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The Joint Standing Committee on Energy was directed by the 

Legislative Council per House Paper 1716 "to determine the num

ber of unused and abandoned hydroelectric dams in Lhis State, to 

determine the potential in Maine for the production of electrical 

energy by hydroelectric means, and to determine methods for the 

restoration of Maine's unused and abandoned dams to full produc

tion of electric power". The Committee on Energy was instructed 

to report the results of its findings together with any proposed 

recommendations and necessary implementing legislation to the 

first special session of the Legislature in 1976. 

I. BACKGROUND 

Maine has traditionally used hydroelectric power for electri

cal energy to a greater extent than the rest of New England and 

the nation. In 1935, hydroelectric power comprised 40 percent of 

the nation's electrical energy and 30 percent of New England's 

electrical energy. By 1950, New England's use of hydroelectrical 

power remained the same, but hydroelectric power comprised 65 per

cent of Maine's electrical energy. The Pine Tree State continued 

to rely heavily on hydroelectric power until 1970, while the United 

States and the rest of ~ew England relied on conventional steam 

produced from fossil fuels. In 1970, 42 percent of the electrical 

energy produced by all utilities in Maine was derived from hydro

electric production compared to 7.7 percent for New England and 

18 percent for the United States. 



During the 1950's and 1960's, as the nation relied more and 

more on petroleum for energy especially inexpensive foreign oil, 

no alternatives or very limited ones were available in time of a 

crisis. By 1970, 85 percent of the electrical energy of 

New Enqland, in general, was derived from petroleum. Un-

like the rest of the nation, Maine obtained 57 percent of its elec

trical energy from oil. 

In 1973, an energy crisis did occur. The Arab embargo and sky

rocketing foreign oil prices which rose 300 percent between 1972 

and 1974 severely affected the nation. As a resul~ of its depend

ence on oil, there were nearly no alternatives avai.lable to oil. 

Nuclear power production was only in its infant stage and comprised 

7.9 percent of the nation's electrical energy production. 

Compared to New England and the United States, however, Maine 

was less affected by the oil crisis in 1973 in regard to energy 

for electric power generation. In 1973, New England depended upon 

petroleum for nearly 73 percent of its electrical energy while 

Maine depended on petroleum for 33 percent of its electrical energy. 

By 1973, nuclear power was providing 45 percent and hydroelectric 

pcwer was providing 24 percent of the electrical energy generated 

in the Pine Tree State. 

The conclusion is very evident. Maine possessed two alterna

tives to oil for electrical energy during and following the energy 

crisis that most other states did not possess or do not possess 

to the extent that they exist in Maine. 
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This report examines the feasibility of hydroelectric power 

as an alternative to petroleum for electrical energy. Hydroelec

tric power as an alternative energy source has been given addi 

tiona 1 impetus by proposals to reactivate retired dams and to develop 

new hydroelectric power sites. 

Proposals to reactivate retired or abandoned dam sites are 

based, in part, on the assumption that the 30 percent decline in 

the number of kilowatt hours produced between 1960 and 1973 by 

hydroelectric dams can be reversed, and the energy realized could 

substantially reduce present energy costs. In addition, a survey 

of dams throughout Maine conducted by Professor William Shipman in

dicates that there are in excess of 800 darns in the State. 

Hydroelectric power as an alternative energy source has also 

been given greater credence by proposals to construct new facilities 

on the Saco,Androscoggin,Penobscot,and St.John Rivers as well as 

on Passamaquoddy Bay. 

A third factor prompting a study of the hydroelectric power 

potential in Maine is the efforts of private industry to generate 

hydroelectric power. Great Northern, for example, generates hydro·-

electric power to meet 50 percent of its electric energy needs. 

In order to establish the feasibility of developing hydroelect

ric power facilities in Maine, it is necessary to measure the pres

ent and potential use of existing hydroelectric facilities and to 

analyze sites for future development with respect to the power that 

could be generated at these sites. 



I I . ME'l'HOD 

The ColMlittee on Energy prepared questionnaires that were 

sent to Maine's three largest ele2tric power generating utilities 

(Central Maine Power, Bangor Hydro-Electric, Maine Public Service). 

The questions were designed to obtain information from each utility 

in regard to the number of retired/abandoned dam sites in the ter

ritory of each utility, the number of undeveloped/suitable dam sites in 

the territory of each utility,the cost of reconstruction or construction 

of the sites, and the <anDUnt as well as the type of power (Baseload, 

intermediate,peaking) that could be produced at each site. 

The Committee on Energy also held public hearings to obtain 

more in-depth information in regard to abandoned/retired and un 

developed dam sites throughout the State. 

The Energy Committee delved into detailed reports of the major 

river systems of Maine as well as a Federal Power Commission Report, 

1972, and a report by Professor William Shipman, 1974, in regard 

to the present and potential use of hydroelectric power in the Pine 

Tree State. 

III. UTILIZATION OF ELECTRICITY: DEFINITIONS 

The consumption and utilization of electric power in Maine is 

different- in some respects than the consumption and utilization of 

electric power in New England. According to the publication of the 

Electric Council of New England entitled Electric Utility Industry 

In New England, Statistical Bulletin 1974, residential consumption 

of electricity comprised 39 and 38.5 percent respec-

tively of the total consumption of electricity in New England and 



Maine. Industrial and conunercial consumption of electricity in 

New England and Maine, however, varied significantly in 1974. In 

Maine, industrial consumption of electricity comprised 37 percent 

of the total compared to 30 percent for New England industrial elec 

tricity consumption. Commercial electricity consumption in Maine 

comprised 21 percent of the total compared to 29 percent for New 

England. 

The demand for electricity in Maine and 1hroughout the United 

States requires three types of generation. Baseload production, 

Intermediate production, and Peaking production are defined as 

follows: 

Base Capacity 

This capacity is required to meet the level of power used 

24--hours a day, 7 -days a week and is selected to produce 

the most economical power for this type of load. 

Intermediate Capaci!.Y.._ 

This capacity is designed to meet the incremental power 

requirements of a 5-day normal work week during business 

hours and is the additional capacity required in excess 

of base capacity up to but not including the peaking 

capacity. 

Jeaking Capacity 

This capacity is designed to meet the incremental 

short-term power requirements above the intermediate 

load during the business hours. This capacity is also 

used to provide reserves and is shut down during the 

night and weekend hours. 



Baseload power in Maine comprises roughly 65 percent of the 

total amount of electricity generated in Maine. Baseload power 

may be broken down into three major components, nuclear, hydro, 

and fossil fuels. The percentage of each typE~ of generation in 

baseload power varies from one utility to another. 

Nuclear 

Fossil Fuels 

Hydro 

BASELOAD POWER 
1975 

Central Maine 
Power 

62.5% 

22.5% 

15 % 

Bangor~Hydro 

Electric 

56.3~f, 

18.5% 

25.2% 

Maine Public 
Service 

·1<100% 

* During the months April-June, Maine Public Service obtains 

considerable hydroelectric baseload power from a hydroelec-

tric facility it owns in New Brunswick. 

Nuclear 

Fossil Fuels 

Hydro 

TOTAL ELECTRICITY OUTPUT 
FOR CONSUMP1'ION IN MAINE 

1975 

Central Maine Banqor-Hydro 
Power Electric 

4 0% 31.9% 

35% 46.3% 

25% 21.8% 

TOTAL ELECTRICITY OUTPUT 5,275 1,067 

in millions of KWH 

Maine Public 
Service 

77.8% 

22.2% 



IV. FINDINGS 

A. Hydroelectric Power Production Potential/Cost - Electric 

Power Utilities 

A survey of the retired/abandoned dam sites and the un

developed dam sites conducted by Maine.'s three largest elec

tric power utilities indicates that there are roughly 10 re 

tired sites and 11 potential dam sites that could be rehabil

itated or constructed by these firms. The 10 retired sites 

could be reactivated to produce 17,610,000 kllowatt hours of 

electricity annually or 3/10 of 1 percent of the total amount 

of electricity sold in Maine in 1973. The cost of redevelop

ing the sites would be roughly $9,322,000 or $ .52 per KWH. 

The 11 potential dam sites could be developed to produce 

1,110,700,000 kilowatt hours of electricity annually of 17.5 

percent of the total amount of electric i_ty sold in Maine in 

1973. The cost of constructing the dam sites has been esti

mated to be roughly $650,000,000 or $.5'> per KWH. 

Maine's three largest electric power utjlities therefore, 

could produce ~approximately 18 percent more energy from hydro

power at a total redevelopment/construction cost of $670,000,000 

or $.55 per kil6watt hour. With some exceptions, however, the 

utilities do not plan to significantly increase their hydro

electric power production systems. 

1. Hydroelectric Power - An UnfEasible Alternative For 

M.:tine Utili ties. 



NAME 
OF 

FIRM 

BANG:)R HYDro-
EI..ECI'R.IC CO. 

MAINE PUBLIC 
SERVICE 

# Of Un-
developed 

Sites 

3 

2 

TABLE A 
UNDEVELOPED DAM SITES OF 

MAINE UTILITIES 

lOCATION OF SITES 

Grindstone - East Branch of 
Penobscot River 

5 Islands - Penobscot River 
Ell$\Drth Falls - Union River 

Poplar Falls) 
Appletree )Dead River 

Caratunk ) . 
Cold Stream) Kermebec River 

Steep Falls - Saco River 

ilead -Androscoggin River 

I 
I Fish River Falls - Fish River 
pstle Hill 
i 
' 

Cost 
of 

Construction 

$ 6,800,000 
$ 28,000,000 
$ 5,940,000 

TOrAL 
COST 

OF 

$490,000,000 

$ 28,000,000 
$ 52,500,000 

# of KWH 
Per Year 
Produced 

22,000,000 
44,000,000 

I 111 000 1 000 
i 

·156 '000' 000 
.290,000,000 

:135,000,000 
:295,000,000 
I 
I 
I 

43,000,000 

; 34,000,000 
l 

19,700,000 
61,000,000 

Type of 

Power 

Baseload 
Base load 
t:)aseload 

Peaking 

Peaking 
Peaking 

Total 

pagE: o 

Percentage 
of 

Total Output 

16.5% 



page 9 

TABLE B 
DAMS RETIRED BY MAINE UTILITIES 

It of A Percentage 
NAME OF .. 

Cost of # of KHW Type of of :Total l!" 

UTILITY edDam: IOC.ATION OF- DAM SITES Rehabilitation Produced Per Year PoNer outpUt 
- -- - -- - - - -- - -- ·- --- ·- --· ·····--------------- ------- ----

3ANGJR HYDro-
~ceo. 3 

Milo - Sebec River $ 386,000 1,368,000 Base load 
Machias - Machias River $ 486,000 1,740,000 2aseload 
East Machias - East Machias River $3,740,000 5,160,000 Base load 

I 
. t-----f- --

::::ENI'RAL MAINE 
?OWER 7 

Barker Mills - Little Androscoggin 
River 1,065,000 

Dermistawn - Crocker Pond 244,000 

I Orland - Toddy Pond TOrAL COST 2,322,000 Base load 
Ledgemere - Little Ossipee River 1,900,000 
Kezar Falls - Ossipee River $4,710,000 2,207,000 I 
Bridgeton - Highland lake 745,000 I 

I Belfast - Goose River 858,000 

I 
I 
I 

l I 
I I 

I I 
I 

MAINE PUBLIC I I 
SERVICE 0 i 

I i 

I l 
I 
I I 

I 
I 

I 
I I 

I I I 
i 
I 
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According to the M.aine utilities, hydroelctric power 

ip not a feasible alternative source of energy for their 

operations for the following reasons: 

a) Hydroelectric Power would be primarily peaking 
power and the need is for baseload power. 

b) Hydroelectric Power production fluctuates sub
stantially. 

c) Hydroelectric Power construction costs are ex
tremely high. 

d) Hydroelectric Power production may create an 
undes irabl>e environmental impact. 

e) High taxes levied by local communities. 

a) Hydroelectric - Peaking Power 

According to statistics provided by the Maine 

utilities in this survey, roughly 93 percent of the 

hydro power generated at the undeveloped sites would 

be peaking power, and 100 percent of the hydroelec-

tric power generated at the reactivated sites would 

be baseload power. According to Central Maine Power 

officials, CMP has sufficient peaking power produc-

tion to last until 1990. The basic need is for base-

load power which is required for a growing economy. 

