilities which own portions of the generation capacity
of the Maine Yankee Atomic Power Plant.

(6)

In the supply sectors, electricity is growing rapidly
as an end-use energy source. This growth is due
mainly to the cleanliness, convenience and reliability
of electricity as perceived by the public.

(7)

Maine has become increasingly dependent on petroleum
as a primary energy source. Oil now supplies over
three-quarters of Maine's energy demand.

(8)

The use of kerosene has declined steadily. This is
probably related to an increased demand among Maine
homeowners for #2 heating oil and electricity as home
heating sources.

(9)

Fuelwood and coal have shown steady declines over the
last 20 years. The latter has not shown any marked
upswing recently. Wood, however, has shown recent
trends of increased use. This increase is due primarily
to the ready availability of wood and the high price
of oil and electricity.

-

FIGURE 1
ULTIMATE USES OF ENERGY IN MAINE, 1950-1974
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FIGURE 8
SOURCES OF ENERGY IN MAINE, 1950-1974
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FIGURE 9
SOURCES OF ENERGY IN MAINE, 1950 -1974
(As Percent of Total Energy Demand)
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FIGURE 11
GENERATION OF ELECTRICITY BY
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FIGURE 12
ELECTRIC ENERGY SALES TO ULTIMATE CONSUMERS IN MAINE

1940 - 1975

Curve 1 - Plots total energy consumption in Maine in trillions of BTU's annually
Curve 2 - Plots per capita energy consumption in Maine in millions of BTU f s
annually
Curve 3 - Plots total Gross State Product (one measure of economic activity)
in millions of constant 1974 dollars.
Curve 4 - Plots per capita GSP in constant 1974 dollars
Curve 5 - Plots total personal income in Maine (another measure of economic
activity) in millions of constant 1974 dollars
Curve 6 - Plots per capita personal income (a measure of relative prosperity)
in constant 1974 dollars
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CHAPTER - II
THE FLOW OF ENERGY IN MAINE
1974 REFERENCE YEAR

In Chapter 2, detailed energy flow patterns are developed for Maine
in the year 1974, which is used as the reference year. 1974 was selected
as the reference year for the Plan, because it is the latest full year
for which relatively complete energy and economic data are available.
In no way can 1974 be considered a "typical" energy year. However,
1974 provides some good perspectives for energy analysis. For example,
the 1974 data provides the following:
(1) Records of actual conservation efforts from which feasible conservation levels may be deduced.
(2) Information on energy shortage vulnerability, from which economic
and social impacts of future shortages can be predicted.
(3) Rapid energy price escalation data and the impacts of such volatile
price behavior on various segments of society.
(4)

A measure of fuel substitution capabilities based on experience.

The 1974 base year consumption patterns are shown in Figures 15
and 22.
Some of the more important aspects of 1974 base year energy consumption patterns are:
(1) Maine is almost totally dependent on energy sources which are not
native to the state. (See figure 22). Only 12.3 percent of our energy
requirement is supplied by two native sources, hydro and wood.
(2) Maine had 0.42% of the total energy consumption of the United States
in 1974. As shown in figure 14, however, Maine's supply and demand percentages differ significantly from the national fractions.
(3) Although we can trace our supply and consumption patterns to some
degree, Maine needs a better defined and more accurate energy accounting
system. Accurate, usable information about the flow of energy in Maine
is vital to the decision makers of the State.
(4) Because of our heavy dependence on oil, Maine is especially susceptable
to long-term supply and price variations brought on by international "petroleum politics"
This fact became all too clear during the 1973-1974 embargo
period.
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(5) Currently, Maine has sufficient electric generation capacity to
meet the State's needs. Similarly, we appear to have an adequate storage
capacity for most of the different types of petroleum products used in the
State. Natural gas and residual fuel for industrial use and electric
generation appear to have a high vulnerability to short-term supply
disruptions.
(6) Only 2.3% of our total energy is now exported, almost all of this
is in the form of electricity produced from generating stations owned
by out-of-state owners.
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Figure 1s
ENERGY FLOWS IN MAINE, 1974
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MAINE ENERGY USE PATTERNS - 1974
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CHAPTER - III
FUTURE DEMAND PROJECTIONS

