Volume llI-B
Special Study Report

A Benefit-Cost Analysié of Power
in the ORBES Region

Richard A. Tybout
The Ohio State University

May 15, 1977

PHASE |
. e S ) ST G S S 0 S e S S Y IS WS T

OHIO RIVER BASIN ENERGY STUDY



621578

OHIO RIVER BASIN ENERGY STUDY
Volume III-8
SPECIAL STUDY REPORT
A BENEFIT-COST ANALYSIS OF POWER IN THE ORBES REGION

Richard A. Tybout
The Ohio State University

May 15, 1977

Prepared for

Office of Energy, Minerals,
and Industry

O0ffice of Research and
Development

U.S. Environmental Protection
Agency

Washington, D. C.

Grant No. R804851-01-0



CONTENTS

page
INTRODUCTION . . o v v v oo e e e e e I11-8-1
HISTORIC SURVEY . . v v v v v e e e v e e e e e I11-8-3
2.1 THE FIRST FORTY YEARS, 1880-1920 . . . . . . .. ... I11-8-3
2.2 THE REVERSAL, 1920-47 . . . . . o o o v v oo .. I11-8-3
2.3 THE POST-WORLD WAR II PERIOD, 1947-73 . . . . . ... I11-B-4
2.8 THE FUTURE . .+« v v v e e e e e e, 111-B-5
REGIONAL ECONOMIC GROWTH . . « & v v o v v o e o .. 111-B-9
3.1 INTRODUCTION . » v v o v v e e e e e e e e I11-B-9
3.2 DATABASE .« o o v o e e 111-B-9
3.3 NATIONAL GROWTH RATES . . . . o v v v v v e n s .. 111-B-12
3.4 REGIONAL GROWTH RATES . . . . . . . .. ....... 111-B-22
PROJECTIONS - - « v v v e e e e e e e 111-8-31
4.1 PRICE-BASED PROJECTIONS . . .« . o o o o v vt .. 111-B-31
4.2 QUANTITY-BASED PROJECTIONS . . + « « v v v v v v . . . 111-B-38
4.2.1 1985 PROJECTIONS « « « v v v v v v e e et .. I11-B-39
4.2.2 2000 PROJECTIONS . - . « v v v i, I11-8-40

ITI-B-iid



table
I11-B-1
I11-B=-2

II1-8-3
111-B-4
I1I-B-5

ITI-B-6

I11-B-7

I11-8-8

IT1-8-9

II11-8-10

II1-8-11

I11-8-12

IT11-B-13

111-B-14

I11-B-15

ITI-8-16

TABLES

page
ELECTRICITY PRICES FOR YEAR 1974 . . . . Appendices B, C,
NATURAL GAS PRICES, FOURTH QUARTER,
1974 . . . . . oo o0 e o e e e e II1-B-10

ELECTRICITY CONSUMPTION FOR YEAR 1974 . . Appendices B, C,
NATURAL GAS CONSUMPTION FOR YEAR 1974 . . Appendices B, C,

OTHER ECONOMIC VARIABLES FOR YEAR

1974 . . . . . e e e e e e e e e e Appendices B, C,

U.S. ANNUAL AVERAGE RATES OF GROWTH OF
ENERGY PRICES, 1975-85 . . . . . . . .. I111-8-13

U.S. ANNUAL AVERAGE RATES OF GROWTH OF
ENERGY PRICES, 1975-2000 . . . . . . . . IT1-8-17

U.S. ANNUAL AVERAGE RATES OF GROWTH OF
ENERGY QUANTITIES CONSUMED 1975-85 . . . III-B-18

U.S. ANNUAL AVERAGE RATES OF GROWTH OF
ENERGY QUANTITIES CONSUMED 1975-2000 . . III-B-20

BEST JUDGMENT OF U.S. ANNUAL AVERAGE RATES
OF GROWTH OF PRICES AND QUANTITIES . . . III-B-21

REGIONAL VS. U.S. AVERAGE ANNUAL RATES
OF PRICE GROWTH, 1960-72 . . . . . . . . I11-B-23

REGIONAL VS. U.S. AVERAGE ANNUAL RATES
OF QUANTITY GROWTH, 1960-72 . . . . . . . I11-8-24

REGIONAL VS. U.S. AVERAGE ANNUAL RATES
OF PRICE GROWTH, 1974-85 . . . . . . .. I11-8-25

REGIONAL VS. U.S. AVERAGE ANNUAL RATES
OF QUANTITY GROWTH, 1974-85 . . . . . . . II1-8-26

REGIONAL NATURAL GAS AVERAGE ANNUAL RATES
OF PRICE GROWTH, 1975-85
AND 1975-2000 . . . . . . . . . . . . .. I11-B-28

BEST JUDGMENT OF ORB AVERAGE ANNUAL RATES

OF PRICE AND QUANTITY GROWTH OF ELECTRIC-
ITY AND GAS 1975-85 AND 1975-2000 . . . . III-B-29

ITI-B-v



table
111-B-17
I11-8-18

I1I-B-19
111-8-20
I11-8-21

II1-B-22
[11-8-23
I11-B-24

I11-8-25
I1I-8-26
[11-8-27
111-B-28
I11-8-29

ORB ELECTRICITY PRICES IN YEAR 1985 . .
ORB ELECTRICITY PRICES IN YEAR 2000 . .
ORB NATURAL GAS PRICES IN YEAR 1985 . .
ORB NATURAL GAS PRIQES IN YEAR 2000 . .

ORB ELECTRICITY CONSUMPTION IN YEAR
1985

ORB ELECTRICITY CONSUMPTION IN YEAR
2000

ORB NATURAL GAS CONSUMPTION IN YEAR
1985

ORB NATURAL GAS CONSUMPTION IN YEAR
2000

MOUNT, CHAPMAN, TYRRELL COEFFICIENTS
VALUES OF s AND S
PRICE-BASED PROJECTIONS, 1985
QUANTITY-BASED PROJECTIONS, 1985
QUANTITY-BASED PROJECTIONS, 2000

I11-B-vi

.................