Despite the energy crisis and recession, for example, 

the demand for electricity rose 7 percent between 

1974 and 1975. Central Maine Power,however, no long-

er owns the retired sites which were retired because 

of high taxes and maintenancE costs. 
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Central Maine Power and Bangor Hydro Electric 

Corporation are members of Nepool, the New England 

Power Pool, which coordinate~ production of elec

tricity in New England with demand. Nepool members 

plan electrical power production and demand for New 

England ten years into the future. According to 

Nepool officials, the energy crisis has most serious

_ly effected baseload and intermediate power. As a 

result, New England utilities are concentrating on 

an alternative to oil for baseload production, but 

hydroelectric power is not that feasible alternative 

for the reason given below. 

b) Fluctuation of supply 

Baseload power demand requires a constant and 

steady supply. Hydroelectric power, however, cannot 

fulfill this function unless it is "run-of-the-river" 

power. The hydroelectric power generated at the re

activated or undeveloped sites indicated in Tables 

A will not be, for the most part, baseload 

power. Some rivers such as thE· St. John River have 

a very large volume of water in the Spring months, 

but have a low volume thereafter. Some rivers fluc

tuate daily, especially rivers affected by the tides. 

As a result, some dams could operate for only a few 

hours each day. 
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c) Costs of construction 

The three electric power utilities in the sur-

vey have not pursued the development of hydroelec-

tric power on a large scale because the construction 

or rehabilitation costs are extremely high. Accord-

ing to the utilities, there are lower cost alterna-

tives available to obtain equivalent power. The 

following table shows the investment costs,calculat-

ed by Central Maine Power Company for several types 

of facilities. 

Capacity-~ *Capital c;ost ( $/KW) Unit Si 

l. Base Load Nuclear $850-1000/KW 1000-12000 MW 

2. Base Load Fossil 
a) Oil $500-$550/KW) 
b) Coal ) 800- 1000 MW 

i.with scrubbers $700- 800/KW) 
ii.without " $600- 700/KW) 

3. Intermed.iate (oil) $350-$400/KW 600- 800 MW 

4. Peaking (Gas turbine) $150-$200/KW 50- 400 MW 

5. Pumped Storage Hydro $300-$350/KW 1200 M.W 

6. Conventional Hydro $800-$1000/KW 

* These estimated costs are based on the total that would 
be incurred up to completion if the projects were to be 
undertaken in 1975. 

While conventional hydroelectric facilities and nuc-

lear generating plants have similar construction 

costs per kilowatt of installed capacity, conventional 

hydroelectric plants need a much greater installed 

capacity than nuclear or fossil fuel plants to pro-

duce the same output. Nuclear and fossil fuel plants 
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can operate 24 hours per day compared to a few hours 

each day for a hydroelectric power plant. 

d) ~nvironmental imE~ct 

Another disadvantage to hydroelectric power is 

the environmental impact of some types of hydroelec

tric production. Run-of-the-river production and 

pumped storage facilities may have an environmental 

impact, depending upon the location of the facility. 

The most celebrated example in Maine of an adverse 

environmental impact is the Dickey-Lincoln School 

hydroelectric power project. According to a Congres

sional investigation of the feasibility of Dickey

Lincoln in 1965, 80,000 acres of timberland would be 

flooded to serve as a reservoir of power. During the 

summer months, a certain amount of the 80,000 acres 

would be exposed from the normal high water level. 

e) High taxes 

According to Professor William Shipman, author 

of a survey of Maine dams for the Federal Power Com

mission, a number of municipalities have high proper

ty tax assessments which would make hydroelectric 

power production in those communities unattractive 

to the utilities. Furthermore, reactivated dams 

would be fully depreciated and could not be depre

ciated by the utilities for tax purposes. 
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B. Hydroelectric Power Production Potential - Federal Power 

Commission 

The Federal Power Commission (F.P.C.) surveyed the United 

States waterways 1n 1971 and issued a report on January 1,.1972 

which describes the developed and undeveloped hydroelectric 

plant sites and the potential of hydroelet~ic power production 

in each State. According to the F.P.C. report, there are 30 

undeveloped sites (where no facility presently exists) that 

have the potential of producing 3,882,000,000 KWH per year or 

51 percent more electric power than was generated in Maine in 

1974. The Dickey-Lincoln School hydroelectric dam facility 

would produce roughly 30 percent of the 3.8 billion KWH of 

electricity generated at the undeveloped sites. 

The F.P.C. report also indicates that there are 20 dams 

presently in use that could be developed further to produce 

an additional 422,684,000 KWH of electricity per year or ap

proximately 7 percent of the amount sold in Maine in 1974. 

If the average cost of developing new hydroelectric power 

facilities is assumed to be $.55 per KWH as calculated by the 

three largest electric power utilities in Maine, the cost of 

developing the undeveloped sites in the F.P.C. report would 

be $2,135,100,000. 

While the electric power utilities in the survey indicate 

t1at most of the hydroelectric power produced at the undevelop

e·1 and rehabilitated dam sites in their territories of opera

tion would be peaking power, the Federal Power Commissioner 

stated that most of the hydroelectric power produced at the 

sites recorded in the F.P.C. report for Maine could be uti+'. 
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lized as base load power. The statistics in the F.P.C. Report indicate 

that the total KWH of the undeveloped and expanded dam sites 

is 2500 times greater than the installed kilowatt capacity 

(1,715,975 KW produces 4,304,684,000). In order for all of 

the 1,715,975 KW to generate power for 24 hours per day, the 

number of KWH would have to be 8760 times greater than the 

installed capacity or roughly 15 billion KWH. 

In order to be used as baseload power, the hydropower 

sites would have to be synchronized to producn a specific 

and steady quantity of electricity for 24 hours each day. 

For example, dams which would normally produce power for 1 

or 2 hours per day would have to run at a very low steady 

output to become a part of baseload production. 

The energy generated by the newly developed or expanded 

dam sites could be more easily used as intermediate and peak

ing power. Presently, peaking power is almost exclusively 

hydropower, but baseload power is used to pump water back 

into pump storage facilities which produce peaking power. The 

"new" energy could replace the baseload power for the energy 

used to pump the water into storage but in Maine this would 

not be sufficient. 

used to pump the water into storage.but in Maine this woudl 

In order to determine the economic feasibility of develop-

ing sites defined in the F.P.C. report, it is necessary to 

analyze the construction and operating costs of these facili

ties and compare them to the operating and construction costs 

of other types of facilities such as fossil fuel and nuclear 

plants. 



Preface to Tables 

The Tables on pages 16 to 23 are based exclusively on two 

variables, construction and fuel costs. Capital Costs and in

terest are excluded along with labor, maintenance, land, and 

other costs which have a significant impact upon the results. 

One variable, capital costs and interest are very substan

tial. Model 17, for example assumes that three generating fac

ilities, nuclear, fossil, and hydro, produce the same output. 

The interest and capital costs over a 20 year period for the 

following facilities are based upon a rate of 10 percent for ln

dustrial bonds. 

Type of facility 

Nuclear 

Fossil 

Conventional hydro 

Construction Cost 

$ 45,000,000 

$ 22,500,000 

$ 135,000,000 

Interest for 20 years 

$ 48,300,000 

$ 24,190,BOO 

$ 140,800,000 

The capital and interest costs of these facilities indicates 

that interest costs have a substantial impact upon the results of 

the models, but the interest costs are not included in the models. 



TABlE I 16. 

Construction and fuel costs of hydroelectric,nuclear,and oil power generating facilities of different capacities:FIXrn FUEL ~'T'ES 
nuclear . 002_ 3¢ Kl"lH ~se oil • 015¢ t::·lH _

1 

Type of \'1 Installed c.apaq: I I ! I : l 
!; "·ity . I Construction !Fuel Costs for ; Fuel Costs for : Fuel Costs for I Fuel Costs for 1 

Facility H Usable Capacl.ty j Cost 1 :tear 5 years ! 10 )''earS i 20 years i 

Base load 
Nuclear ~~ 8,760,000 KWH $ 900,000 $ 20,148 $ 100,750 I$ 201,500 $ 402,000 I B ~f 1,000 I<W ! I i I' I 

~I i I 0 

--~---1~----~,~j-l-,o-o-o-·I<W------~~----------~-----------4~1----------~~----~-----+-----------~: 
Oil H 8,760,000 KWH l 550,000 i 140,160 700,800 I 1,401,600 2 .. 803,200 l 

---~-~-t-~~~~~1-,0-00_I<W __ ---+,---------+1,-------+~--------+-------~~---------~-
Hydro tl8,760,000 KWH i 900,000 I 
~load 11 5,000 I<W l I I ' I 
Nuclear !)43,800,000 KWH ~ 4,500,000 100,740 503,700 j 1,007,400 2,014,800 i S :.' 

--------~h~~----~--------4---------4---------+---------+---------!~ ~oad fj 5,000 I<W _ I I t"' 
Oil p 43,800,000 ~ 2,750,000 700,800 II 3,504,000 

0 I r1 ' r i 
------------:~r-------------~--------------+--------------4--------------~-------------~---------------r' 

7,008,000 14,016,000 

~nverrtional rJ 5. 000 KW i i 
Hydro f~ 43,800,000 KWH I 4,500,000 I I 

--~--1-oad----n~--------~----------+---------~----------~~----------~l ----------+-->r 
NuClear l110,000 I<W 

~ 87,600,000_KWH 9,000,000 201,480 1,007,400 2,014,800 4,029,600 8 
------~~------_, ________ ~------+-------+-------~--------1~ 

Base load 
Oil 

Conventional 
Hydro 

~ 10,000 KW I I 
87,600,000 KWH 4,500,000 1,401,600 7,008,000 I 14,016,000 28,032,000 

~ 10,000 I<W 

il 
~ 87,600,000 KWH 9,000,000 I 

------------~'l:--------------~-----~-~------~--------------~-------------+--------------~------------~---1 ~ 50,000 I(W' 1 1 1 1 Base load 
Nuclear n 43s,ooo,ooo KWH - 4s,ooo,ooo 1,001,400 

1 
s,o37 ,ooa 10,074,000 20,148,000 

1 
~ 

--------r'~--------~! --------~----------4----------+----------+-----~---4~ 
. q 50' 000 KW l I <;>. Base load 

Oil 

Conventional 
Hydro 

IJ 438,000,000 KWH 22,500,000 ·7,008,000 35,040,000 i 70,080,000 140,160,000 
H ' 
~J 50,000 KW 
~~ 438,000,000 KWH 

" 
45,000,000 

( 
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TABLE I 17. 
Construction and fuel costs of hydroelectric,nuclear,and oil p;::Mer generating facilities of different capacities:FIXED FUEL RATES 

nuclear - 0023¢ Kwh - base oil - 016¢ Kwh . . _, 
Type of T,..,c+~ r=· capac-

l ity Constl:uction jFuel Costs for Fuel Costs for ' Fuel Costs for Fuel Costs f= 
\ Facility Usable capacity Cost I 1 year 5 years ' 10 years 20 years 

I 

Baseload 50,000 KW 

I \ 
I 

Nuclear 438,000,000 KWH $45,000,000 1,007,400 5,037,000 i 10,074,000 20,148,000 
I 

I ! 

i 1 ! ~~ Base load 50,000 KW i ? i 
Oil 438,000,000 KWH 22,500,000 ! 7,008,000 35,040,000 j 70,080,020 ;140 ,160,000 

I 
U1 

_Conventional 150,000 KW ! 
I 

' 
Hydro 438,000,000 KWH ' : 135,000,000 I i 

I I i 

Baseload 100,000 KW i 
I 

Nuclear 876,000,000 KWH 90,000,000 2,014,800 10,074,000 ! 20,148,000 i 40,296,000 
i 

~ Baseload 100,000 KW f I Oil 876,000,000 KWH 45,000,000 14,016,000 70,080,000 140,160,000 [280, 320, 0{)0 
I "' - i I 

Conventional 300,000 KW I I 
I 

Hydro 876,000,000 KWH 270,000,000 
! 