Three scenarios (derived in part from historical trends) were developed
to characterize future energy growth in Maine. These are labeled "low growth",
"business as usual" (assuming a return to pre-embargo growth trends) and
"full recovery"
See figure 23 and Table 7From the three scenarios and other data developed in Chapter III we see
that:
(1) Total energy consumption in Maine is projected to grow at a rate between
1.58% and 6% per year between 1974 and 1980, and between 1.58% and 3.3% per
year between 1980 and 1985. The actual growth rate will depend primarily upon
the rates of economic and population growth in the State, and the extent to
which conservation measures can be implemented.
(2) Some shifting of relative sectoral energy demands expected as the State's
economy continues to shift slowly away from manufacturing and agriculture,
and toward a more rural-suburban service-oriented economy. These trends
will bring about relative declines in the residential and industrial sectors,
and relative increases in the commercial and transportation sectors.
(3) Although total energy growth slowed, and even declined, in the years
immediately following the Arab Oil Embargo (1973-1975), electrical peak
loads continued to increase, and there is recent evidence of a resurgence
of electricity growth in 1976 that could put Maine on the path of the Full
Recovery growth scenario for this energy form.
(4) From historical patterns, recent trends, and assumptions regarding
future prices, availability, and consumer preferences, projections for fuel
demands were developed for each demand sector and growth scenario. No major
shifts in fuel preferences are foreseen (other than the possible discontinued
use of natural gas by 1985) unless specific actions are taken to encourage such
shifts, or unforeseen developments force them to occur.
Continuation of this "status quo" will most likely result in petroleum
continuing to supply more than two-thirds of the State's total energy demand, with
strong growth in electrical consumption, a decline in relative importance of
hydropower, wood continuing to contribute only about 2% of total consumption,
and solar and wind contributing insignificantly. These projected fuel demands
are converted into units of measure to indicate the physical quantities of
each energy resource required in 1980 and 1985 for each growth scenario.
Table 18 summarizes projected demands by fuel type for 1980 and 1985.
(5) Extensive analysis is made of possible electrical supply growth because
of its position as the fastest growing supply sector, and the implications and
controversy surrounding projected electrical growth and delivery systems.
Several alternative electrical capacity growth projections are based upon the
overall energy growth scenarios, variations in possible generating reserve requirements, and variations of possible system load factors. The conclusion
from these developments is that generating capacity additions may possibly
be postponed by a combination of slowed total energy growth, lower reserve
margins, and improved system load factors. Figure 31 illustrates possible
future electrical capacity requirements and utilities1 plans for meeting them.
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(6) Some projections of future energy prices are included as indicators
of their potential impacts on the economy and the consumers of Maine.
While these prices constitute little more than guesses at future trends,
they at least form a basis for comparisons. These projected prices are cited
in Table 19.

(7) Finally, extensive analysis is made of energy conservation as a reduction
of future demands. Conservation, defined as the reduction or elimination of
energy waste, is seen as one of the most important factors to be considered
in any plans for Maine's energy future, and can even be classified as a
substitute for supply.
The conservation potential for Maine is estimated as a range of possibilities for each demand sector. The largest short-range potential for
conservation is seen in the industrial sector, where conservation efforts
could reduce the State's total energy demand by up to 3.22% by 1980. This
is followed by a possible 1.79% reduction in the transportation sector and
1.63% in the commercial sector. In the longer run, the greatest potential
for conservation is seen to be in the transportation sector, where demand
reduction equivalent to 7.17% of the State's total energy consumption is
possible by 1985. This is followed by a possible 4.17% reduction in the
Industrial sector, 3.45% in the Commercial sector, and 1.51% in the Residential
sector.
Transportation -

Conservation projections for the transportation
sector are based on increased fuel economies
mandated by Federal law, and an increasing
proportion of smaller automobiles.

Residential -

Conservation in the residential sector is
based on two criteria. First, it is assumed
that all new housing will be built to a minimum
standard of energy efficiency. And, second,
it is also assumed that some existing housing
will be winterized to improve their energy
efficiency.

Commercial -

The amount of conservation which can be expected
from the commercial sector will come mainly
from reductions in lighting and heating,with some
conservation also through operation changes which
will reduce energy consumption.

Industrial -

Since the embargo of 1973-74, industries in
Maine have significantly reduced their energy
use. By improving efficiencies in their operations and installing new equipment, this trend
is expected to continue.

Miscellaneous -

The amount of energy conservation possible
through conservation activities in addition to
those listed above is not readily quantifiable.
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At this point, these conservation potentials have not been translated
into possible demand reductions for specific fuels within each sector.
Neither have the potentials for fuel substitution and development of personal
wind and solar energy systems been fully explored, with their impacts on
demand reductions for the traditional fuels.
Figures 32 and 33 illustrate the potential for conservation in each
demand sector, and the impacts of conservation on the projected growth
scenarios. Table 24 lists the possible conservation savings obtainable
by demand sector and the overall possible reductions in the State's energy
demands for 1980 and 1985.
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TABLE - 7
MAINE TOTAL ENERGY CONSUMPTION - 1974-1985
Scenario
"Business as Usual"(BAU)
Base Case
"Full Recovery" Case
"Low Growth"Case

1974

317,780

% Annual
Growth
3.3 %

6.02J
1.
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1980
385,975
450,892
349,077

% Annual
Growth
3.3%
3.3%
1.58%

1985
453,551
531,378
377,254

TABLE - 18
ESTIMATED FUEL DEMANDS, 1980 and 1985, IN UNITS OF MEASURE
Unit of
Measure

Fuel

BTU Conversion
Factor

Demand
Scenario

Estimated
1980

Demand
1985

Coal

10 J Tons

23 x 106/Ton

Low
BAU
High

Fuelwood

1(P Cords

19 x 106/Cord

Low
BAU
High

Natural Gas

10

100,000/Therm

Low
BAU
High

15,000
15,000
15,000

0
0
0

Petroleum

10 3 Barrels

As noted for
Specific Type

Low
BAU
High

41,238
45,590
53,627

44,014
52,834
62,507

Residual

10 3 Barrels

6.3 x 10 6 /BBL

Low
BAU
High

12,248
13,540
15.719

13,057
15,681
18,020

Distillate

10 3 Barrels

5.8 x 10 6 /BBL

Low
BAU
High

12,188
13,434
15,662

12,787
15,336
18,007

Kerosene

10 3 Barrels

5.7 x 1Q6/BBL

Low
BAU
High

849
935
1,065

433
521
593

LPG

10 3 Barrels

4.0 x 10 6 /BBL

Low
BAU
High

857
944
1,083

687
823
946

Jet Fuel

10 3 Barrels

5.5 x 10 6 /BBL

Low
BAU
High

1,754
1,935
2,304

1,969
2,345
2,835

Gasoline

10 3 Barrels

5.2 x 10 6 /BBL

Low
BAU
High

13,342
14,802
17,794

15,081

Low
BAU
High

9,900
10,984
12.720

11,203
13,537
15,640

Electricity *

*

Therms

10 6 KWH

10,500 BTU/KWH

Includes transmission losses and unaccounted for.
generation for own use.
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54.3
54.3
54.3
365
402
460

54.3
54.3
54.3
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514
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TABLE - 19
FUTURE ENERGY PRICES
FEA (2)
(1975 $'s)
1985

FEA (3)
(1975 $'s)
1985

Gasoline, Regular
Grade, <?/Gal.