-----------------

ooooooooooooooooo

ooooooooooooooooo

...........

pade

. Appendices
. Appendices
. I11-8-32
. I11-8-32

Appendices

Appendices

Appendices

Appendices

. I11-B-35

I11-8-36
I11-8-37

. 111-B-39
. 111-B-40



m [ (] [e~] =
. L[] ] . -

APPENDICES

page
PEAK LOAD PRICING MODEL . . . . . . . . . . . . .. ... . I11-B-43
ILLINOIS -« « ¢ ¢ v v v v et h e e e e e e e e e e e [11-B-47
INDIANA « = = & o o e e e e e e e e e e e e 111-B-99
KENTUCKY  « &+ v e e e e e e e e e e e e e e e e e e e 111-8-141
OHIO = = + ¢ = « o ¢ o o o o o o o o o o o o o v e e I1I1-8-183

I11-B-vii



1. INTRODUCTION

The ultimate objective of the analysis is to compare estimated future
demand for electricity in the Ohio River Basin (ORB) with projected pro-
duction of the same in years 1985 and 2000. Two future production esti-
mates have been used in the Ohio River Basin Energy Study (ORBES); i.e.,
Ford Foundation Technical Fix (TF) and Bureau of Mines (BOM) projections,
authored by Dupree and Corsentino. The former were derived from an eco-
nomic model of the economy, including prices as explicit variables, but
with a specific policy of growth limitation assumed. The latter were
based on in-depth knowledge of past trends in the energy industry, but
without expliicit consideration of prices or economy-wide growth.

The analysis to follow applies various approaches to the estimation
of demand for electricity and gas in the ORB region in 1985 and 2000. The
demand projections are based on (1) growth rates from various economy-wide
models, corrected to apply to the Bureau of Census regions including ORB;
and (2) price projections based on the same economy-wide models, applied
to demand elasticities. Demand projections so determined are then com-
pared with the TF and BOM projections. Demand measures benefits at the
projected price and quantity levels. The TF and BOM projections give a
basis for cost determination. It is not necessary to explicitly find
costs, however, since they are implied by prices on which the demand pro-
jections are based. Given these conditions, it follows that if demands
are greater than (or equal to) the supplies projected by TF or BOM, then
the benefits exceed the costs; otherwise, not.

The analysis proceeds in three major steps. First, the data base and
historic economy-energy growth trends in the United States are reviewed.
Second, specific application of economy-energy growth trends is made to
ORB. Third, the results are reviewed and conclusions drawn in the light
of various qualifications, including export of energy from ORB and load
management utility pricing. Although the major emphasis is on electric
power, a certain amount of information is developed with respect to natural
gas. The latter is a substitute energy source for electricity and is the
subject of demand forecasts designed to take account of the effects of gas
prices on electric power consumption.
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2. HISTORIC SURVEY

It is convenient to divide the energy economy of the United States
into four time periods. The first extends from 1880 to 1920; the second
from 1920-47; the third from 1947-73; and the fourth is the remainder of
the present century. The present historic survey emphasizes the first
three and prepares the way for consideration of the fourth.

2.1 THE FIRST 40 YEARS, 1880-1920

During the first 40 years, the Gross National Product (GNP) increased
by a factor of 3.84, but energy input, excluding fuel wood, increased by
the greater factor of 9.3 (1, p. 145, 158). The corresponding average
annual rates of growth are approximately 3.4 percent for GNP and 5.6 per-
cent for energy consumption. This period was characterized by technolog-
ical change in which energy was substituted for labor and capital, though
at a reduced rate as the year 1920 was approached.

2.2 THE REVERSAL, 1920-1947

In the period from 1920 to 1947, the relative rates of growth were
reversed. The GNP grew by a factor of 3.12, which corresponds to an
average growth rate of 3.8 percent per year, while energy input grew by a
factor of 1.72 or an annual average of 1.8 percent (1, p. 145). Thus the
year 1920 marks the point in U.S. economic development when the technology
of energy use shifted from increasing to decreasing intensivity per unit
of output.

Several phenomena gave rise to this result. In the first place, the
composition of GNP changed. Mining and manufacturing accounted for a
larger share of GNP in the 1880-1920 period than in the post 1920 period.
These are energy-intensive activities. A shift in the composition of out-
put from mining and manufacturing to less energy-intensive outputs, such
as services, thus accounted in part for the trend in energy usage. But
all services are not sparing of energy. Transportation, in particular,
is energy intensive.

A second economy-wide phenomenon is the efficiency with which labor
and capital inputs are used. Fabricant reports that total output per unit
of labor and capital grew by an annual average rate of 1.3 percent from
1889 to 1919 and by 2.1 percent between 1919 and 1957 (2, p. 11). It
seems reasonable to hypothesize that improvements in the technology of the
use of energy were a part of the efficiency gains noted by Fabricant. The
improvement in the efficiency of labor and capital between Fabricant's two
periods corresponds to a comparable improvement in the efficiency of energy
use between approximately corresponding periods as ﬁiported by Schurr
et al., though in the latter case the efficiency shift led to

a reversal of GNP output per unit energy input.
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Schurr et al. cite two technological changes that un-

doubtedly played an important part in the process; i.e., the use of elec-
tricity and the internal combustion engine. Consider energy in three
forms: (1) as electric power, (2) as internal combustion fuels, and (3)
all other energy, mainly industrial process and space heat. In 1955,
eleven times as many kilowatt hours of electricity were produced as in
1920 and fifteen times as much internal combustion fue] was used, while
the third category grew by less than 50 percent (1, p. 176). By 1955,
electricity and internal combustion fuels accounted for 20 percent each
?i input B§u, while the "all other" category accounted for 60 percent

s p. 175).