I ' 
Baseload 250,000 KW l 
NuClear 2,190,000,000 ~ 225,000,000 5,037,000 25,185,000 50,370,000 l1oo, 740, ooo 

i ~ Baseload 250,000 KW ! 
Oil 2,190,000,000 KWF. 125,000,000 35,040,000 175,200,000 350,400,000 \700,800; 000 -.1 

I 
Conventional 1,000,000 KW 

I 
I 

Hydro 2,190,000,000 KWH 900,000,000 i 
; 
! 

- .. ~--- . - -

l201,480,000 

I 

Baseload. 500,000 KW 
Nuclear 4,380,000,000 KWH 450,000,000 10,074,000 50,370,000 100,740,000 

I ~ - I Base load 500,000 KW 
Oil 4,380,000,000 KWH 225,000,000 70,080,000 350,400,000 ! 700,800,000 11,401,600,000 co 

I I 
Conventional 1,500,000 KW I l Hydro 4,380,000,000KWH 1,350,0oo,ooo 

! l 



,g_ I 
CUi1scructio;1 dll<..l fuel <.:U~""ts of nyaroelec+...ric,nuclear,and :F~ qeneratinq facilities of c'lif-Ferent ca-oaciti2s::TTD ?~. R;;'"'l:'C__ 

1 
nuclear - . 0023¢ KlNh base oil :.. . 016¢ KJ,.;h · - · ( 

Baseload 
Nuclear 

Baseload 
lb:lear 

Baseload 
Oil 

r' 
!.I~ 

~j 
rl 
>l i-, 
~-! 

fl 

Conventional t l 
~- 'I 
H).ldro ;.• 

'·j 

'" Easeload ~~ 

NuClear ii 
~ 

Basel cad - ~j 
11 

Oil a 
Conventional 

~ H).ldro 

~ 
H BaseJoad u ~ear ii 
I! 
r< 

1 ,. 
Baseload ;j 

i.l Oil ,, 
H 

50 ,000 KW 
4,380,000,000KWH 

500,000 KW 
4,380,000,000KWH 

I 
5,000,000 KW I 
4,380,000,000KWH 

1,000,000 KW t 
8,760,000,00GKWH 

i 

1,000,000 KW I 
8,760,000,000KWHI 

5,000,000 KW 
8,760,000,000KWH 

I 
1,000,000 KW I 
8,760,000,000KWH 

1,000,000 KW 
8,760,000,000KWH 

0Jnventiona1 ~: 10,000,000 KW I ,, I 
Hydro ~l 8,760,000,000KWH! 

I 
H I 

45D,OOO,OOO 

225,000,000 

4,500.000,000 

900,000,000 

500,000,000 

4,500,000,000 

--

900,000,000 

500,000,000 

9,00C,JOO,OOO 

1 50,370,000 
I l 10,074,000 I 100,740,000 i 201,480,000 
I ! a 

I 1350,400,000 I f,401,6DO,OOO 
~ 70,080,000 700,800,00 
I-
0 

I 

I ! 
I I 

I 

I 
I 

! 

1100,740,000 
I I 20,148,000 I 201,480,000 402,960,000 
I \ a I 

I i ~ I i 2,s83,2oo,ooo 140,160,000 720,800,000 1,441,600,000 1-
! 1-
i 

I 

I 
i 

I 

- I i I 

I I 20,148,000 100,740,000 201,480,000 402,960,000 I 

~ 
i 

I I ! 11,441,600,000 )2,883,200,000 1-' 
140,160,000 720,800,000 "' 

I i 

I 
I ; I 

! i 

l I i I 

I I i 

( 
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. 016 + 10%1' Per year 

i Fuel O::lsts for Fuel Costs for ' Fuel Costs for 
Facility 1 1 year 5 years 10 years 

------~--~,~.~~~~~~~--~~----~~--~------------~------~--~---------------------7---
i•"l· 1,000 KW I 

.Fuel Costs for 
20 years 

Base load 
Nuclear t 8,760,000 KWH $ 

~I I 

Base load 
~li 
[ 1 000 KW 

Oil ~l 
, 

8,760,000 KWH 

_Conventional ~ 1,000 KW 

~ tl 8,760,000 KWH 

Base load t! 
[.J 5,000 KW 

Nuclear ~j 43,800,000 KWH 

Baselood fJ 5,-ooo m 
Oil li 43,800,000 KWH 

'i .. 
t' 
; 

~ional ii 5,000 KW 
~ 

,, 
43,800,000 KWH 1.[ 

(·l 

Base load ~J 10,000 KW 

l l:'b:::lear t,• 87,600,000 KWH 
~ 

OJ 

· ~ 10,000 KW 

I 
Base load 
Oil. ~~ 87,600,000 KWH 

Conventional ~ 10,000 KW 
Hydro ~ 87, 600, 000 KWH 

ll 
~ 50,000 KW Baselood 

Nuclear II 438,000,000 KWH 
" " " -p 5o,ooo m Base load 

Oil )I 438,000,000 KWH 
\i 

Conventional 1.! !:>O,OUU :KW' 

Hydro ~~438, 000,000 KWH 

900,000 

550,000 

900,000 

4,500,000 

2,750,000 

4,500,000 

9,000,000 

4,500,000 

9,000,000 

.. 

45,000,000 

22,500,000 

45,000,000 

20,148 130,962 550,040 4,180,304 

I ! 

I 140,160 911,040 
I 

3,826,368 29,080,396 
I 

I I I : 
I I I I I : 

I 

I I ' 

I I 
i i 

100,740 654,810 2,750,202 i 20,901,535 I I 
I 

I I 700,800 4,555,200 19,131,840 i 145,401,984 
I I 

' !. 

I I 
: I 

I ' I 
I ' I I I ' 

I ' 
I 

I 
I l 201,480 I 1,309,620 5,500,404 ! 41,803,070 I 

I 

I 
I : I 

! 
1,401,600 9,110,400 

I 
38,263,680 i 290,803,968 l I 

I I I 

I 
I 
I 
' I ! 

I 
I [ 

I 
1,007,400 ! 6,548,100 27,502,020 i 209,015,352 I : 

! I j ! I 

I 
I 

\1,454,019,840 7,008,000 45,552,000 I 191,318,400 
I 

I : i 
I 

I 
' I 

! I 
I 

( 



TABLE II 
Construction and fuel rosts of power generating facilities: 

20. 

1 ns> h:::rease Per Annum in Fuel Bates nuclear • 0023 + 10%1' Per year base oil - · 016 + 10%1' Per year 

Type of : :U:starred capa·c- i Const:cuctionl ',Fuel Costs for Fuel Costs for \ Fuel Costs for .Fuel ~._s for 
; · ~ty ' 10 ' 20 yea....rs 

Facility il Usable Capacity 1 Cost l year 5 years years 

Base load 
Nuclear 

I. I 
i•; \ l ti 50,000 EW '1 

!:! 438,000,000 KWH I$ 45,000,000 1,007,400 6,548,100 27,502,020 209,015,352 I e 
------~.~. --------~,--------~--------~~--------~--------~---------.,~ 

F) 50,000 EW " 
Baseload ~~ 438,000,000 KWH ,. 22,500,000 7,008,000 45,552,000 191,318,400 i 1,454,019,840 l "'": 
Oil (·jl-------l-------i-------...:_------f--------,.------- ~ 
-~~~tional 1.:'): 150,000 EW I I 
·~~~ ' 438,000,000 KWH I 135,000,000 I 

~~ -----,.;_: ------!.------1------..!...------i------_:.------
Baseload 
Nuclear 

Baseload 
Oil 

f.l 100,000 KW 
876,000,000 KWH 90,000,000 ~~ '~I --~----~--------~--------~--------~--------~---------~~CD· fl 100,000 KW ~ 

:: 876,000,000 KWH 45,000,000 14,016,000 91,104,000 382,636,800 i2,90S,039,680 

2,014,800 13,096,200 55,004,040 418,1)30, 704 

.. 
I I j ' ; 

. ' I : '.;1 
300,000 KW I 

l 
i i I "E::hventibnal : ' I i Hydro ~i 876,000,000 KWH 270,000,000 

I I l ., 
I i"l 

I 

Ease load i.:! 250,000 EW 1 I I '1 i 
f 1,045,076, 760 

I Nuclear ; ~ 2,190,000,000KWH 225,000,000 5,037,000 I 32,740,500 137,510,100 I ;:l I I I I 

I 
J I I Base load h 250,000 KW ,. 

1227,760,000 Oil .::·1 2,190,000,000KWH 125,000,000 35,040,000 956,592, 000 1 1 ,21o,099,2oo n I 

I 
Conventional ;J ·· r,lJUlr;oou--l'eW ! I Hydro h 2 ,190, 000, OOOKWH 900,000,000 i 

I 
!' 1 " l I !l 

H --

I 
l i Baseload 1: ~ 500,000 Kit!' ! i t-.'uclear ii I ;: 4,380,000,000KWH 450,000,000 10,074,000 65,481,000 275,020,200 ! 2,090,153,520 

(I 

I I . " i 

11,913,184,000 

> Base load :l 

i 
t i; 500,000 KW I Oil 1 

114,540,198,400 
,, 4,380,000,000KWH 225,000,000 70,080,000 i 455,520,000 ll 

Conventional '·' 1,500,000 KW ! ; 

Hydro I 4,380,000,000KWH 1,350,000,000 \ 

c 



TABLE II 21. 
Construction and fuel costs of power generating facilities: 

1 ng, L"'.~ease Per Annum in Fuel Rates nuclear • 0023 + 10%1'· Per year base oil - · 016 + 10%1" Per year 
Type of i rnstailea Capa- I I 

i: ity I Construction i Fuel Costs for Fuel Costs for ' Fuel Costs for ,Fuel Costs for 

Facility :j~u:sab~l~e~Ca~pa~c~i~ty~J~--~Co::st:_ ______ ~--~l~~;ear:: ______ ~--5~y~ears--------~--l-O~y~ear---s-------2-0_years __________ __ 
-------~. I 

Base load 
Nuclear 

I'; 500,000 KW I : 
i:i 4,380,000,000KWH $ 450,000,000 10,074,000 65,481,000 272,020,200 12,090,153,520 l ~ 

----------~;·! I II ~ 
I'! I ·~ 

Baseload ! i 500' 000 KW I I f-' 

Oil ; I' 4,380, 000 ,OOOl'OOJ:[ 225' 000,000 70,080' 000 455,520,000 1' 913,184' 000 14,520,198,400 

--------~~----------~------------~----~----~------------,--------------------------1 
Conventional ~l 2,500,000 KW I 1 

-Hydro :j 4,38o,ooo,ooo:KY1HI2,25o,ooo,ooo 1 . 