>9.8-67.3

23.4-40.4

No. 2 Fuel, c/Gal.

39.9-46.9

No. 6 Fuel, $/bbl.

L5.75-18.46

SRI (1)
1980

1985

Fuel Oil to
Utilities c/106
BTU

149248

154249

Coal to Utilities
C/10 BTU

147184

155186

Nuclear*

$40-50
Per lb.

CEP (4)
(1974 $'s)
1980
1985

GE (5)
(1974 $'s)
1975-200C

26.4-30.5

165-200

114.7121.8

$40-50
Per lb.

117.0

117.9

35-100

C/kwh
2.33

C/kwh
2.33

40c/milli
BTU

Electricity c/kwh

2.97-3.79

2.82-3.02

4.23

4.37

Natural Gas
$/1000 Ft. 3

3.57-3.58

1.79-2.07

2.93

3.10

16.41

18.52

Crude Oil, $/bbl.

$8-16

0.461-0.8

Sources:
(1) SRI - Stanford Research Institute, 'Cost of Fuels, Labor, and Interest for Alternative
Methods of Electricity Generation", by H. Attinger, G.T. Coene, C. Erickson, and B. Loukes,
June 1976.
(2) FEA - "Interim Report to the New England Energy Policy Task Force, Preliminary
Assesment and Results of the Application of the PIES Computer Model to Forecast Energy
Flows for New England", by Paul F. Levy, Marc Hoffman, Linda Mansfield, Harvey Michaels,
Fred Nemergut, and Stephen Stern, June 1976.
(3)

FEA - "1976 National Energy Outlook", Federal Energy Administration

(4) CEP - "New England Energy Use Patterns in 1980 and 1985: Pilot Projections and
Sensivity Analysis", by the Center for Energy Policy, Inc., Boston, Massachusetts,
January 1976.
(5) GE - "Impact of Uncertainty on Long Range Generation Planning", by Dr. L.L. Garver,
H.G. Stoll, and R.S. Szczepanski, Electric Utility Systems Engineering Dept., General
Electric Company, April 1976.
*ERDA data indicates that Uranium under contract in 1976 for delivery in 1980 is averaging
about $15.95 per pound, and for delivery in 1985 about $19.90 per pound. This compares
with $12.05 per pound in 1976 and $10.50 for 1975. (See "Information from ERDA, "Vol. 2,
#44, W/E 11/12/76) "Nuclear Fuel" (Vol. 1, //I 11/1/76) reported that utilities had paid
up to $59 per pound in 1976 for uranium to be delivered in 1980. Other prices paid were
$46 for 1977 delivery, $53 for 1985, and $54 for 1978. It is difficult to project trends

from this kind of data.
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Figure 32
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TABLE 24
Overall Energy Reductions by Sector - 1975-1985

End Use Sector

Transportation
Residential
Commercial
Industrial
Total

1975-1980
% of Total

1975-1985
% of Total

1.79
0.81
1.63
3.22

7.17
1.51
3.45
4.17

7.45

16.30
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CHAPTER IV
RESOURCES AVAILABLE TO MEET FUTURE ENERGY DEMANDS

Figure 34 roughly describes the projected national trends from current
"traditional " energy sources, through the transitional phase, to the
ultimate energy resources of the future. The declining use of oil and gas
and increasing reliance on coal, nuclear and hydro are indicated.
Maine competes in global, national and regional markets. In this
context prices and supplies of exogenous energy resources are determined
to a great extent by forces that are beyond our control.
Tables 27 and 28 present a preliminary energy resource inventory
for Maine. Exogenous resources will continue to furnish the bulk of the
state's energy requirements by 1985, but Maine is fortunate to have available significant quantities of indigenous resources to reduce dependence
on uncertain and expensive global and national energy markets.
1. Wood is Maine's most abundant native energy resource, and could furnish
5% or more of the State's total energy requirements by 1985. Most of the
wood consumption would be direct burning for residential, commercial and
industrial heating requirements, although conversion to liquid or gaseous
fuels, or to electricity, are also possible.
2. Municipal and industrial solid wastes represent another potential energy
resource for Maine, and could furnish 1 or 2% of total energy requirements.
Much of this energy recovery could come from industrial and commercial
incineration of waste packaging materials and the like for space and process
heating requirements.
3. Methane gas from organic waste matter is another potential energy source
whose possible contribution has not yet been quantified. The process of
methane gas generation is especially suitable for chicken and cattle raising
farms.
4. Solar energy, regarded by some as the ultimate energy resource, has some
potential for application in Maine. However, solar energy can never satisfy
all of our energy demands, not even all of our heating requirements. Several
installations have been built in Maine to take advantage of the available
energy from the sun, and these will be monitored to evaluate the potential
for expanded solar development in Maine. However, most systems presently
available are not economically competitive with the traditional fuels under
current conditions.
5. Wind energy, like solar, is also available in Maine, but not at economically competitive prices. With technological improvements, improved
storage, and mass production techniques, prices can be made more competitive.
Currently, wind energy systems are suitable for only very specialized
applications and for demonstration purposes.
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6. Tidal power, currently considered feasible only at Passamaquoddy Bay
in Maine, is still in the quite distant future before it will make any
contribution to Maine's energy supply. Development is not foreseen before
1990, but final evaluation must await the results of the study currently
in progress by the Energy Research and Development Administration.
7. Hydro power, long a mainstay on the Maine energy scene, appears due
for a resurgence of development in the near future. Renewed studies of
the Dickey-Lincoln site, recent proposals and evaluation of hydroelectric
potential in Maine by the Army Corps of Engineers, renewed interest in
small hydro developments by a number of individuals and agencies, and an
apparent new interest by Maine's electric utilities, all indicate that
significant development of hydropower could occur in Maine on many levels
within the next decade.
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Figure 34
Generalized pattern of future U.S. energy supplies