Increases in the use of electricity resulted in improvements in di-
rect thermal efficiency as compared with mechanical power from centrally
driven prime movers in industrial establishments. Even more important,
shop organization and job layout were freed from the spatial constraints
of shafts and belt systems. The locational flexibility of electric-power
motors led to industrial efficiency attributable to the way energy is used
with, of course, corresponding beneficial effects on the GNP-energy ratio.
Similar changes occurred with the internal combustion engine. The latter
" brought greater thermal efficiency to transportation and, in addition,
indirectly increased productivity on the farm, reduced costs of inventory
management, reduced commuter time, and in other ways improved the flexi-
bility with which power could be used throughout the economic system.

Important as the preceding changes are, the absolute size of the "all
other" energy category assured that changes there had an important effect
on aggregate statistics. Insofar as process and space heat are concerned
--the most important components of this category--a conversion from coal
to oil and gas improved overall conversion efficiencies from something in
the range of 50 percent to 65 percent or more. The category is too het-
erogeneous to generalize about other effects, though, of course, the
phasing out of the industrial shop prime mover and the steam locomotive
led to significant gains in the average thermal efficiency of the "all
other" group as a whole.

2.3 THE POST WORLD-WAR II PERIOD, 1947-73

The third phase deals with energy and economic growth since World War
II, up to the time of the Arab oil embargo and the increasing focus of
public attention on energy policy.

In considering this period, it is desirable to separate three energy
streams. First is the energy inputs, as used in previous analysis. Sec-
ond and third, two streams of outputs will be considered. Energy end
products are energy products purchased directly by households, such as
gasoline, electricity, or natural gas, plus the same products purchased by
commercial establishments. The third stream is energy purchased for in-
dustrial processing.

IT1-B-4



Energy inputs measured in Btu grew at an average of 3.6 percent per
annum, as compared with a 3.7 percent average real GNP growth rate (3).
Domestic production of energy inputs, however, grew over the 1947-73 pe-
riod at only 2.8 percent per year (3). The difference was imports. The
United States went from a slight export excess in the immediate post-
World War II years to significant net imports by 1973.

The growth of energy inputs and GNP at approximately the same rates
might seem to imply a departure from the efficiency gains of the 1920-50
period; in point of fact, it does not. If we consider only industrial
uses of energy, efficiency gains were quite marked. Industrial output,
as measured by the Federal Reserve Board index of industrial production,
grew at an annual average rate of 4.5 percent while inputs to industry in-
creased at only 1.5 percent. In calculating energy inputs to industry,
that share of electricity consumed by industry plus processed fuels pro-
duced by refineries, are reckoned at the levels of energy inputs to the
electric power plants and to the refineries. Hence, gains in electric
power efficiency and improvements in refinery operation contribute to the
rather impressive overall improvement in productivity.

The reason that energy consumption for the economy as a whole showed
an energy input growth rate almost equal to that of the real GNP is that
consumption of energy end products increased more rapidly than GNP, at an
annual rate of 5 to 6 percent in the immediate post-World War II years
and 4.5 percent from 1953-1973. By 1967, energy end products accounted
for 56.1 percent of the use (measured in Btu) of all energy inputs. The
growth in energy end products reflected more household consumption attend-
ing a higher standard of living, especially increased private transporta-
tion by automobile. Note also that commercial uses of motor vehicles fall
in this category, whether such use is by common carrier or private fleet.
Prior to World War II, there had, of course, been household and commercial
uses of energy. These were not distinguished from other uses and may have
exerted a depressing influence on productivity gains, depending on rela-
tive productivity in the household and consumption sectors as compared
with the industrial sector. But there was no question in the post-World
War II period. Productivity gains were clearly smaller and the expansion
of consumption for new purposes, regardiess of productivity, caused higher
growth rates in the household-commercial sector.

2.4 THE FUTURE

The future of energy consumption is bound to differ from its past.
For the first time in man's economic history, real costs and real prices
(prices corrected for inflation) of certain energy sources are increasing.
Industrial trends in the reduced use of energy per unit of output (greater
energy efficiency) can be expected to accelerate. Whether there will be
a reversal in energy end-use trends is another matter. Increasing real
income leads to increasing energy consumption, though at a less than pro-
portional rate, for given energy prices (4, Ch. 5). But, of course, real
prices are increasing. The question is whether they are increasing fast
enough to bring an absolute reduction in energy end use.
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The answer varies by energy source. The "age of fluid fuels," to use
Harrison Brown's term, is on the wane. But the age of government price
setting is not. If market forces were given full sway, real prices would
be higher than at present for both crude o0il and natural gas. Usage of
these energy sources would be slowed and the 1ikelihood of absolute de-
crease in consumption greater. Instead, federal policies impair price
adjustments and introduce uncertainty into the forecasting process. We
shall conclude that natural gas, but not crude o0il, consumption will de-
crease in both the year 1985 and year 2000 projections.

On the other hand, as we shall see, there is every reason to think
that real costs and prices of electric power will change very little or
even decrease in the decades ahead. The implied resuit is a comparative
shift in consumption from oil and gas to electric power-intensive uses.
Exactly where and how this will take place is beyond the scope of the
present investigation.

The most reliable sources of projections are those based on economy-
wide models, and greatest reliance is placed on the same in the chapters
to follow. With past trends for some fuels subject to reversal and real
costs increasing, a comprehensive analysis is called for. Fortunately,

a comprehensive approach has been taken by a number of analysts. We

shall note their results in attempting to evaluate the energy future of
the Ohio River Basin.
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3. REGIONAL ECONOMIC GROWTH

3.1 [INTRODUCTION

Regional energy growth is, of course, a part of national energy
growth. Much of the analysis of regional growth is based on extrapolation
from national projections. The Federal Energy Administration (FEA) has
made both regional and national projections. The latter, combined with
historic regional-national relationships, provide the bases for such
extrapolation.