----------:~: ------------~~------------~------------~------------~-------------------------~----1 
[i 500,000 KW i Base load 

Nuclear 

Base load 
Oil 

' 
I 
I 

I 

: 

4,380,000,000KWH 

500,000 KW 
4,380,000,000KWH 

450,000,000 I 10,074,000 

225,000,000 I 70,080,000 

I 65,481,000 ' i 272,020,200 
' 

2,090,153,520 I 
I 

1455,520,000 

I 
: 

I 1,913,184,000 !14' 540 '19B '400 
I 

( 
I I 

I I I ., 
I 

' I 5,000,000 KW ~ I ' 
Conventional ; 

:~ 
Hydro 

Base load 
Nuclear 

·I 

' ., 

.. 1 

: 
·I 
I 

1 

4,380,000,000KWH ,500,000,000 

1,000,000 KW 
8,760,000,000KWH 900,000,000 

I 
I 
I I 

I I 

1130,962,000 

I I 
I I 

I 
' i 20,148,000 550,040,400 ' 4,180,307,040 
I 

-I : ;: 1,000,000 KW 

I i~ 8,760,000,000 KWE 500,000,000 140,160,000 911,040,000 3,826,368,000 ~9,080,396,800 ~ 
:I 5,000,000 KW 1 I n ! I 

8,760,000,000KWH ~,500,000,000 I 

' 

~~ 

-~-·i_~_:o_~_t_i-ona __ l_;;~------------j_--~~-------+--------------~------------+--------------7--------------~ ~ I 
;: 1,000,000 KW I I l ~ i Base load 

1-.'uclear ;; 8 '760, OOO,OOORWH 900,000,000 20,148,000 1130 I 962,000 550' 040,400 ' 4 '180' 307 '040 I 0 

----.,_..;; I~ 
- :; 1,000,000 KW \ ! ~ Base load 

Oil i: 8,760,000,000 KWH 500,000,000 140,160,000 911,040,000 3,826,368,000 29,080,396,800 l 
;_I;_! --~--+----+-----i----___;.1 ___ 1 

-eo=-n-v-e-nt,..wna-=-· --:"1-, · 
Hydro 'l, 10,000,000 KW / 

8,760,000,000KWH 9,000,000,000 , 

( 
' 
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TABLE III 22. 

Levelized FUel Rates 
Type of :! Installed capa-

i· city 
Facility ij Usable capacitv 

Construction and fuel costs of po<Ner gene...'"C.ting facilities 
• 006¢ ~'lf:i - nuclear _ • 031¢ Kr'lH - base oil 

I 
Construction 'j Fuel Costs for ! Fuel Costs for 1 Fuel Costs for 

Cost . 1 year i 5 years 1 10 years 
i : 
H ' 

. 
~1 I I I I Base load 1,000 KW 

I 
I 

I I I l a Nuclear 
~~ 8,760,000 KWH $ 900,000 52,560 262,800 525 ,600 ! 1,051,220 

I EQ 
F] 

I 
l 

I I Base load 1,000 KW 
I I :;:. 

fl I I Oil H 8,760,000 KWH 550,000 289,080 l 1,450,000 2,900,000 I 5,lso,ooJ 

ConvP..ntional n 1,000 KW 

I 
i I 

~~0 ~~ 8,760,000 KWH 900,000 
I 

I . !l I 1-l il 5,000 KW 
I I I 

Base load 

I 
I I· I 

~.JC1ear d 43,800,000 KWH 4,500,000 262,800 1,314,000 2,628,000 I 5~r250,JOO 
~ I 

Baselo=d. II 5,000 KW 

I I ~ I ·' 
Oil n 43,800 KWH 2,750,000 1,445,400 7,227,000 14,454,000 28,900,000 :;:; 

I 
. ' 

I i I 

Con"\r~ntional ; l 5, 000 KW 

I 
I 

I ~tiro ~~ 43,800,000 Kl"lli 4,500,000 I I r, I 

Baseload f' .lO, 000 KW 

I I -;-1 Nuclear ,~ 87,600,000 KWH 9,000,000 525,600 2,628,000 5,256,000 10 ,5l2,000 

.1 I 

Base1oad r 1o,ooo KW I i I 
I 

I I I~ 
I 

Oil !· 87, 600,000 KWH 4,500,000 2,890,800 14,454,000 I 28,908,000 57,315 ,2{}0 
' " 

• I 
Conventional ll I 

I 
H}'l:iro i110,000 KW I I i ;3 87 ,6JU,QJO KWH 9,000,000 I I fl I 

II 
. -

I I 
Ba..seload '! 

I 
Nuclear L 50,000 KW 

11438,000,000 KWH 45,000,000 2,628,000 13,140,000 26,280,000 52,56-0,000 9 A. 

Base load ·1f5o,ooo KW 
t 

~ 
t1 438,000,000 KWH 22,500,000 ' 14,454,000 72,270,000 144,540,000 2:89,C80,000 0 

Oil 
i' I .I 

Conventional. ~j 50,000 KW I I 
I 

H-~'d....-o H 438,0oo;ooo KWH 45,000,000 I I I j I 



Levelize:l Fuel Rates 
Type of r:-Insta11e1 Capa-

i· city 
Facility d Usable Capacity 

" 

~l Baseload 50,000 KW 
Nuclear I 

~~ 
438,000,000 KWH $ 

fl Base load 50,000 KW 
Oil 438,000,000 KWH 

=tinml tl 150,000 RW 
438,000,000 KW:'i 

l! Baseload L 100,000 KW 
Nuclear 

~I 876,000,000 KWH 

Baseload u 100,000 KW 
Oil " 876,000,000 KWH [1 

. :; 
~v~ntlonal ; .. 300,000 KW 
Hydro ~ l 876,000,000 KWH 

r~ 
Easeload 

t~ 
250,000 KW 

NuClear 
,j 

2,190,000,000 KWF 
.·1 

Base load · ~l 250,000 KW 
Oil ~~ 2,190,000,000 ~ 

Conventional i] 1,000,000 KW 
Hydro ft 2,190,000,000 KWE ,, 

~l 
11 

!I Base load tl Nuclear 500,000 RW 
l! 4,380,000,000 :KWE 
' 

Base load 
. u 500,000 KW 

Oil p 4,380,000,000 KWF 
t' .! 

Conventional l: 
1,5oo,ooo Nv ll I Hydro q 4,380,000,000 

TABIE III 
Construction and fuel costs of power generating facilities 

.006¢ KWH - nuclear .033¢ E<IH - base oil 

Construction \Fuel Costs for . \ Fuel Costs far l Fuel Costs for 
Cost 1 1 year i 5 years I 10 yea..~ 

I I 
I 45,000,000 2,628,000 13,140,000 I 26,280,000 

I 

I I 
22,500,000 I 14,454,00 72,270,000 144,540 000 

I 
135,000,000 I 

l 
I 

I 90,000,000 5,256,000 26,280,000 52,560,000 

45,000,000 28,908,000 144,540,000 289,080,000 

270,000,000 I 
I 225,000,000 13,140,000 

I 
65,700,000 131,400,000 

I 

I l I 125,000,000 72,270,000 361,350,000 I 722,700,000 

900,000,000 I 
I 

-- .. 
I 

450,000,000 26,280,000 131,400,000 262,800,000 

225,000,000 ! 144,540,000 I 722,700,000 1,445,400,000 
! 

I 1,350,000,000 
! 

23 . 

I 

\Fuel Costs for 

1 
20 years 

I 
52,560,000 

2_8_9 . OR() . 000 

i 
I 
! 
I 

I 105,120,000 

I 
I 

578,160,000 

I 

I 
I 
I 262,800,000 
I 
I 

I 

I 
1,445,400,00 

\ 

525,600,000 

I 
2.890,800,000 

I 
! 

( 

L 
i l 

g 
ES 
!:'l I 

I 

IJ 
! ' 
i 

I~ 
I 
I 
I 
~~ 
~~ 

t:" I b I 

l 
\ 

I 

18 
'~ ! . 
,~ 

I 



I..evelized Fuel Rates 
Type of 11 ::rnstalled Caps.-

1 1
·, city 

Facility ,j Usable Capacity 

Baseload hl 5oo,ooo roi 

TAmE III 
Construction and fuel =ts of ~ generating facilities 

• 006¢ :KWH
1 
- nuclear . 033¢

1 

:KWH - base oil 

Construction !Fuel Costs for Fuel Costs for Fuel Costs for 
Cost 1 year I 5 years 10 years 

24 

jFuel Costs for 
1 2o years J 

Nuclear ~ 4,380,000,000 lWi $ 450,000,000 26,280,000 131,400,000 262,800,000 525,600,000 

---------~~~---------+----------4-----------~---------+----------~----------
Baseload 500,000 RW 
Oil 4,380,000,000 KWH 225,000,000 

.Conventional ~ 2, 500, 000 RW 
Hydro ,,4,380,000,000 KWH 2,250,000,000 

~"' Baseload ;J 500,000 I':W 
Nuclear d 4,380,000,000 KWH 450,000,000 

Baseload ~1 500,000 RW 
Oil h 4,380,000,000 KWH 225,000,000 

~~tJ.onal fj 5, 000,000 RW 
Hydro u 4,380,000,000 .KWH 4,500,000,000 

Easeload ~ 
Nuclear ~~l 1, ooo, ooo m 

144,540,000 722,700,000 1,445,400,000 

26,280,000 131,400,000 262,800,000 

144,540,000 722,700,000 1,445,400,000 

2,890,800,000 

2,890,800,000 

H 

i 

~~ 
~ I 
EQ I 
c., 

.' 8, 760,000,000 KB!i 900,000,000 52,560,000 262,800,000 525,600,000 1,051,200,000 

----------~~---------~--------4-----------+---------~--------~--------------~a r · i· 1,000,000 RW gQ Base load 
Oil 8,760;000,000 KWH 500,000,000 289,080,000 1,445,400,000 2,890,800,000 5,781,600,000 

:-: 
--------~---~~~---------------4---~---------+---..... ------------~--------------+------------------~----------..... ~ Conventional ~1 

Hydro ~: 5, 000, 000 KW 
i 8,760,000,000 KWH . 4,500,000,000 

----------~'J'-------------~--~~-------+--------------~------------+--------------+---------------~-1 - u .. 1,000,000 RW I. --.. Base load 
Nuclear n 8,76o,ooo,ooo KWH 90o,ooo,ooo 52,560,000 262,800,000 525,600,000 1,051,200,000 ~ 
----------~~lL-------------~-------------+--------------~------------~-------------+-------------1 ~ . [j 1,000,000 RW gQ Base load 
Oil ~~8,760,000,000 KWH 500,000,000 289,080,000 1,445,400,000 2,890,800,000 5,781,600,000 

~---~~~!~~'-----------------+-------------+------------+-----------~----------~r------------1 
Conventional t.; 1o,ooo,ooo J~:W l l I 
Hydro il 8, 760,000,000KWH 9,000,000,000 

1 

( 
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1. Interpretation of the Data 

a) Models 1-12 

Models 1-12 assume that the only differences 

in cost among various types of power production 

facilities (nuclear, oil, and hydro) concern con

struction and fuel costs. The schedule in the models 

assumes that labor, maintenance, capital, land, and 

tax costs are the same for alJ types of facilities. 