- 26 -

ENERGY RESOURCE INVENTORY FOR MAINE
TABLE-27
EXOGENOUS RESOURCES (IMPORTED FROM OUTSIDE MAINE)
RESOURCE

CAPACITY

QUANTITY AVAILABL E
ENERGY
YEARS SUPPLY

Petroleum

50-75 Million Barrels In 198!
Future Availability Limited
By Capital Available For
Development, Environmental
Constraints, Public Pressure,
and Reserve Depletion Rates.

Coal

Limited Only By Capital
100-300
Availability For Development,
Construction of Conversion
Facilities, Adequate Transportation Facilities, Expansion of National Mining Capability and Environmental
Considerations.

Natural Caa

LNC

Methane

Limited by relative lack of
gas burning equipment in
Maine, which are not likely
to be built due to pessimistic supply outlook.

20-40

10-40 (?)

PRICE

FORECAST OF
TECHNOLOGY
AVAILABILITY

$10-$30 Per
Barrel of
Crude

Nov

$2.03 (1985) $4.16 (1995)
Per Million
BTU (SourceA.D. Little)

Now, but transportation system
and environmental
conatrainta precluding expanded
use.

$2.03/
Per 1000 cubic
feet (1985)

ADVANTAGES

1. Existing power plsnta and 1.Must be imported to Maine
other facilities In Maine de- (Mostly from foreign source^
signed to use oil.
2. Getting more expensive
3. Nonrenewable resource
2. Fairly clean burning
3. Easy to store,hsndle, and 4. Reserves sre running out
use.
1. Abundant and readily
1. Not readily available la
available to U.S.
Maine.
2. Primary source of electri- 1 . Pollutes at point of use
cal energy generation in U.S.3. Burning accounts for
3. Technology well proven
75X of sulfur dioxide polludue to scope and extent of
tants caualng destruction
current and historical uae. of tracts of timber especial
ly pine, birch, elm, and
poplar.
4. Non-renewable resource
5. Mining disrupts land and
can pollute streams
6. Expensive to transport
to Maine

Now

1. Clean burning
2. Easy to store, handle,
and use

1. Not readily available
in Maine
2. Expensive when transport
ed to Maine
3. Nonrenewable resource
4. Reserves dwindling rapidly
5. Most fscllltles in Maine
not equipped to b u m gas.
1. Not available in Maine
2. Must be imported from
Foreign Countries.
3. Expensive
4. Nonrenewable resource
5 > Most facilities in Maine
lynt oqnippcH fa Kiirn
1, Not currently available
2. Maine facilities not
equipped to burn gas.
3. Extraction technology
needs improvements.

Potentially up to 240 billioil 7
cubic feet per year, if/when
St. John-Albany Pipeline
built, and depending on
amount allowed by FPC.

$2.14-$3.00
Per 1000 Cubic
Feet

5-10 yeare

1. Clean burning
2. Easy to store, hsndle,
and use
3. If St. John-Albany pipeline built Maine will be in
the middle.

Dependent on Extent and
Potentially
100-300
Development of Methane reserve in the Gulf of Mexico,
which may exceed energy value
of entire U.S. Coal Reserves

$2.00-S3.00
Per Million
BTU

10-15 yeare 7

1. Clean Burning
2. Easy to store, hsndle,
and use.
3. Potentially enormous
reserves associated with
Gulf of Mexico oil fields.

Nuclear

If Sears Island
Built. 2000 MW
by 1986 (?) (85G
MW at Maine Yankee plus 1150 MW
at Sears Island)

12 Billion
KVH per year
(Not all
for Maine,
Maybe 6
Billion)

Breeder

Limited only by capital expen- If successful
ditures on generating plants, virtually
infinite.
when built.

Fusion

Potentially unbounded energy
yield, limited by physical
plant.

30-50 w/o
Breeder 7

When successful, virtually
infinite.

3 - 6C/KVH

DISADVANTAGES

850 W Now,
1150 MW More
by 1986 •<7)

4, Most fscll itleo in !^alne
not equipped to burn gas.

1. No sir pollution or
odors
2. "Clean" resource
3. Potentially enormous
energy yield
4.Good safety record
5. Possible source in Maine

1. Known uranium reserves
limited
2. Safeguards elaborate
3. Breeder reactors not yet
developed to consume preseit
fission waste.
4. Nonrenewable resource
5. Large thermal emissions

2c - lOc/KWH
(?)