The-analysis proceeds in the following three major steps:
1. Data base, Tables III-B-~1-5;

2. Price and quantity growth rates, 1975-85 and 1975-2000; Tables
ITI-B-6-10;

3. Regional adaptations of price and quantity growth rates, Tables
II1-B-11-16.

Data are collected at the county level, though the results are deemed
significant only for aggregates of these. Counties within the Ohio River
Basin (ORB) are aggregated in the following three groups for each of the
four ORBES states: (1) plant counties, those in which plants to be con-
structed in the Bureau of Mines (BOM) scenario from 1985 to 2000 are loca-
ted; (2) Standard Metropolitan Statistical Areas (SMSAs) in the ORB region,
excluding those already represented among the plant counties; and (3) other
ORB counties not included in either of the two preceding groups. A fourth
category was included for each state; i.e., all non-ORB counties. This
last category was needed to bridge the gap between ORB data and some data
that are given only as state totals. Since the entire state of Kentucky
is included in the ORB region, there are no counties in this last category
in Kentucky. '

3.2 DATA BASE

The data are given in Tables III-B-1-5. Except for Table III-B-2,
these are too voluminous to include in the text. Tables III-B-1, III-B-3,
IT1-B-4, and III-B-5 appear in Appendices B, C, D, and E, where they are
listed by states. Exact documentary sources are given with the tables.
Energy data (Tables 11I-B-1-4) are for 1974; economic data (Table [II-B-5)
are for 1972.

Electricity prices by state, county, and customer class are given in
Table III-B-1. These were obtained from U.S. Federal Power Commission
records of typical electric bills. They are prices in existence on Janu-
ary 1, 1974, for specific levels of consumption as shown in the table.
Since electric power prices are based on declining block rates, it is
necessary to select particular levels of consumption for each customer
class. The levels chosen were near the average consumption in each case.
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It is possible that a small error might be introduced in any projections

by an increase in the average consumption in each customer class, on the
assumption that declining block structures continue into the future. There
is ample reason to think, however, on the basis of information given in
Section 3.3, below, that block rates will be subject to diminished differ-
entials in the future, or will be phased out in favor of rates that do not
vary with the volume of consumption.

Electricity prices in Table III-B-1 were associated with counties by
identifying particular towns to which the prices apply. That is to say,
the Federal Power Commission's survey of typical bills gives results by
towns, not by counties. The former were translated to counties by identi-
fing towns within counties. In counties with no towns large enough to be
1isted, state average prices were used. Or, in towns where commercial or
industrial service was not great enough to contain any instances of bills
at the selected commercial and industrial levels, state average commer-
cial or industrial rates were used at these levels.

Gas prices for the fourth quarter 1974 are given in Table III-B-2.
These are for key metropolitan areas, selected so as to represent the ORB
region within each state. Gas prices were not avajlable at more detailed
levels.

Table I1I-B-2

NATURAL GAS PRICES 8Y KEY METROPOLITAN AREA OF ORB STATES
FOURTH QUARTER, 1974
DOLLARS PER MILLION Btu

Customer Class

Residential Commerciald Industrial®

I1linois ,

(Peoria) 1.26 1.21 1.02
Indiana

(Indianapolis) 1.02 1.07 0.81
Kentucky

(Ashland) 1.22 1.19 1.02
Ohio

(Columbus) 1.21 1.22 1.04

(a) Prices listed represent midpoints for ranges of prices given in the
Source.

(b) Prices listed are midpoints for ranges of prices for firm (not in-
terrgptib1e) industrial supply.

SOURCE: Foster Associates, personal communication.
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Quantities of electricity consumed, to the nearest 1,000 megawatt
hours, in 1974, are shown in Table III-B-3 by state, county and customer
class. Also shown are quantities generated. It is interesting to compare
the quantities generated with the quantities consumed in plant counties.
See Table III-B-3A for each state. There is already more generated than
consumed in these counties in Il1linois, Indiana, and Kentucky.

The source for Table I1I-B-3, Energetics (1), gives only the totals
for consumption and generation. Consumption by customer classes was in-
ferred from use factors defined as follows for each of the customer clas-
ses: :

Residential Consumption (1)
Personal Income

Residential use factor, R =

Commercial Consumption (2)
Retail Sales +
Farm Product Sales

Commercial use factor, C =

. _ Industrial Consumption
Industrial use factor, I = VaTue Added (3)

Numerical values were obtained for each of the above use factors for each
of the four states. These factors were then used with the values in the
denominator for each county to get estimates of residential, commercial,
and industrial consumption (in megawatt hours) in that county. These es-
timates were totaled by county and the totals compared with the totals
shown in Energetics for each of the same counties. Where any differences
were found, the customer classes were adjusted upward or downward by the
same fraction in each county so as to make the totals for the customer
classes equal to that in Energetics. In fact, there should have been no
differences, because Energetics reports that the county totals given there-
in were calculated in the first place by the same procedure in reverse,
beginning with state totals by customer classes (1, p. 24-25).

Table III-B-4 gives gas consumption by state, county. and customer
class in billions of Btu in 1974. Exactly the same method of calculation

was used here as in Table III-B-3. Energetics gives county totals. These
were divided into residential, commercial, and industrial consumption with
the help of use factors as defined in Egs. (1), (2), and (3), followed by
the same method of reconciliation, except that in the case of natural gas,
the amount used in electric power generation stations of capacity greater
than 25 MW was known and was allocated by the county independently of the
amounts assigned to the three customer classes. Also, as in the case of
electricity, the method was identical with that used by Energetics in get-
ting county totals in the first place (1, p. 22).

Table III-B-5 shows state and county values for the economic variables
used in the denominators of Eqs. (1), (2), and (3). Personal income is ob-
tained by multiplying the per capita income from column (1) by the popu-
lation in column (2).
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3.3 NATIONAL GROWTH RATES

Projected price growth rates in constant dollars, or real prices, are
shoyn in Table II1-B-6 for the period 1975-85 and in Table III-B-7 for the
period 1975-2000. Both tables report the results of different studies in
which models of the U.S. economy were used. Thus, projected price growth
rates of energy products take account not only of expected conditions in
energy markets, but also of expected conditions in all other markets.