In addition the models assume that present fuel 

costs remain unchanged for 20 years. Nuclear fuel 

is computed to be $.0023 per KWH and oil fuel is 

computed to be $.016 per KWH. 

Models 1-4 assume that nuclear, oil, and hydro

plants produce the same output with the same install

ed capacity. These models are unrealistic in one 

respect because a nuclear facility would not be con

structed to produce such limited amounts of electricity. 

In each model (1-4), hydroelectric power is substan

tially less costly than nuclear or oil plants, 

particularly over a 10 or 20 year period. 

Models 5-12 assume that hydroelectric power 

production facilities fail to produce the same amount 

of output as nuclear and oil power production facili

ties with the same installed capacity. In each model 

(5-12), hydroelectric power production is less costly 

than oil plants in terms of total construction and 

fuel costs over a 20 year period. Nuclear facilities 

are 50-75 percent less costly than hydroelectric 
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power facilities in terms of total construction and 

fuel costs over a 20 year period. 

Models 1-12 indicate, thorefore, that hydro

electric power is more feasibJ.e economically than 

nuclear or oil plants in the production of limited 

quantities of electricity in cases in which hydro

electric power production is equivalent to that of 

nuclear and ~il facilities with the same installed 

capacity. 

In situations in which large volumes of energy 

are produced and the installed capacity of hydroelec

tric power facilities exceeds that of oil or nuclear 

facilities by 200 percent or more to produce the 

same output, hydroelectric power is more feasible 

economically than oil plants but less feasible than 

nuclear plants. 

b) Models 13-24 

Models 13-24 assume that the only differences 

in cost among the various types of power production 

facilities (nuclear, oil, and hydro) are differences 

in construction and fuel costs. The schedule 1n 

these models assumes that all other costs are equal. 

In addition, each model assumes that the present 

cost of nuclear fuel and petroleum increases at a 

rate of 10 percent per year based on $.0023 per KWH 

for nuclear fuel and $.016 per KWH for petroleum. 
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The Bureau of Labor Statistics in the U.S. De

partment of Labor shows that the Consumer Price In

dex increased at an unadjusted rate of 12.2 percent 

and at a seasonally adjusted rate of 11 percent in 1974. 

The rate of increase in 1975 was 12 percent unadjusted. 

A 10 percent per annum increase in fuel costs therefore, 

may be a conservative projection under present inflation rates. 

In Models 13-16, hydro~lectric power production 

is assumed to be equivalent to that of nuclear and 

petroleum facilities with the same installed capac

ity as hydro facilities. In these models hydroelec

tric power facilities are 75-2900 percent less cost

ly than the other facilities in the models in terms 

of construction and fuel costs. The major factor in 

these models is the fuel variable which accounts for 

the entire cost difference for each type of facility. 

Models 17-24 assume that the installed capacity 

of the hydroelectric facilities exceeds that of the 

nuclear and oil facilities by 300-1,000 percent and 

produces the same output as the nuclear and oil fa

cilities. Despite the construction costs of the hydro

electric plant facilities that exceed the construc

tion costs of the other types of facilities by as 

much as 1,000 percent, the fuel costs over a 20 year 

period associated with the nuclear and petroleum 

facilities make the total construction and fuel costs 

of these facilities far greater than those of the 

hydroelectric plant facilities. 
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In Models 17-24, nuclear plant faciliti~s are 

less costly than the hydroelectric power plants in 

the first 10 years of operation. In the first five 

years of operation, the petrolnum plant facilities 

are less costly than the hydroelectric plants in 

terms of total construction and fuel costs. 

Models 13-24 indicate therefore, that long run 

fuel costs make the nuclear and oil plants in these 

models more costly than the hydroelectric plants. 

In cases in which hydroelectric facilities exceed 

the installed capacity of nuclear and petroleum 

facilities by 500 percent or more and produce the 

same output as the nuclear and oil plants, the hydro

electric facilities are economically more feasible 

than the oil plants after 5 years of operation and 

less costly than nuclear plants after 20 years of 

operation. 

c) Models A-L 

Models A-L also assume that the only cost dif

ferences between the various types of power produc

tion facilities (nuclear, oil, and hydro) are con

struction and fuel costs. Each model assumes that 

the fuel costs can be levelized over a 20 year period. 

The fuel costs were derived from a study. constucted 

by Nepool (New England Power Pool) which projected 

nuclear fuel costs at a levelized rate of $.006¢ 

per KWH and petroleum costs at a levelized rate of 

$.033¢ per KWH between the years 1983 and 1998. 

The models in Table III therefore, assume that the 



levelized costs projected by Nepool for a 15 year 

period can be extended for an additional 5 years. 

Models A-D assume that hydroelectric plant 

installed capacity and output are the same as nuc-

lear and petroleum facilities. Since there are no fuel 

costs for hydroelectric p·r.oduction, nuclear and 

petroleum plants are most costly in total construe-

tion and fuel costs in these models for each of 

the 20 years than hydroelectric facilities. 

Models E-L assume that hydroelectric installed 

capacity must be at least 3 times to 10 times great-

er than petroleum or nuclear facilities in order to 

produce the same output. The models indicate that 

hydroelectric facilities and production are less 

costly than petroleum power plant facilities and 

production after 10 years of operation in cases in 

which the installed capacity of the hydroplants ex-

ceeds that of the petroleum facilities by 300 percent. 

After 20 years of operation, hydrofacilities that 

exceed the installed capacity of petroleum electric 

power generating plants by 500 percent are less 

costly in construction and production costs than 

the oil fired plants. Hydroelectric power generat-

ing plants with an installed capacity that exceeds 

that of petroleum power generating plants by 1000 

percent are more costly in terms of construction 

and fuel costs than fossil plants. 

i 
- --1 

I 
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In Models E-L, in which hydroelectric generating 

plants exceed the installed capacity of nuclear plants, 

by 300 percent to 1000 percent after 20 years of opera

tion, are 300 percent less costly in terms of construc

tion and fuel costs than the hydroelectric generating 

facilities. 
\ 

The major difference between Table 2 and Table 3 

is that the annual average rate increase of fuel in 

Table 2 is 10 percent over a 20 year period compared 

to an annual rate of increase of less than 1 percent 

in Table 3. The levelized rate of increase in the 

cost of fuel is 60 percent in Table 3 compared to 

the levelized rate of 900 percent in Table 2. 

Correlation of the Data 

Tables I, II, and III indicate that, given the 

assumptions in the three tables, hydroelectric power 

production is economically more feasible than nuc

lear and fossil fuel power generation for limited 

electric power production, and hydroelectric generat

ing facilities are, for the most part, economically 

more feasible than fossil fuel plants for the pro

duction of large quantities of electrical energy 

over the long run. If the rate of fuel costs in-

crease is 10 percent or at a levelized rate of 900 

percent for the next 20 years, hydroelectric power 

generating facilities would be more feasible over 

the long run than the other alternatives in the 

models. If the rate of fuel cost increases is l 

percent per year or at a levelized rate of 60 per-



cent over a 20 year period, nuclear power generating 

facilities and production would be economically more 

feasible than that of hydroelectric power facilities. 

The data in the models must be analyzed with a 

number of other variables before any precise conclu~ 

sions can be drawn. 'l'he models, for example, do 

not include land, labor, capital cost, and interest 

costs and other variables that will have a signifi

cant impact upon the data in these models. 

One variable that is especially significant, 

but is not included in the models is the topography 

of the State and the physical .features of Maine's 

river valley systems. According to the Water Re

sources Division of the United Sta•te,s: Geological 

Survey and the Bureau of Civil Emergency Prepared

ness, Maine does not possess the river systems 

capable of producing run-of-thr-river baseload power 

in large volumes as river systems in a number of 

states in the West are capable of producing. As a 

result, hydroelectric generation of power for base

load power may be more feasible than nuclear and 

fossil fuel generation of power in states which have 

the topography for such production, but the opportun

ities may be more limited for such production in 

the East. In Maine, the upper Penobscot River, be

low Repogenus Dam, may afford the opportunity for 

baseload power production from hydroelectric dams 

because of the large up-stream storage system. 
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C. Hydroelectric Power Production Potential - Great Northern 

Paper Company 

The Great Northern Paper Company is the second largest 

consumer of oil in the State and the largest industrial user 

of energy in Maine. The firm produces roughly 1,300,000,000 

KWH of energy of which 50 percent is derived from hydroelec

tric power. In order to produce the electrical power that the 

firm requires, Great Northern consumes approximately 2,250,000 

barrels of oil per year, most of which originates in the Mid

dle East. 

As a result of the Energy crisis and rising prices of oil, 

the Great Northern Paper Company has been studying the feasi

bility of hydroelectric power production as an alternative to 

imported oil for the generation of power. In early l973,Great 

Northern was able to purchase bunker C oil for $3-$~ per bar

rel. Today, bunker C oil costs the firm $11.00 a barrel . The 

300 percent increase in the price of oil has made hydroelectric 

power more attractive to the firm. 

Unlike the major utilities in Maine and most other firms 

in the State, Great Northern occupies an enviable position in 

regard to hydroelectric power potential. "From the crest of 

Ripogenus Dam to below Weldon Dam, the river drops 746 feet. A 

total of 439 feet of this drop has been developed. Most of the 

undeveloped head lies between McKay Station and the Pemadum

cook Chain of lakes." The firm's water storage system contains 

57 billion cubic feet of water which may exceed that of Central 

Maine Power. 

Presently the firm has delineated 5 undeveloped sites that 
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could generate a total of 667,200,000 KWH of baseload electric

ity. It is not possible, however, to develop each site. In 

regard to the Holbrook, Ambejackmockamus, and Sourdnahunk qam 

sites, only one site can be developed. If Sourdnahunk is con-

structed, the other two sites will be flooded. If Ambejack-

mockamus is constructed,Holbrook would not be usable and Sourd

nahunk would not produce much power. 

The Seboomook dam site is located 40 miles from the near

est transmission line. The cost of constructing the transmis

sion lines and the generating facilities has made the site 

economically unattractive at the present time. 

It is estimated that the development of the Ambejackmockamus 

dam site would produce 181,000,000 KWH of baseload electricity or 

an additional 14 percent of hydroelectric power. It would reduce 

the consumption of bunker C oil by 428,000 barrels per year. 

In the long run, Ambejackmockamus would be economically 

feasible compared to present prices for bunker -c-~ oil. If the 

price of bunker C oil remained fixed at $ll_a barrel for 20 

years, it would cost $94,160,000 for the fuel that the Ambejack

mockamus dam would replace. The fuel costs would be roughly 

twice the cost of constructing the dam. If the price of fuel 

rose 10 percent per year, oil costs equivalent to Ambejackmock

amus power production for a 20 year period would be $209,548,800 

or 450 percent greater than the cost of constructing the dam. 