15-25 vears?

1. Potentially Infinite
resource
2. Means to consume
fission waste products

1. Extremely complex
problems In technology.
2. Large thermal emissions

(?)

25-50 Years 7

1. Potentially infinite
resource
2. clean resource

1. Extremely complex
problems of technology
2. Potentially radioactive plant components
when dismantled.

RESOURCE INVENTORY FOR MAINE
TABLE-29
INDIGENOUS RESOURCES (NATIVE TO MAINE)

RESOURCE

CAPACITY

Wood

HydroDeveloped

QUANTITY AVAILABLE
ENERGY

Dependent on
facilities built
for wood utilisation

r
j

Undeveloped

543 MW
1715 MW
2258 HI

64 million dry
tons, or 1 x 101BTU Per Year;
350,000 Tons
of Waste bark
and shavings
par year

YEARS SUPPLY
Virtually

PRICE

FORECAST OF TECHNOLOGY
AVAILABILITY

$35 to $60 Per Now - but expansion of
Limitless
Cord
technology
required
$1.47 to $2.52
Per Million BTU
Approximately
5.6c/KWH

2.0 Billion KWH/ Virtually
Yesr
Unlimited
4.3 Billion KWH/
Year
7.1 billion KWHy
Year

Now - But 10 to 30
Average Curren : Yesrs to construct
Costs $724/KW
sdditional capacity
$2.93C/KWH

200,000-500,000
KWH/Year/Unit
For 100 KW Unit
Operating
2000-5000 Houra/
yaar.

10c " 40C/KWH

ADVANTAGES
1. Renewable resource
2. Can be used In conJunction wlth coal,
municipal solid waste,
and other solid fuels.

1. High coat of harvesting snd transportatlon
2. Accurate assessments
of the actual amounts
and types of forest
residue generated are
difficult to obtaln.
3. Competes with other
wood end uses (e.g.
lumber abd paper) and
may drive up resource
price.
4. Due to low density and
BTU content, large bull
for energy delivered.

1. Abundant and available In Maine
2. Clean
3. Renewable Resource

1. Consumes large tracts
of land that may be
timber producing.
2. May destroy fish snd
wildlife habitat auch
as deer yarda and span
ing grounds.
3. Fluctuating shoreline
is not aesthetlcslly
pleasing snd damaging
to fishery.
4. Most available for p e *
ing capacity only, veqr
little for base load
energy delivery.

1. Abundant and available In Maine
2. Clean
3. Renewable Resource

1. Very expensive to develop.
2. Unreliable; backup system or extensive stopsge required for windless periods.

Total

>

Wind

Solar

Tidal

80-100 W % m i t
built with
100' Diameter
bladea.

Dependent on
extent of facilities built.

l t 000 MW at
Paaaamaquoddy

Unllalted

Without Storage

Unlimited

1.2 billion KWH/
Year

5-15 years

Unlimited

(1964 Estimate)
with 3X Money.

Spsce and Water Heating 1. Abundant and avail5-15 years
able in Maine
2. Clean
Photovoltalcs
3. Renewable Resource
10-25 Years ?

1. Very expensive to
develop.
2. Unreliable; backup
system or extensive
storage required for
sunless periods.

10-20 years

1.
in
2.
3.

1. May supplsnt other
industries such as
refineries snd free
ship passage.
2. May degrade environment by alterations of
tidal fIowa.

5-20 yeara

1. Relatively abundant 1. Technology and handlltg
in Maine
problema, Including
2. Helps solve solid
transportstion.
waste dlapoaal problema 2. Needa oopulatlon con3. Renewable reaource
centration to be economically attractive.

$500 Milli
in combination
with DlckeyLlncoln

Municipal
Solid Waste

Dependent on
extent of
facllltlea
built.

7 Trillion BTU/
Year

Unlimited

DISADVANTAGES

Readily available
Maine
Clean
Renewable Reaource

CHAPTER V
ENERGY POLICY OPTIONS FOR MAINE

The Office of Energy Resources is an advisory agency and not an
energy development authority. The Office of Energy Resources is charged
with the responsibility of preparing a "State Energy Policy"
Our role
is, therefore, the role of policy analysts. The task before us is to set
forth to the public the full ramifications of the energy choices now
facing the State. It will be the job of Maine's people and the State
Legislature acting on their behalf, to set the final energy policy for
Maine.
Energy is a "means" rather than an "end"
It must be viewed as an
integral and fundamental element of our economy but not as the ultimate
driving force in our society. Consequently, recommendations for energy
policy must include the interrelationships between energy use, land development, economic growth, taxation, and enviromental quality.
Table 30 organizes the policy topics which the Office of Energy Resources
feels are of major interest and importance to the state. Preliminary
recommendations are made within each of these policy topics.
The Office of Energy Resource will, in the near future, analyze much
more thoroughly each of these policy topics in a discussion paper to be
issued separately from this plan. These discussion papers will take the
standard "white paper" format (background, issues, alternatives and
recommendations) and will address such relevant questions as taxation,
availability of capital, enviromental effects, social effects, technological
demands, and institutional constraints. The policy recommendations outlined here and further developed in each of these discussion papers will,
in sum, constitute the recommended energy policy for Maine which our office
is obliged by statute to develop.
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TABLE - 30
MAINE ENERGY POLICY TOPICS
1.

2.

3.

4.