Growth rates in both Tables III-B-6 and Table III1-B-7 are expressed
as annual average rates and must be compounded in going from the initial
to the terminal year. They do not necessarily give correct estimates for
intervening years. Thus, comparison of rates in Table III-B-6 with those
in Table III-B-7 shows differences for the same energy source and study.

-Consider Table III-B-6. Three studies are shown, in Parts A, B, and
C, respectively. These are given in the sequence in which the studies
were published. Part A is the Ford Foundation study, from which two sets
of real price projections are reported. The first is based on historic
demand and supply relationships, not historic growth rates. Natural gas,
. for example, is projected to have a very considerable real price increase,
though it has not had such price increases in the decades prior to the
forecast. The technical fix projection (TF) is the same one as used in
ORBES for projecting one of the alternative quantity growth rates. The
technical fix growth path is one generated by public policies that assure
that energy conservation practices and known energy-saving technologies
are incorporated into consumption and production patterns while not chang-
ing existing 1ife styles (2, Ch. 3). More rapid rates of growth of price
are intentionally used as policy measures to help produce the energy-saving
results.

Part B gives the Hudson-Jorgenson (HJ) estimates. The same two
authors played a leading part in making the Ford Foundation estimates.
Hudson-Jorgenson's base case assumes that traditional supply and demand
relationships prevail into the future. Their "Independence Tax" case
assumes that a Btu tax is imposed sufficient to achieve enerqy independ-
ence by 1985. As a result of the tax, real prices (including the tax)
increase at more rapid rates.

The third set of projections, in Part C, was made by the U.S. Federal
Energy Administration (FEA) in its National Energy Outlook. Four FEA
projections are shown. These are the four combinations of Business-As-
Usual (BAU) and Conservation with two sets of crude oil prices, $13/bbl
and $16/bbl1. The prices are hypothesized for imported crude oil in 1985,
in 1975 dollars. Imported o0il is currently selling at a price near the
low end of the $13 to $16 range per barrel. The FEA scenarios are defined
as follows (3, Appendix E):

BAU Demand--conventional demand analysis uninfluenced by mandatory
conservation actions of govermment, but does include the price
effect of higher energy prices.
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Table III-B-6

U.S. ANNUAL AVERAGE
RATES OF GROWTH OF REAL PRICES,
PERCENT PER ANNUM 1975-85

Petroleum Natural
Coal Products Gas Electricity

PART A. FORD FOUNDATION ESTIMATES

Historic Growth 1.78 5.74 5.96 -0.90
Technical Fix 2.63 8.38 6.12 4.33

PART B. HUDSON-JORGENSON ESTIMATES
Base Case 3.08 0.4972 2.45 -0.211
Independence Tax 6.36 3.449 6.10 0.955

PART C. U.S. FEDERAL ENERGY ADMINISTRATION

Business-As-Usual

($13/bb1 0il) 2.2 0.70 6.2 2.1
Business-As-Usual

($16/bb1 0il) 2.3 2.4 6.2 2.2
Conservation
($13/bb1 0i1) 2.1 0.62 5.3 1.3
Conservation
($16/bb1 0i1) 2.3 2.0 5.3 1.3

PART D. REPRESENTATIVE RATES
2-4 2-4 5-6 1-2

(a) Crude petroleum

SOURCE: Part A: Ford Foundation Energy Policy Project, A Time to Choose

(Ballinger, 1974), Appendix F, pp. 498 and 502-3.
Growth rates have been corrected for changes in the
value of the dollar, as given in the same source.
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Part B:

Part C:

Part D:

Table III-B-6 (Continued)

E. A. Hudson and D. W. Jorgenson, "U.S. Energy Policy
and Economic Growth, 1975-2000," Bell Journal of Eco-
nomics and Management Science, Vol. 5 (Autumn, 1974),
p. 493 for base case, lables 1, 9, 20, and 21 combined
to deduce effects of independence tax. Undeflated

;ates are corrected for changes in the value of the dol-
ar.

U.S. Federal Energy Administration, National Ener
Qutlook (1976). Business-As-Usual (3T37EBT'37T7'§§§e,
Appenaix C, p. 25. The other three cases were calcu-
lated by working back from 1985 prices (in 1975 dollars)
for the Business-As-Usual ($13/bbl o0il) case with growth
rates for that case to get 1974 prices. These were com-
pared with 1985 prices in the other three cases, as
given in Appendix G. Prices per barrel of oil refer to
jmport prices assumed to hold (in 1975 dollars) in 1985.

Inferences based on judgment from rates shown in Parts
A, B, and C.
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BAU Supply--assumes decontrol of old oil and deregulation plus a se-
ries o¥ moderate conventions with respect to oil, gas, coal, and
nuclear power. Electricity peak demand grows one half a percent
faster than average demand and a small synthetic fuels effort is
mounted before 1985. :

Conservation Demand--in the field of transportation, a specific sched-
ule for improvements of automobile efficiency, incentives for a
national van pool program, and a change in Civil Aeronautics Board

" regulations to increase airline load factors from 55 to 65 percent
are all assumed. Various thermal efficiency standards and tax
benefits for buildings are adopted, together with appliance effi-
ciency improvements and mandatory labelling, elimination of gas
pilot Tights on new appliances, and mandatory retrofit of certain
residential heating systems. In the industrial sector there is
an expanded energy accounting and reporting system, with technical
assistance programs and efficiency guidelines for selected indus-
trial equipment. Electric utilities are given incentives to stim-
ulate load management actions designed to keep peak load growth
one percent below total load growth.

Conservation Supply-- same as BAU supply

A considerable range of growth rates is observable for the same fuels
in Table III-B-6. Consider first the Historic Growth, Base, and Business-
As-Usual cases. These are-all intended to reflect the assumption of no
changes in energy policies from those existing in mid 1975, either by U.S.
or foreign governments, over the forecast period. There are both agree-
ments and disagreements. Electricity prices are expected to grow the
least and natural gas prices the most, except in the Hudson-Jorgenson Base
Case, where coal price growth exceeds natural gas price growth. Petroleum
products grow by relatively small rates in the two more recent studies
(Parts B and C) but at a rapid rate in Part A, doubtless because the ana-
lysis was conducted prior to the radical price increases in crude o0il in
late 1973-early 1974 period.