Great Northern's Seboomook dam site has no generation 

f~cilities. If a power plant was buil~ at the dam site it 

could increase the firm's hydroelectric power production by 

5 percent. The Seboomook and Ambejackmockamus dam 
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sites have the potential of increasing present hydroelectric 

power production of Great Northern by 20 percent. 

In order to encourage industry to develop hydroelectric 

power facilities as a means of reducing demand for foreign oil, 

Great Northern and a number of other firms have suggested that 

the federal government devise some tax incentives. These firms 

suggest,for one example, that rapid amortization of hydroelec-

tric power development costs over a 5 year period could signi-

ficantly stimulate industrial development of hydroelectric sites. 

Great Northern Officials point out that amortization of costs as 

they are incurred as contrasted with amortization of costs after 

completion of the project could be an even more significant in-

centive. 

Firms interested in developing hydroelectric power point 

out that construction costs are extremely great which create very 

high capital costs. As a means of reducing these investment costs, 

tax free bonds could be issued. One alternative is for the federal 

government to issue tax free bonds which arP the moral obligation 

of the federal government or which are full faith and credit bonds 

of the federal government. A second alternative is for the State 

to issue tax free moral obligation bonds, the proceeds of which 

could be made available to a firm for the development of hydro-

electric power. The bonds would not pledge the credit of the State 

but the interest rates would be lower than industrial bonds or in-

dustrial loans. The exemption of the bonds from federal and State 

taxation would increase the saleability of the bonds. 

Despite the feasibility of hydroelectric power, the 

costs of development on the scale that Great Northern can 

utilize are extremely great. Financial incentives could 

reduce some of the obstacles to development of hydroelectric 

oower. 
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D. Potential use of newlx__~1eve!£Eed or restored hydroelec

tri~~ower facilities 

Professor William D. Shipman, professor of economics at 

Bowdoin College and author of a 1974 report of dams in Maine 

compiled for the Federal Power Commission, points out that 

there are roughly 800 dams in Maine without power producing 

facilities and 30-40 retired facilities. David Hilton of the 

Division of Community Services suggests that there may be as 

many as 1000-2000 dams in Maine. Man~ of these dams are in 

disrepair. 

According to Professor Shipman and Mr. Hilton, there are 

a number of potential opportunities for which some of these 

dams could be developed. Reactivation or rehabilitation of 

retired dams could be undertaken by municipalities and business 

firms as a means of reducing electric power costs. In some 

cases, the initial investment cost could be substantial. 

Municipalities could use hydropower to light city streets 

and/or public buildings. The city of Lewiston uses hydroelec

tric power for street lighting and waterpumping. A small 

hydroelectric power facility of 200 KW could supply power to 

1000 street lights (150-175 watts per lamp) which a town with 

a population of 20,000-25,000 would possess. 

Hydroelectric power or direct mechanical energy is also 

available to firms located near retired dam sites. Some busi

nesses may not be able to utilize the limited capacities of 

the old power plants, but many small businesses could use the 

power. 

According to the Shipman report, municipalities and busi-



-36-

ness firms may be impeded from purchasing or acquiring hydro

electric power facilities because the statutes are unclear in 

regard to P.U.C. approval of such acquisitions. Mr. Horace 

Libby, general counsel for the Public Utilities Commission, 

agrees with Professor Shipman's observation. According to 

Mr.Libby, a municipality or business firm which purchases or 

acquires a dam site from a person or a firm that is not a 

utility for the sole purpose of providing power to the town 

or firm, does not need P.U.C. approval. A municipality or 

firm that acquires a dam and sells any portion of the power 

produced, however, does need P.U.C. approval. Furthermore, 

any municipality or business firm that purchases a dam site 

from a utility which is deemed by the P.U.C. to be "useful" 

to the utility does need P.U.C. approval for the acquisition. 

The statutes could be significantly clarified. 

Another problem that may confront the municipalities and 

business firms which acquire dam sites concerns two Acts en

acted by the State Legislature in 1973 and 1975. The 1973 

Act is permissive and encourages interested persons to assume 

ownership of abandoned dams and to maintain and operate the 

dams. The 1975 Act, however, requires the owners of dams to 

register the dams with the Soil and Water Conservation Com

mission which can establish water levels. In addition, the 

1975 Act allows littoral proprietors to petition the Soil and 

Water Conservation Commission (SWCC) to alter water levels. 

As a result, a municipality or business firm could be adverse

ly affected by a decision made by the SWCC. 
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CONCLUSION 

Hydroelectric power in Maine is an economically feasible source 

of energy in the long run for industry and municipalities which have 

access to hydroelectric power facilities and resources capable of 

fulfilling their needs. Firms like The Great Northern Paper Company 

could utilize hydroelectric power to substantially reduce the pres-

ent demand for oil. Smaller firms than Great Northern and some 

types of municipalities could utilize hydroelectric power for limit

ed purposes such as lighting, etc. Financial incentives such as 

tax exemptions or tax deductions could further encourage the develop

ment of hydroelectric powei in the State. 

Hydroelectric power for baseload production of the utilities 

1n Maine may not be feasible for one very important reason which 

concerns the State's topography and water power resources. The 

volume of water and the elevation of the dam sites, for the most 

part, may not be adequate for the production of a significant amount 

of baseload power. There are some sites, particularly on the Pen

obscot River in the vicinity of the Great Northern Paper Company 

that could be developed to produce baseload power, but the number 

of similar sites throughout the State is very small. 

If the maximum potential of hydroelectric power production 

could be developed in Maine as described in the 1974 F.P.C Report, 

the 60 percent increase in electrical power generated by the hydro

electric power facilities would be less.than half of the 125 per

cent increase in electric power output that occurred between 1965 

and 1973 in Maine. Assuming that electric power demand increased 

at an annual rate of 6 percent in Maine, that the demand had to be 

met by hydroelectric power facilities and that the power produced 
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at the sites in the F.P.C report is baseload power there would be 

sufficient power for a 10 year supply. 

Under the most ideal conditions for hydroelectric power pro-

duction, hydroelectric power is not a lon9 run solution to the 

energy needs of the State as a whole but it is a practical alter

native to some users such as business firms and municipalities. 

As the price of petroleum increases hydroelectric power may become 

more arid more feasible for such firms and municipalities. 
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TABLE 4 ·!INDIVIDUAL CONVFNTIONAL DEVELOPED AND UNDEVELOPED 
HYDROELECTRIC PLANTS AND SITES- JANUARY 1, 1972 

By Geogrophic Divisions and States 

DEVELOPED UNDEVELOPfD 

DIVISION N<D STATE OWNER RIVER ~tt~~DiV 
AVERAGE INSTALLED AVERAGE 

PLN< T 00 SITE N<NUAL CAPACITY l/ N<NUAL 

Kll GENERATION KYI G~~R:~ON I,OOOKWH 
--~ ----· 

NEW ENGLAND 
l!fl!alrw 

•0~ IOOV HA tNf Punt 1 c .rnv I! r (() AROO\ TOOK ~00 ,,ooo lOO l,ooo 

CA$Tl I Hill AJ\00\ TOOK 10 ,ooo to.ooo 
>SOVA PAN HAINf. fJIJI\1 I( '-OIV 1 cr ru SOUA i'AN ~TRFAM 1 ,IJOO 700 
FISH RIVER fALLS r1 ~H 7,,no J2 .ooo 

Ll NCOL N ~CHOOL couPe; or FNGINHR~ 51 JOHN ro,ooo 260 ,ooo 

DICKFV rORP'l or fNGINF:"ER~ ST JOHN 7•0,000 no,ooo 

MILL TOWN (j£nnr,J t.-PA.C tF rc cnrlP ST CROIX 'hOJb 2)' 2''j0 "''00 n,ooo 

WOODLAND uEORf,II>·PACIF!C CORP s 1 CROIX q,ooo ~o, ono 
GRA'iO F .t.LI !l (lfnR(dA-PAC1FtC CnRP ~ l CROIX 'h652 1\0 ,ooo 
Ell !.IWOR TH OA%0R HYDRO [lfCIRIC co UNION lh'900 ltd 55 

OAHGOR OANGOR CITY UTILITI£5 OIV PFN08!1COT TOO lo700 

>vEAZIE OAUGOR HYDI10 ELECTRIC co PfNO~.~CoT (}.400 b~ ,ooo 
BASIN MillS PENOn sCoT IZ ,ono 9] .ooo 
ono•m ~~ BA~GOR HYDRO £l [C 1 RIC co ST ILUIATER z.nz t a ,ooo z.~u- IBoOOO• 

STILLWATFR BANGOR HYDRO ELEC Til IC co STILLWATER 1 til '50 llt'}00 

>(.IlEAl WORK.f.. 0 I AMnND INTER CORP P[~Qfl'iCOT 5 •9'' 2q,64\P) 

•• ll FORD AAJ..lGnn HYOilQ [l [f TR 1 C co PENOBSCOT 6t400 1}2 ,ooo 
BANGOR OIVERSIOH PENOBSCOT 40,000 2Ho000 

SUN~HAlE RI>PIDS PENOBSCOT ~~.ooo ~hOOO 

HOWLAND OANGOR HYDRO EL[C !RIC co PISCATAQUIS 1,1n5 11 tOOO 

DONN l f BROOK PISCATAOUIS zo,ooo H,ooo 

GREENVILLE. GR,ENV ILL E MANUF CO WILS~N ~TREAM Hb ltOOO 
>STANFORD BANGOR HYORO ELECTRIC co PENOBSCOT '11800 :>,.llt900 

WINN PENOBSCOT IZoOOO 89.000 

STRATTON RIPS MATTAWA~KEAG ]0 .ooo 160oOOO 

,"ATTACEUN~ (,RFAT NORTH£RN PAPER rO PFNODSCOT l9t200 ll4t000 
MEDWAY OMIGOR HYDRO ELF( TAlC CO W BR PENOHSCOT 3t"-40 ]4. ooo 100 

>FAST MILL P~nCI<ET G~FAT NORTW[~N PAPFR ro W OR PEHOeSCOT 1t ]74 46.300 

>DOLBY GRfAT NOATH[Rt..~ PAPER en W OR PENOOSCOT 14 t\00 94,'}00 

,."ilLLit~no:.£r GRFAT NORTHERN PAPER (0 W OR PENOBSCOT ]l,,oo \87o000 

>NO~TH TWIN URFA.T NORTHERN PAPFR co w RR PENOBSCOT fh200 -'ltOOO 

OFB5C(lNE"(' w on PE~OBSCOT lhOOO 69>000 

~OUADNAHUNV W AR PE~OBSCOT l4 ,ooo 109o000 

THf. AnCH[S w BR PfNOA~COT u,,oo V4t000 
H~ I PoGLIW!J GRFAT NO~Tf/ERN PAPER (0 w 8R PE~OA~COT n,,o I 00 tOOO 

MEADOW {)~001< E 8R PEN005COT 12 ,ooo 46oOOO 

GRANO rALLS SEOOOIS STREAM 6,000 20t000 

GflA.NO PITCH W(05TER OROOK !S,OOO u.ooo 

CAMDEN SEI>BRIGHT CORPORATIO~ MEGUNT I COOK 2H 400 
DAMARI,COTTA OAMARI~CnTTA ~A.NU~ CO DAMARISCOTTA LAK 400 1•'500 

COP SF COOK ~ARREN ~ D CO COOAO~SH POND ]00 900 

AUGUSTA ~TATLER T T ~~UE (OQP KfNNfOEC H5 2t500 

•EDWARD' OIVI510N [CON DEV CORP nF 4.IJGVr..TA KENNEBEC ] ,I}QO IQtOOO 

,.W~ION (jA.S CENTRAL ~AINE POWER Cn M[S~ALONS< fE STR ,,,oo lt<JOO 

>AUTOMA 1 IC CPHRAL t.IAtNE POW£il Cn MF.S~ALONSKEE STR BOO Zt820 

>RICE RIPS CENTRAL ~A I NE POWER en ME~SALONC.rEE STR lti'IOO !I' l '.SIJ 
loOAkUUlO CE:tHRAL P..'A I NE POWER en M[S,ALO~S<EE STR 2tft00 lh'JOO 