Topics of Immediate Concern due to the State Current Heavy Reliance on
Petroleum.
1-1

State Energy Emergency Plan

1-2

Petroleum Storage Reserve

1-3

Strategies for Energy Conservation

1-4

Mitigating the Impacts of Energy Price

Increases

Topics Surrounding Major Energy Facilities and Their Impact on the State.
2-1

Energy Facility Siting

2-2

Oil Refineries

2-3

Major Electrical Generating Facilities (Nuclear, Coal)

2-4

Maine's Role as an Intermediary Supplier of Energy

Topics Concerning Diversification of the State's Energy Supply and Increased
Use of Native Energy Resources.
3-1

Natural Gas

3-2

Coal

3-3

Canadian Electric Power

3-4

Wood

3-5

Solar

3-6

Wind

3-7

Hydropower

3-8

Solid Waste

3-9

Tidal Power

Topics Concerning the Changing Nature of Electrification
4-1

Cogeneration of Electricity and Process Steam in Maine

4-2

Current Operations of the Electric Utility Industry

4-3

Public Power
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PRELIMINARY RECOMMENDED
ACTIONS WHICH COULD BE UNDERTAKEN
BY THE OFFICE OF ENERGY RESOURCES ALONE

Concerning Conservation, Emergency Planning and Price Impacts
1

•
The Office of Energy Resources feels that maintenance of a complete
and up-to-date energy emergency plan is vital to the security and welfare
of the citizens of Maine. The Legislature and the Governor should require
that the Office of Energy Resources update the Energy Emergency Plan annually
until such time as petroleum embargo or energy shortages no longer pose
potential threats.
2

To ensure that fuel oil supplies continue to be equitably distributed
throughout Maine and that any complaints of supply curtailments can be
handled rapidly, the Office of Energy Resources recommends the continuation
of the fuel allocation program on a standby basis.
3.
The Office of Energy Resources should improve its ability to monitor
the inventories of petroleum products held in storage facilities maintained
by the private sector in Maine.
4.
The Office of Energy Resources should continue its programs to promote
opportunities for, and awareness of, voluntary energy conservation.
5.
The Office of Energy Resources should evaluate all potential energy
conservation ideas and seek implementation of those which will bring
about the greatest reduction of energy waste.

Concerning Major Facilities
1•
The Office of Energy Resources should intervene to present testimony
at Certificate of Public Convenience and Necessity Hearings for New Electric
Generating Capacity Additions. Intervention should address generation
plant options from the standpoint of optimal plant size to meet projected
demands, lifecycle costs of the alternative facilities, and availability
of fuel for the economic life of the plant, among other factors including
risks and benefits.

Concerning Resource Development and Diversification
1.
The Office of Energy Resources should continue to pursue sources of
federal and private funds and incentives for energy R, D & D projects and
should Continue to provide this information to all interested persons in
Maine.
2.
The Office of Energy Resources should continue to provide public information on ways to utilize native energy resources.
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3.
The Office of Energy Resources should continue to evaluate the cost
effectiveness of solar energy systems in Maine and should develop a plan
to encourage institution of solar energy as it becomes economic.
4.
The Office of Energy Resources should continue to work with inventors^
private entrepreneurs, and utilities to encourage the design and testing of
experimental wind systems.
5.
The Office of Energy Resources should evaluate the opportunities and
constraints for co-generation in Maine.

Concerning the Electric Power Industry
1.
The Office of Energy Resources should develop more adequate forecasting
tools to evaluate future demand for electric energy and for new generating
capacity.
2.
The Office of Energy Resources should evaluate the cost effectiveness
of potentially institutable load management techniques.
3.
The Office of Energy Resources should evaluate the effects upon energy
demand and capacity demand of alternative rate structures.
4.
The Office of Energy Resources should evaluate the effects of
accounting provisions such as the investment tax credit and construction
works in progress (CWIP) upon the long run customer costs.
5.
The Office of Energy Resources should provide expert testimony to the
Public Utilities Commission on matters affecting the electric and gas
utility industry.
6.
The Office of Energy Resources should evaluate the economic, social
and legal aspects of instituting publicly funded energy facilities in
Maine.
7.
The Office of Energy Resources should maintain a dialogue with electric
and gas utilities to ensure periodic review of industry plans, forecasts
and forecasting techniques. This dialogue should possibly take the form
of a regular public informal review session.
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PRELIMINARY RECOMMENDED
ACTIONS WHICH COULD BE UNDERTAKEN
BY THE OFFICE OF ENERGY RESOURCES
IN COOPERATION WITH OTHER ENTITIES

Concerning Conservation and Price Impacts
1.
The State should participate fully in the federal energy conservation
programs under the Energy Policy and Conservation Act (PL 94-163) and the
Energy Conservation and Production Act (PL 94-385).
2.
The State should institute an Energy Extension Service program to give
technical assistance to all sectors. Such a program should be a combined
effort of State Government, the University of Maine and the Community Action
agency.
3.
The State should develop and enact energy efficiency standards for new
buildings.
4.

Lighting standards should be developed and enacted for public buildings.
The State should enact Right-Turn On Red traffic regulations.