Note the difference in the relative price growth rates of the BAU
and conservation scenarios in the Ford and HJ forecasts,on the one hand,
and the FEA forecasts,on the other. In the HJ forecast, the Btu tax helps
drive up the energy prices. In the Ford forecast, petroleum products are
driven up in price by unfavorable domestic supply conditions combined with
restrictions on imports, while recent reductions in electric power pro-
ductivity are assumed to continue and to drive up electric power prices.
Increased prices of these energy sources work their way through the econ-
omy. The result is to produce an overall energy input rate of 1.6 percent
per year as compared with 3.5 percent in the BAU case. (These last figures
are not shown in Table III-B-6.) In contrast, the causation runs the
other way, from conservation demand, in the case of the FEA forecasts.
(See the previous definitions of FEA conservation demand and supply.)
Hence, price growth rates are lower for the FEA conservation cases than
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for the corresponding BAU cases. Needless to say, economy-wide infla-
tionary effects (not shown) are also lower in the FEA scenarios.

Which cause and effect is likely to dominate is not only a matter of
public policy, but also of the real scarcity situation. The writer holds
that the Ford-HJ cause and effect is the more likely to dominate, even
though some lowering of demand by voluntary and mandatory conservation ef-
forts will probably also take place.

The last line of Table III-B-6 shows representative rates that will
be used at a later point for calculating plausible figures for real price
growth. These rates were chosen by a subjective selection from among the
rates shown, with special emphasis on the H-J and FEA forecasts, which are
clearly based on post-embargo conditions, and with consideration for the
probable greater importance of supply constriction than autonomous demand
decline in producing conservation.

Table III-B-7 follows the same pattern as Table III-B-6 but applies
to the time period 1975-2000. As with Table III-B-6, the growth rates are
intended to characterize the relationship between the initial and terminal
years only. No FEA forecasts were available for the year 2000, for which
the Hudson-Jorgenson estimates include only the base case. A new study,
by Nordhaus, is added.

Nordhaus' growth rates were given for the time span 1970 to 2010.
They are here interpreted to apply to the period 1975-2000. Nordhaus'
model is not of the entire economy, but only energy demand and supply, sub-
divided by energy sectors. The rest of the economy is treated in such a
way as to make this possible. Productivity trends are included in the
analysis and environmental protection is explicitly recognized as a con-
sumer of resources, at the levels of environmental protection envisaged
in 1973. . Only Nordhaus' base case is reported. He also investigates the
cost of energy independence, but does not give price growth rates or enough
information to infer growth rates.

Comparing the representative rates in Tables III-B-6 and I1II-B-7, it
will be seen that coal and electricity real prices are expected to grow at
the same rates in both 1975-85 and 1975-2000. However, petroleum product
prices are expected to grow relatively more rapidly toward the end of the
time period to the year 2000 and natural gas prices to grow relatively more
rapidly in the more immediate time horizon of the decade 1975-85.

Tables III-B-8 and III-B-9 give quantity growth rates, again as an-
nual averages. Parts A, B, and C of Table III-B-8 give quantity growth
rates drawn from the same models as the real price growth rates in the same
parts of Table III-B-6. Part D gives the Bureau of Mines (BOM) projections,
which, as previously noted, are used to get a second reference point (along
with the TF projections) for ORBES. The BOM projections are of approxi-
mately the same vintage as the FEA forecasts but differ in that they are
not based on economic analysis. In contrast to the other three, the Bureau
of Mines forecasts are simply physical projections based on past and
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Table III-B-7

U.S. ANNUAL AVERAGE
RATES OF GROWTH OF REAL PRICES,
PERCENT PER ANNUM 1975-2000

Petroleum Natural
Coal Products Gas Electricity

PART A. NORDHAUS ESTIMATES

Base Case

0.7 4.6 3.9 1.1

PART B. FORD FOUNDATION ESTIMATES

Historic Growth

Technical Fix

5.72 4.54 4.94 2.53
7.52 6.11 6.41 5.66

PART C. HUDSON-JORGENSON ESTIMATES

Base Case

2.69 0.70% 2.82 -0.22

PART D. REPRESENTATIVE RATES

2-4 3-5 3-5 1-2

(a) Crude petroleum

SOURCE: Part A:

Part B:

Part C:

Part D:

W. D. Nordhaus, "The Allocation of Energy Resources,"
Brookings Papers on Economic Activity, Vol. 3 (1973),

pp. 5535-6.

Ford Foundation Energy Policy Project, A Time to Choose
(Ballinger, 1974), Appendix F, pp. 498 and 502-3.
Growth rates have been corrected for changes in the
value of the dollar, as given in the same source.

E. A. Hudson and D. W. Jorgenson, "U.S. Energy Policy
and Economic Growth, 1975-2000," Bell Journal of Eco-
nomics and Management Science, Vol. 5 (Autumn, 1974),

p. 490. Undefiated rates are corrected for changes in
the value of the dollar.

Inferences based on judgment from rates shown in Parts
A, B, and C.
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Table III-B-8
U.S. ANNUAL AVERAGE

RATES OF GROWTH OF QUANTITIES OF Btus CONSUMED
PERCENT PER ANNUM 1975-1985

Petroleum Natural

Coal Products Gas - Electricity
PART A. FORD FOUNDATION ESTIMATES
Historic Growth 3.4 1.2 3.4 6.6
Technical Fix 2.8 -1.0 2.8 3.3

PART B. HUDSON-JORGENSON ESTIMATES
Base Case - 2.2 2.82 1.6 5.5
Independence Tax 1.7 0.75% -1.2 4.9

PART C. U.S. FEDERAL ENERGY ADMINISTRATION

Business-As-Usual

($13/bbl 0il) 5.4 2.2 1.0 5.7
Business-As-Usual
($16/bb1 0il) 5.9 1.5 1.0 5.9
Conservation :
($13/bb1 011) 5.1 0.4 0.6 5.6
Conservation
($16/bb1 0i1) 4.4 2.8 -1.0 2.2

PART D. BUREAU OF MINES (DUPREE-CORSENTINQ) ESTIMATES
4.4 2.8 -1.0 2.2

PART E. REPRESENTATIVE RATES
3-5 1-2 1-2 4-6

(a) Crude petroleum
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SQURCE:.