,.FORT HALIFAX CP.lTRAL ,_.A 1 NE POWER Cn 5F.OA S T I COOK lt500 #nAOA 

BURNHA~ LAWRE~CE KrDDv SEBAHICOOK It0 50 
WATERVILLE ~IL5TAR ~ANUF CORP KENNEOEC 000 

>LOCKWOOD :<tLSTAR ~FG CnRP kE,.N£0EC 4•800 ]I} vOOO 

JoW1N~LOW ~COTT PAPEI.l Cn KENNEBEC h1)0 lt. tlOO 

l'>5HAW,..UT CFNTRAL ~AINE POWER en KENNEBEC ,.,61}0 4)' 200 

>WeSTON CPHRAL ,..AlliE POWER Cn KfN .. EBEC l2t000 Olo 212 
NORR IOGEWO(~ HAO I 'ON CL ECTo I C wORKS SANOY 450 ltlOO 

~AO!SO'l KENNER[( o,ooo ".ooo 
J>A8[fMK I <rNNEOEC R PULP AND PAP[A KENNEBEC 3t6!10 4lH000 

•ANSON Kf 1JNEDEC A PULP AND PAPER KENNEBEC b .ooo 39 t\60 

NORTH ANSON KENNEOEC 1o.ono 54t000 

>WILLIAMS CE~TRAL MAINE POWER en KENNEBEC \ ltOOO 91.?01 

,.WVMM~ CENTRAL ~AINE POWER en KENNEBEC 1 z .ooo 121tl'2 
TH£f<AKS KENNEBEC 49 .ooo IHtOOO 
PIERCI POND OIVR KENNfBEC l&o,ono lOOtOOO 
EUSTI' QANuELEY PCWEU CO DEAD 250 
COLD • fRFAM KENNEBEC 90,000 Z60t000 

>HA.RR I' CE•ITQ.AL ~A I NE POW£ A Cn KENNEBEC 11} tOOO Ull~dl6 
~005£••rAO I AI([ KEH>IEOEC LOG oOIVTNO [TAL KEUNFOfC 24 .ono 67,000 

BRUNS' I CK A.NDROc;CoC,GIN 2) .ooo 05,000 
)8RUN5P ltK ~I CF'NTRAL I-lAlN£ POWER en ANOROSCOuG IN 1t41l to Q'.S20 lt4H· 10t5ZO• 
,TOPSHt.~ ~/ CE~lRAL ~AINE POWER en AN~POSCOC•Cd N 900 l'. 280 900· 7tZ80• 

PEJ£PSCOT ANOROSCOCoG IN to.ooo 1}2,000 

PEJ[P5COI ')_I P[JEPSCOT PAPER CO ANDROSCOGGIN l• ~00 tJtB31} lt500· 6t03'1-
WORUMEO ANOROS(OGG IN 15,000 l'OtOOO 
WORUMPO ~I I I SAON HILLS 1 NC I>NOROSCOGG IN 900 ]t )00 900· 3 t'lOO• 
NORWAY NORWAY MI'LNUFA.CTURING (0 P[NNnSE[WASSE[ 200 zoo 
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p cmn 1 ~lfNt Al MILLS C(UT~Al t--lr4- I Nf PQW[rl en ANDRt)~(or,c, IN l t1H. t, .'160 u 22 

I OA.Tf~ DIVI!.ION 51 r"!Afl'~ MA"l\JF'ACrlHli"JG rn MHHW~(O(,(,JN 4, flOU 10 ~')00 It ,f)OO~ llhiJOO- u 29 

I H ltL ntVI"'ION '}7 0~ H ~ MAf-.Uf A( 1 un I !i(J en ANOROSCOC,(, IN } e 1 bO Q' '}00 2' 160.,. CJtiJOO- u 28 
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" tf't:JI !ltm~ ~I lf'WI'lTON PUALtC W(}UI(!, AN[lU(J\COI,G IN 700 ltOOO 700- hOOO- u J6 

p ,.Df(R ~I P ~) CFNTnAL ~·AT NE POW !in Cn ANDRO~(O(•Ctl N bt'HO 11 .ooo u 3• 

p ,.Afmnoscoc,c,JN NO J erN mAL 1-'A I Nf P()Wf ll t·n ANOROS(Of,(,l N lt600 'It:/ .ooo u H 

C.ULF I '>l ANO ANDRO~(OCJC,f 'i Jo.ooo l60t00f) NA 6R 

p >GUI r 1St A~n l' CF'iTIIAI ~'A IN( POlJf.ll (O ANOfWC.,(I)(,(, IN l 1h700 llhOOO t? .1n0- 1} hOQO ... 10 .,, 
"'" to..t -'Nil At~O~O\( OG<, IN lo~ooo QO,ooo z•o .9 

I )L I VfR~IOJlf HI I l ~I INff'"NATIO'lAL P.\Pf 11 rn ANDROt.,tnc,CJIN '-·~}Q l l tlOO ~.·n'il- 11,1 oo- u 11 

OT 15 ANCHlQ~,cnc,c, IN 17,000 t.o,ooo NA NA 

I )>0fl5 MILl ~/ 1NTEHNAT IONAt PAP(- 'l en ANORO~Cot,c, IN l, JlO ~, r.oo /,no. 4t't00- u H 

.JAY AUOflO.")( 0(,(,1 N 10,000 oo.ooo NA H 

I ,.JAY ~I I NT UlNA ll ONAL PAPI!rl en ANDilO')COC,(i IN 
'' l2~ liH I '0 l,DIJ- 14' l $0- u " ·llfXF'lHD ANDilO!,C(J(,c, I H 10,000 49t000 u 25 

RUMFORD l OWFR ANOROSCOGG IN -tt t.ol'lo 190.000 NA BO 

I ,.RUMF0'1D rt S l WR RUMFOUD FAIl') rowrR en ANDI?Q')COC,G IN \2 ~BOO ?"' .ooo u 79 

1 )RUMFORD F"LS UPR RUMFOUO FAll_ !J POW£R en ANDR05(0GG 1 N 11 t970 I')), 000 17,000 2t)t000 u 97 

R ICH.IH<D.SON ~APID e,ooo 60tOOO 110 178 

AZ ( 5CflH05 "'AGALLOWAY 10,000 49t000 !59 H5 

I SACCARA.PPA WARREN ~ 0 CO PRESUMP5COT I, 1'0 lltOOO u 28 

I DUNDH WARREN 5 D CO PRE5UMP5COT 2,400 lbtOOO u 5I 

p )NORTH GQRH-."4 CENTRAL f.4AINE POWfR en PRfSUMP'",(OT 1 <~~1'JO 12 .ooo u H 

1 F:fL wr IR J~ARREN S D (0 PRf!:tUMPSCOt 1 ,noo 12 ,ooo ]41 40 

p )o(ATA~PC f CENTRAL I~ A IN£ POWFU co SACD t~. ,~..,o }8. 771'1 1 o,ooo t,O,OOO u 42 

I !:tACO fliVI'iiON SACO flfAL TY Cn SA(O ~00 2 '')00 IM •• 
p ,.~KELTON (fNTilAl MA HIE PQ\t>/FR en SACO t 6 t800 10<4t000 u 16 

p )>()A,R MILL 5 CPH~M ~AH~f POW(R en 5Af0 4 ~ooo t q' t 61:. u 22 

p ,.W(ST f'UXTON LOW(-~ CPlTRAl "-'AfNf POWfR en 5Af0 4 .ooo 1 A ,000 u 1B 

p ,.WfSl flUX TON UPP£~ CE~TRAl I-lA fNE POW[H en SACD 2 t625 tt .~oo ') ,400 lluOOO u 10 

p )aotmv rA.GL£ CfNlRAl ~A l,E POWER en 5ACO 7 t100 ... Q,<Jit, 1' 800 26,000 u H 

STffP FA.L l 5 SACO l ~ ,ooo 't8t000 u j8 

p KflAR FALL~ ~I CENTRAl ~·A lNE POW[R Cn 0551 PEE HO 1tFll no- 2 t1 3 t ... u 19 

C.RfAT FA,LLS SA(O 40,000 8 7 tOOO 215 Ill 

p )H(RM4 " CENTRAL MAIN£ POW£R en SACO 2 tltOO 21 ''}00 1,4()0- 22 .soo ... u 70 

" (fNNff'DN~ I(FNNEBlJNK LT &ND P'NU OI!IT MQUSAN 150 NA 14 

I SOUTH flERWICK SOUTH OEnWJ(It, 14ANUF Cn SALMON FALl!, I .100 2. 000 u 20 

I Gt:lfAT WORKS C.REA T WORK IS HvORO CO uRf AT WORK 5 ,00 I tOOO u !2 
--,IT;~TI ·z;no-;-iJo T-;n ~-;~rr 4.4)~ 

N .. w Heunp•hlr" 
I 1» SHfl lHlrlNf nnowN ~J )I • INC ANDRO'\CO(,r, I li 't120 l 'ttl10() u 11 

p "GOflHA~~ PUill f( O..(R\IIC£ CO or N H ANf'tRO~C{l(J(•IN 2. 110 ll t f4l u 18 

1 ,GORHAM 1\flOWN fJ H, P~C AN!'flOSC Q(,(, IN lttf'IOO l7t000 u B 1 

p .., J OHOf1 I r lf,~--\1 lll PIJI\l I( "Ulv!CI\ co or N H AN(lflO'S(OG(J I,._. I~ • 000 Q7 t bOO u DO 

PUL 'llf f.ll ntP-:o ANNW~COCtC.I ~ 6 .ooo 4h000 u 40 

I )11(,\~(AOr 11ROWN N "' INC ANOR05COGG I H 1t100 '.\4 .ooo u 46 

I J>CROS<r, Al1n~m N "· INC A~DHO~COGG I~ ) '210 18 tOOO u 21 

I >R I YFR :ll 01 f\nnwN N "• INC ANOfiOSCOGG f N 'l t4.00 t,] .ooo u 66 

I ,BfRL IN OR OWN N 1-1, INC ANDR05COGG IN 2, lOO lit .ooo 17 ID 
PONTOOK ANDROSCOGu IN l6l,500 149t000 NA 125 

PONfO()I( ANDROSCOGGIN 100 ,oooa 111 t500Q NA NA 

ERROL ANDR05COGG IN 2 4. ooo 57t000 314 55 

I ROCH(Sl' En dYANrJOTf[ "OR5 TEO CO COCHECD 100 400 NA 22 

I NORTH UQ(I-I[-:.TER SPA.ULDI tit· Ff£1ER Cn INC 5AlHON FALLS 250 000 NA H 

I MIL TON N ROCHf~TP SPAULDING FIBER Co INC SALMON FALLS 312 I ,ooo NA 129 

I 1:0 l TON HllL.O:,OORnUC:H 1-(fll" SOUHfGAN 600 1 tOOO NA 38 

MOOR E!i FAllS M£ RR I MAC I( 3·1' ooo llOtOOO u 35 

p KfLLfY'} FALLS PUBLIC SfiRV ICE co nF N H PI5CATAOUOG ltOOO 2 oOOO u 21 
p >M~QS'(f<\G PURL I C SFRVICE co or " H H[nRtMACI( 16 .ooo 82 t700 1,) .ooo 28.000 u 46 

p ,HOOKS( rr PURL I C .srRVICE co or N H MfRR !MACK 1 t600 11 ,ooo , •'00 20t000 u 14 