5.
Energy efficiency standards should be established for purchases made by
government at all levels. The concept of life cycle costing should be considered and implemented wherever feasible.
6.
The State and various transportation planning groups should establish
programs to promote carpools and vanpools and the use of public transportation.
7
The State, working with regional planning commissions, local planning
boards and conservation commissions, should develop and provide information
on techniques for including energy efficiency considerations in land use
planning.
8.
The Office of Energy Resources and Bureau of Taxation should consider
the possibilities for a small tax on energy consumption (above a certain
minimum amount) to create a fund to be used for energy conservation assistance.
9.
The energy stamp programs in operation in other parts of the country, as
well as other programs with the aim of alleviating the energy price burden
on the poor, should be examined by the Office of Energy Resources in
cooperation with Community Services Administration and evaluated with regards
to their applicability to the State of Maine.
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Concerning Major Facilities
1«
The Office of Energy Resources feels that it is essential for the hearing
procedures of both the Public Utilities Commission and the Bureau of
Environmental Protection to include cost and risk benefit analyses of proposed
major energy projects and their possible alternatives. The Office of Energy
Resources should assist in the preparation and presentation of these analyses.
2.
The Office of Energy Resources recommends that an oil refinery policy
be developed for Maine to assist State and local officials in their efforts to
attract such facilities.
3.
The Office of Energy Resources, in conjunction with the State Development
Office and the Bureau of Taxation, should study the possibilities for
taxation of energy products shipped through the State. The level of taxation
should be high enough so that the net risks and costs of such development
to Maine are equitably compensated, but low enough and stable enough so that
Maine does not discourage such development.

Concerning Resource Development and Diversification
Working with the University of Maine, the Office of Energy Resources should
take a more active role in organizing Mainefs colleges and universities to
pursue diligently research projects which will lead to economic and environmentally acceptable ways to develop and utilize Maine's energy resources.
2•
Coal use should be expanded in Maine for heavy industrial and electric
generation end uses, with proper and adequate environmental safeguards.
If the economics prove feasible, for the next large base load thermal electric
generating state to be built in Maine, serious consideration should be given
to a coal fired unit between 600-800 MW capacity.
3.
Studies should be made and technology developed to integrate coal
burning for industrial and electric generation uses with the burning of
waste wood, municipal solid waste, and sewage solids. The State should
support and encourage pilot facilities using these fuels.
4•
A continuing dialogue should be established hpt-wppn Maine State noverr>Tnpntand Maine electric power companies to explore opportunities for further
importation of Canadian electric power.
5.
Maine should continue to be an active participant in the deliberations
of the New England Governor/Eastern Canadian Premiers Energy Committee.
6.
Thorough analysis should be undertaken to evaluate the overall availability
and environmental impact of greatly increased use of wood for energy. Such
analysis should include determination of the energy production capability
of Maine's forest with proper management, and any potential price impacts
on the wood resource that may result.
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7The concept of "energy farming1', or "energy plantations" (growing
trees in designated area solely for use as an energy resource) should be
explored farther to determine the economic viability in Maine for such
systems on a small scale.
8.
The Office of Energy Resources and the Department of Enviromental
Protection should encourage the construction and operation of municipal
solid waste energy recovery facilities in thoseareas of the State where
this option appears to be economically viable. Such a project should be
sited close to an existing industry or industries which could use steam tor
industrial processes. A State program in tnis area could include:
(a)

Technical assistance to municipalities and/or
industries in setting up an energy recovery
system.

(b)

Financial assistance to municipalities to set
up such systems (possibly through the Federal
Solid Waste Recovery Act)

9.
The Office of Energy Resources should work with the State Development
Office and State Planning Office to provide information to industrial
parks and regional planning commissions on co-location of facilities
for electric generation and provision of heat.

Concerning the Electric Power Industry
1.
Maine should take part in a regional effort to adequately evaluate
NEPOOL forecasts, forecasting methology, cost effectiveness and impacts
for utility pricing alternatives, and load management techniques.
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PRELIMINARY RECOMMENDED
ACTIONS WHICH COULD BE UNDERTAKEN
BY MAINE ENTITIES OTHER THAN
THE OFFICE OF ENERGY RESOURCES

Concerning Conservation and Price Impacts
1Maine should continue to pursue a vigorous program of home vinterization
for the benefit of the low income and elderly citizens of the State.
2At this time, the Office of Energy Resources does not recommend immediate
adoption of either lifeline rates or energy stamp programs. Instead, social
assistance programs of all types should reflect realistic appraisal of current
energy costs.
3.
The soon-to-be-completed experimental lifeline project for the elderly
citizens of six communities should be evaluated to determine:
(1)

What effect the program has had on decreasing the electricity
bills of the low income elderly.

(2)

What effect have lower electricity bills had on energy
conservation.

(3)

Have these programs incurred any detrimental effect to
other classes of customers, whether they be of the
residential, commercial or industrial classes, and to
what extent these other customers approve of the
lifeline concept.

(4)

Whether such a lifeline program ought to be expanded,
and in what way.