Part A:

Part B:

Part C:

Part D:

Part E:

Table II1-B-8 (Continued)

Ford Foundation Energy Policy Project, A Time to Choose
(Ballinger, 1974), Appendix F, pp. 498 and 502-3.

E. A. Hudson and D. W. Jorgenson, "U.S. Energy Policy
and Economic Growth, 1975-2000," Bell Journal of Eco-
nomics and Management Science, Vol. 5 (Autumn, 1974),

pp. 492, 509.

U.S. Federal Energy Administration, National Energy Out-
look (1976). Growth rates for all four cases are found
by comparing 1974 and 1985 quantities in Appendix G.

W. G. Dupree, Jr. and J. S. Corsentino, United States
Energy Through the Year 2000 (Revised), U.S. Depart-
ment of the Interior, Bureau of Mines (December, 1975),
p. 28.

Inferences based on judgment from rates shown in Parts
A, B, C, and D.
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Table III-B-9
U.S. ANNUAL AVERAGE

RATES OF GROWTH OF QUANTITITES OF Btus CONSUMED

PERCENT PER ANNUM 1975-2000

Petroleum Natural
Coal Products Gas Electricity

PART A. FORD FOUNDATION ESTIMATES

Historic Growth

Technical Fix

3.8 2.1 2.2 5.6
2.6 0.27 1.3 2.7

PART B. HUDSON-JORGENSON ESTIMATES

Base Case

2.7 2.2 1.1 5.1

PART C. BUREAU OF MINES (DUPREE-CORSENTINO) ESTIMATES

3.7 1.5 -0.49 5.9

PART D. REPRESENTATIVE RATES

2-4 1-2 1-2 3-6

(a) Crude petroleum

SOURCE: Part A:

Part B:

Part C:

Part D:

Ford Foundation Energy Policy Project, A Time to Choose
(Ballinger, 1974), Appendix F, pp. 498 and 502-3.

E. A. Hudson and D. W. Jorgenson, "U.S. Energy Policy
and Economic Growth, 1975-2000," Bell Journal of Eco-
nomics and Management Science, Vol. 5 (Autumn, 1974),

p. 492.

W. G. Dupree, Jr. and J. S. Corsentino, United States
Ene Through the Year 2000 (Revised), U.S. Depart-
ment of the interior, Bureau of Mines (December, 1975),
p. 29.

Inferences based on judgment from rates shown in Parts
A, B, C, and D.
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expected future trends in the energy industries. The authors, Dupree and
Corsentino, give no alternatives for the BOM forecasts. They are here in-
terpreted as expected results of policies in existence in 1975, when they
were develaped. No distinction is made in ejther Tables III-B-8 or III-B-9

between crude and refined petroleum. Both grow at substantially the same
rates in any one analysis.

Table III-B-9 is related to III-B-8 as Table III-B-7 was related to
III-B-6. FEA estimates were not made for the period 1975-2000 and hence
do not appear in Table III-B-9. The quantity growth rates in Parts A and
B of Table III-B-9 are drawn from the same models as the real price growth
rates in Parts B and C of Table III-B-7. A comparison of the representa-
tive rates shown in Tables III-B-8 and III-B-9 shows continuous slow growth
expected in consumption of petroleum products and natural gas in both the
1975-85 and 1975-2000 time spans. Electricity and coal are expected to
have more rapid growth over the entire period to the year 2000, but espe-
cially in the decade ending in 1985.

Table III-B-10 gives the author's best judgment of annual rates of
growth of real prices and quantities for selected years and energy sources,
as drawn from previous analysis of Tables III-B-6-9. Single fiqures,
rather than ranges of figures, appear in each cell, but no more precision
is to be implied than suggested by the previous ranges of "representative
rates." Table III-B-10 serves to summarize the projections for future ref-
erence.

Table III-B-10

BEST JUDGMENT
U.S. ANNUAL AVERAGE RATES OF GROWTH
PERCENT PER ANNUM

Petroleum Natural o
Coal Products Gas Electricity

PART A. 1975-1985
Real Prices 2.2 2.0 5.5 1.5
Quantities 5.7 1.0 0.8 5.7

PART B. 1975-2000
Real Prices 3.0 1.0 3.0 0.5
Quantities 2.7 2.2 1.1 5.1
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3.4 REGIONAL GROWTH RATES

Regional projections are not available for the boundaries of the Ohio
River Basin as defined in the present study. They are available, however,
for two Census Divisions, East North Central and East South Central, which,
between them, include ORB. These two Census Divisions are defined as the
following states: ’

East North Central (ENC) East South Central (ESC)

Ohio Kentucky
Indiana Tennessee
I1linois Alabama
Michigan Mississippi
Wisconsin

FEA projections to 1985 for these two Census Divisions will be used
as a basis for estimating growth in price and demand for ORB. The esti-
mates will be made in two steps. Tables III-B-11 and I1I-B-12 give the
historic (1960-72) price and quantity growth rates for East North Central
and East South Central compared with the United States as a whole. Tables
I1I-8-13 and III-B-14 give the same as projected by FEA to 198S.

Consider Tables III-B-11 and III-B-12. As shown in Table III-B-11,
for most energy sources and in all three customer classes, historic real
price trends have been downward. In the residential sector, ENC plus ESC
(ORB) has been roughly at the national rate for natural gas, but has not
experienced quite the national decline in petroleum products and electric-
ity prices. Despite these facts, residential consumption of all three
energy sources has increased at rates comparable to the national average,
treating ENC and ESC together (see Table III-B-12).