( SUNCOtW THnMAS Hnnc.so"' INC SUNCOQI( 1 tAOO 2to\OO HA B 
p >GARVtW~ FALLS PUAL I C srRv 1 CE CO OF " H 

~[RR I MACK 7 t100 40e000 1} '500 lOtOOO u 30 

II 

RIVEPHILl CONTOOCOOK 20,000 6'tt000 1 114 

BLACKWA. Tf H ALACKWATfR 12 .ooo 21 ,ooo 1>8 218 

R'(S T 1-lnf>i. I NTON HOo!GUf: SPRAC.U[ co CONTOOCOOK ~oo lt32'3 u 10 

LONG rat L S CONTOQ(OO~ 11 ,ooo )6 tOOO u liB 
p .JACKMAN PURLIC SERVIn:.. co or " H 

N OR (QNTOOK001( Jt200 6 tOOO 9 118 

!.TODDhn[) NO l N OR CO~TOOCOOK 6.ooo 7t000 zo 21>8 

t MILl J.IH(fl '<~0"-'AO,._.ACII: I>((LL5 I "c CONTOOCOOK no 1 t900 NA 30 

I PIERC£ SJ<'~ T (ON MONAONA(I( MILL5 INC CONTOOCOOK 120 lt200 HA 24 

-
s.f.E fOOTNOHS AT END OF TABLt 
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~) 

22 

Net Energy Generated 
Mtllions of Kilowatthours 

New England 

Total Electric Utility Industry 

Ycor 

191\0 
1945 
19SU 
195b 
1960 

1961 
1962 
Hl63 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974P 

lnvestor~Owned Electric Utilities 

Yo or 

Total 
All Plants 

8,556 
11,805 
16,211 
22,609 
28,800 

30,014 
32,043 
33,591\ 
36,334 
39,985 

43,308 
46,327 
51,338 
56,398 
60,934 

63,937 
68,086 
72,076 
69,238 

Total 
All Plants 

Hydro 

2,729 
1\,087 
3,676 
4,579 
5,152 

4,479 
4,526 
4,451 
4,046 
3,659 

4,443 
4,577 
4,514 
5,228 
4,703 

4,286 
5,087 
5,216 
4,753 

Hydro 

Steam 

Conventional Nuclear 

5,000 
7,601 

12,403 
17,863 
23,442 34 

25,292 
26,626 
27,991 
30,912 
35,147 

37,659 
39,744 
42,330 
46,081 
50,224 

48,998 
52,098 
51,514 
46,704 

Steam 

Conventional 

854 
690 
942 

1,189 
966 

1,082 
1,797 
4,222 
4,782 
4,814 

9,202 
9,500 

14,371 
16,911 

Nuclear 
----~-~-- ~-----~-------------

1940 8,350 2,663 !5,687 
1945 11,521 4,010 7,502 
19ti0 15,837 3,585 12,184 
1955 21,986 4,465 17,475 
1960 28,096 5,026 23,002 34 

1961 30,079 4,359 24,826 854 
1962 31,267 4,408 26,122 690 
1963 32,795 4,338 27,478 942 
1964 35,544 3,937 30,300 1,109 
1965 39,179 3,546 34,605 966 

1966 42,562 4,335 37,092 1,082 
1967 45,479 4,467 39,150 1,797 
1968 50,474 4,415 41,719 4,222 
1969 55,432 5,123 45,362 4,782 
1970 59,938 4,597 49,463 4,814 

1971 62,972 4,185 48,270 9,202 
1972 67,072 4,974 51,357 9,500 
1973 71.171 5,097 50,881 14,371 
1974P 68,435 4,625 46,148 16,911 

*Included v.ilh conventional steam prtor to 1970 
P- Preliminary 

Gas · Internal 
Turbine • Combustion 

826 

1,027 
992 
663 
580 

Gas 
Turbine' 

817 

1,007 
961 
639 
565 

27 
37 

132 
167 
100 

189 
201 
210 
187 
213 

204 
209 
272 
307 
367 

424 
409 
312 
290 

Internal 
Combustion 

B 
9 

68 
46 
34 

40 
47 
37 
30 
62 

53 
65 

118 
165 
247 

300 
280 
183 
186 

I 
i' 
' ! 
' 
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M OR 
J\'ERA TING STATION 

·uns.-ick 
)psham 
mtinental Mills 
·wiston 
~er Rips 
1droscoggin 13 
1lf Island 

cis cohos 
l.ddle Dam 
Jper Dam 
mgeley Lake 

18\o.'mUt 

est on 
illiams 
J'IT.2 n 
:;rris 
ast Outlet 
est Outlet 

nicn Gas - MS 
utomatic - M4 
ice Rips M3 
essalonskee - M2 
essalonskee L. 
ong Pond 
reat Pond Outlet 
llis Pond Outlet 
t. Halifax 
ong Falls Dam 
:oxie Dam 
lrassua Dam 

RIVER IMPOUNDMENT 

Androscoggin R. 
" " 
" " 
" " 
" " 
" " 

Gulf Island Pond 

Maga lloway R, 
Richardson L.-Rapid R. 
Mooselookmeguntic L. 
Range ley L. 

Kennebec R. 
n " 

Indian Pond 
Moosehead Lake 

n H 

Messalonskee Str. 

H If 

tt " 

Messalonskee Lake 
Long Pond 
Great Pond 
Ellis Pond 
Sebasticook River 
Flagstaff L. 
Moxie Pond 
Brassua Lake 

CENTRAL MAINE PO\."ER COMPANY 

HYDRO DAM INVENTORY 

LOCATION 
TOWN/ COL''NTI 

ANDROSCOGGIN 

Brunswick/Cumb. 
Topsham/Sag. 
Lewis ton/ And. 
Lewiston/And. 
Auburn/And. 
Lewiston/And. 
Aub.& Lewiston/And. 

RIVER 

Lincoln Plt./Oxford 
Township C/Oxford 
Richardsontown T4-Rl/Oxf. 
Rangeley/Fra. 

PRESENT 
USE 

sP:srN 

Power 
Power 
Po'i-·er 
Divr'n.Dam 
Power 
Power 
Power 

Storage 
Storage 
Storage 
Storage 

KENNEBEC RIVER BAS IN 

Fairfield/Scm. 
Skowhegan/Sam. 
Solon/Som. 
Moscow/Som. 
Chase Strm.Tl-R6/Som. 
Big Squaw/Pis. 
Taunton & Raynharn/Som. 

Waterville/Kenn. 
Waterville/Kenn. 
Oakland,Kenn. 
Oakland/Kenn. 
Oakland/Kenn. 
Mt. Vern en /Kenn. 
Belgrade/Kenn. 
Belgrade/Kenn. 
Winslow/Kenn. 
T3-R4/Som. 
E.Moxie T2-R4/Som. 
Rockwood Strip/Som. 

Po,.er 
Power 
Power 
Power 
Power 
Storage 
Storage 

Power 
Power 
Cot....er 
Po...,er 
Storage 
Storage 
Storage 
Storage 
Power 
Storage 
Storage 
Storage 

OWNERSHIP 
*PARTIAL OWNERSHIP 

CMP 
CMP 
CMP 

*Union Wtr.Pwr.Co. 
CMP 
CMP 
CMP 

HEAD 
IN FEET 

17 
20 
16 
54 
30 
30 
58 

*Andros.Reservoir Co.55 
*Union Wtr.?wr.Co. 20.5 
*Cnion Wtr.Pwr.Co. 20.5 
*Union Wtr.Pwr.Co. ll 

CMP 
CMP 
CMP 
CMP 
Q1P 

*Kenn.Log Driv.Co. 
*Kenn.Log Driv.Co. 

01P 
CMP 

CMP 
Q-!P 
CM? 
o.1P 
Q1P 
01P 
CMP 

*Hox .Assoc. 
*Bras sua Assoc. 

23 
33 
45 

143 
149 

9.5 
6.6 

37 
23.5 
44 
67 
10 

5 
8 
5 

22.5 
40 
19 
35 

Page 1 of 2 

INSTALLED 
KW CAP. 

1,473) 
900) 

1,392 

5,740 
3,600 

19,200 

4,650 
12,000 
l3, 000 
72' 000 
76,400 

1,500 
800 

1,600 
2,800 

} 

~ 

l 
l,SOOl 

REMARKS 

See Note 1 

See Note 2 

See Note 3 

See Note 4 

See Notes 46 

See Note 4 

See N0te 4 

See Note 4 



Page 2 c: 2 
CENTRAL MAINE POWER COMPA~~ 

HYDRO DA:-1 INVE:-lTORY 

)AM OR LOCATION PRESENT (].fflERSH IP 
::;ENERATING STATION RIVER IMPOUNDMENT Tm.'N I COUNTY l:SE *PARTIAL 

SACO RIVER BASI~ 

:ataract Dam Sa co Riv·er Saco/York P::n.;er 
Sprirtgs-Bradbury " " Saco!York Reg1.1~ 'n .. 
Skelton II " Buxc:on/York Po·~·er 

Bar Mills " " Buxton/York Power 
..Jest Buxton " " Buxton/York Power 
Benny Eagle " .. Hollis/York P'J\..:er 
Hiram Falls " " Hiram/Oxford Po"l-ler 

Ledgemere L.Ossipee Flowage Waterboro/York S cora ge 
Kezar Fal'is Ossipee River Parsonfield/York Pc·,..,er 
Moose Pond Moose Pond Denmark/Ox:':ord Storage 
Kezar Lake Kezar Lake Fryburg/Oxford Sc:orage 

PRESUMPSCOT RIVER BASIN 

Great Falls Darn No.Gorharn Pond Windham/Cumb, Po'-ler 

Currently under study for redevelopment. 
Units 5 & 6 (384 Kw) are not operable. Not economically feasible to repair. 
u·cit 5 (BOO KW) not operable - broken shaft. Not economical to repair. 

G1P 
CMP 
CMP 
CMP 
CXP 
CMP 
CMP 

CMP 
CMP 
CMP 
CMP 

0\..YNERSHIP 
HEAD 
IN FEET 

48 
4-5 

75.5 
21.5 
27.5 
35.8 
77 

18 
19 
6.5) 

10-6) 

34 

NOTES: 

l. 
2. 
3. 
4. 
5. 
6. 
7. 

Storages -Not economical to develop due to low head and no firm power at minimum drawdown conditions. 
Units l & 2 (1500 KW) destroyed by fire in 1938. 

HFB 
2-1-74 

Unit (350 KW) destroyed by fire. Not economical for redevelopment. 
Dam o£ cimoer crib construction. 

ISS :P.:.:..:::J 
K1;l CAP. 

6,650 

22' 000 
4,00J 
6~60C· 
{ : ..... - ..... 

2,~0J 

350 

2,250 

RF~.l\.RKS 

See Note 5 

See Note 4 
" ft 6 
I! .. 4 
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FIGURE 4 

Flow Rates at Millinocket Me. 

(1964-1968) 
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Hydro Sy stem power 
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