Concerning Major Facilities
1.
Tax revenues from major energy facilities should be shared regionally
or statewide. It is normal for a town in which a major industry is located
to reap the tax benefits, but the liabilities and governmental service costs
generated by the industry are often spread over a wider region. Tax benefits
should be distributed to reflect the risks and service costs borne by
surrounding communities and the State as a whole.
2.
The Office of Energy Resources feels that the State, by law or regulation,
should establish a major facility siting process. The applicant would confer
in advance with those agencies of State and local government who would have a
direct or indirect interest in the proposal for the purpose of ensuring that
the final proposal submitted to the Board of Environmental Protection or the
Public Utilities Commission would, to the maximum extent possible, be consistent
with the goals and objectives of all parties. Care should be exercised in this
process that the full rights of outside intervenors are not abrogated.
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Consideration should be given to the concept of eliminating the
requirement for "title, right or interest'1 before review of major energy
sites by the Board of Environmental Protection.
In the review process for major energy facilities, the Office of Energy
Resources recommends that approval of sites be separated from approval of
specific plant design.
A major energy facility should be located only in a town or region in
which the citizens have voted to accept it. The State bears some responsibility
under law for seeing that a refinery or other major energy facility is well
situated so as not to harm the environment. But the citizens of a town or
region in which a facility is located must bear the immediate consequences of
its development. Particularly in smaller Maine towns these effects on property
values and ways of life can be quite substantial. The citizens should, therefore, have the opportunity to vote either in a referendum or through their
elected and appointed representatives on whether to accept major energy
developments.
6.
The Office of Energy Resources feels that all energy options should
remain open and does not support legislation that would foreclose the nuclear
option.

Concerning Resource Development and Diversification
1.
Natural gas should be retained as an option to satisfy limited energy
needs for special applications (such as feedstocks for chemical manufacture, or
to maintain air quality in urban areas) where other energy resources are less
suitable or entirely unsuitable. At this time, it looks like Maine should
not plan on relying heavily on natural gas.
2.
Efforts should be increased to improve woodlot management practices,
particularly by small woodlot owners. Successful pilot programs for coordinating fuelwood buyers with fuelwood sellers should be expanded statewide.
3.
High priority should be placed on the development of efficient, safe,
and inexpensive wood combustion equipment for homes and institutions.
4.
Consideration should be given to allowing a higher rate of return (or
exemption entirely from public utility status) for an experimental (up to
60 MW) wood-fired electric generating station whose electricity is to be
distributed through an existing utility.
5.
Consideration should be given to exemption of solar devices from Maine
property and sales taxes.
6.
Buildings should be designed and constructed to accomodate solar heating
equipment as it becomes economical in the future.
7
Consideration should be given to the exemption of small scale wind
generation equipment from sales and property taxes at least for a period
of time while wind energy is still in the experimental stages.

- 37

8. Further consideration of tidal development as an energy alternative for
Maine should await release of the ERDA study of tidal power. If eventual
(within 30 years) technical and economic feasibility can be demonstrated for
tidal power by life cycle cost calculations (being undertaken in the Stone
and Webster study at Maine's request), then the Passamaquoddy Tidal Power site
should be retained intact as an option for future energy supply to Maine.
9. Consideration should be given to increasing the rates which utilities
pay to industries for power fed into the utility grid.
10. The "ratchet" charge now imposed by the utilities for infrequent customers should be investigated and potential modifications pi'oposed. Amendment to this "ratchet" charge provision may be necessary to allow the
redevelopment of small hydroelectric projects and the development of wood
and other generation alternatives.
11. If economically feasible, hydroelectric development for energy supply to
Maine consumers should be given priority consideration over other available
alternatives. Maine electric utilities should be encouraged to develop some
of the available hydro sites lying within their service areas. A good candidate
for early consideration might be the 220 MW Cold Stream site by Central Maine
Power Company.
12. The potential for increased storage of spring runoff waters should be
evaluated by the Water Resources Planning Program. Such storage increase could
yield at least three major benefits to Maine:
(a)

Increased availability of fresh water supply to
Maine communit ies;

(b)

Reduced exposure to flood dangers in low lying
areas and river valleys; and

(c)

Increased energy output from existing future
hydroelectric facilities, possibly improving load
factors to the point where facilities now regarded
peaking could become intermediate or base load
generating facilities.

13. A pilot project should be undertaken to revitalize one or more of Maine's
existing very small hydroelectric dams. Studies leading up to such a project
should define construction work needed to maximize efficiency, describe ways
to minimize costs, suggest realistic methods for overcoming constraints such
as "ratchet" charges, define appropriate means for integrating with the grid
for reliability purposes, and accurately define the market for the power as
well as management authority for the project.
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PRELIMINARY RECOMMENDED
ACTIONS WHICH COULD BE UNDERTAKEN *
BY REGIONAL OR FEDERAL ENTITIES

Concerning Emergency Planning
1.
The Office of Energy Resources concurs with the recommendation of
the Federal Regional Council that the Federal Government establish a
regional industrial fuel reserve within or near New England.
2.
At this time, Maine should not oppose the decontrol of oil prices,
but the State should recommend a "trigger" system for New England to
assure that petroleum prices in Maine do not rise disproportionately as
compared with national price increases. We would further recommend that
the "trigger" region exclude the Mid-Atlantic states which may tend to
screen higher prices in New England.

Concerning Major Facilities
1.
Maine should advocate the passage of Federal legislation which
would separate and clearly define the scope of authority vested in the
various federal agencies involved in approval of major energy facility
siting. Further, clearer definition of responsibility between the State
and Federal governments should be achieved, with a preference for State
autonomy wherever possible.
2.
The Office of Energy Resources recommends that top priority be placed
at the federal level on finding solutions to the current uncertainties
of the nuclear fuel cycle, including fuel reprocessing and permanent waste
disposal.

Concerning Resource Development and Diversification
1The Federal government should legislate tax credits for the purchase
of solar and wind energy equipment until the technology becomes widely
accepted.
2.
ERDA should plan to sponsor a Worldwide Tidal Power Conference jointly
with the Atlantic Provinces Tidal Power Review Board in the Spring of 1977
when the tidal studies of both countries are completed.

*

This particular list is not, by any means, exhaustive!
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