In the ENC and ESC commercial sectors, prices have gone down only for
gas and electricity. But rates of growth in consumption have increased
markedly for all three energy sources, in the U.S. and in ENC-ESC. Simi-
lar observations apply in the industrial sector, although here it appears
that a significantly greater than U.S. average increase took place in nat-
ural gas)consumption in ENC-ESC in 1960-72, (see Tables III-B-11 and
111-B-12).

Now, consider projections to 1985, as shown in Tables III-B-13 and
ITI-B-14. No decreases in real prices are expected, except, interestingly
enough, in ENC, where a very slight downward movement of electricity real
price is projected in the residential and commercial customer sectors.
Real prices of natural gas are expected to rise in ENC-ESC for residential
and industrial consumption, but not as much as in the nation. The same is
probably true in the industrial sector, although a precise statement can-
not be made without quantitatively weighing the separate ENC and ESC Divi-
sions. Growth rates for natural gas decline less in the residential sec-
tor and increase more in the commercial and industrial sectors of ENC-ESC
than for the nation. In the case of electricity, the situation is mixed,
between ENC and ESC, on the one hand, and among consumer sectors on the
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Table III-B-11

REGIONAL VS. U.S. ANNUAL AVERAGE

RATES OF GROWTH OF REAL PRICES, 1960-72

PERCENT PER ANNUM

Petroleum Natural
Coal Products? Gas Electricity

PART A. RESIDENTIAL SECTOR |
East North Central 1.1 -1.5 -3.4
East South Central -0.7 -1.7 -3.3
u.s. -2.4 -1.6 -4.1
PART B. COMMERCIAL SECTOR
East North Central 0.7 -2.1 -3.7
East South Central 5.6 -1.3 -3.6
u.s. -0.5 -1.4 -4.5
PART C. INDUSTRIAL SECTOR
East North Central 1.0 0.0 -2.5 -1.0
East South Central 4.4 -0.4 -0.9 1.6
u.s. 3.2 1.0 -0.5 -1.3

(a) Petroleum products include distillate, residual oil, kerosene, and

liquified gases only.

SOURCE :

U.S. Federal Energy Administration, National Energy Outlook

(1976), Appendix C, Table 12b.
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Table III-B-12

REGIONAL VS. U.S. ANNUAL AVERAGE

RATES OF GROWTH OF QUANTITIES CONSUMED, 1960-72

PERCENT PER ANNUM

Petroleum Natural
Coal Products? Gas Electricity

PART A. RESIDENTIAL SECTOR |

East North Central -1.5 4.6 7.3
East South Central 4.8 3.0 8.3
u.s. 0.4 4.2 7.7
PART B. COMMERCIAL SECTOR

East North Central 5.4 9.1 8.5
East South Central 25.3 4.8 8.3
u.s. 5.1 6.7 9.7
PART C. INDUSTRIAL SECTOR

East North Central -1.7 -1.2 7.4 4.8
East South Central 2.6 4.0 5.0 2.7
u.s. -0.8 2.6 4.4 5.5

(a) Petroleum products include distillate, residual oil, kerosene, and

liquified gases only.

SOURCE: U.S. Federal Energy Administration, National Energy Outlook

(1976), Appendix C,

Table 12a.
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Table 111-8-13

REGIONAL VS. U.S. ANNUAL AVERAGE
RATES QF GROWTH OF REAL PRICES, 1974-85
PERCENT PER ANNUM

Petroleum Natural
Coal Products? Gas Electricity

PART A. RESIDENTIAL SECTOR

East North Central 1.0 4.5 -0.5
East South Central 1.0 4.6 1.5
u.s. 1.5 5.7 | 1.3
PART B. COMMERCIAL SECTOR '

East North Central 1.0 5.4 -0.8
East South Central 1.1 5.8 1.8
u.s. 1.4 6.8 0.5
PART C. INDUSTRIAL SECTOR

East North Central 3.3 0.0 4.5 1.7
East South Central -1.9 2.2 7.2 4.6
u.s. 2.2 0.8 7.0 3.4

(a) Distillate price used for regional calculation in residential and
commercial sector; residual price used for calculation in indus-
trial sectors.

SOURCE: U.S. Federal Energy Administration, National Energy Outlook
(1976), Appendix C, Table 13b.
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Table III-8-14

REGIONAL VS. U.S. ANNUAL AVERAGE
RATES OF GROWTH OF QUANTITIES CONSUMED, 1974-85
PERCENT PER ANNUM

Petroleum Natural

Coal Products Gas Electricity

PART A. RESIDENTIAL SECTOR

East North Central 2.43 -0.77 8.15
East South Central 2.72 ~-1.59 6.18
u.s. 3.00 -1.80 7.50
PART B. COMMERCIAL SECTOR

East North Central 1.80 1.11 3.90
East South Central 2.32 3.10 a.n
u.s. 2.00 0.80 3.90
PART C. INDUSTRIAL SECTOR

East North Central 1.09 2.70 2.43 2.65
East South Central 6.41 5.1 2.10 4.84
u.s. 1.50 2.90 2.1 4.40

SOURCE: U.S. Federal Energy Administration, National Energy Outlook
(1976), Appendix C, Table 13a. .
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other. No clear statement can be made as to whether ENC-ESC as a whole is
different from the nation in a given sector. Insofar as any conclusion is
possible, it appears that we would not be far wrong to use national price
and growth rates for electricity in ORB. '

The case of coal takes on special interest because of the possible.
use of this energy source for the production of synthetic fuels, especially
high and low Btu gas, in ORB. As shown in Table III-B-13, the real price
of coal is expected to decline in ESC, although it is expected to rise in
ENC. The expected rate of growth of coal consumption in ESC is shown . (see
Table I1I-B-14) to be much above the national average for the period 1975-
85. Prices projected by Foster Associates (4) place both high and low Btu
synthetic gas from Eastern Butiminous coal in the same range as natural
gas in the period 1985 to 2000. Low Btu gas is expected to be produced
by 1985, but high Btu gas is scheduled to come in later.

A comparison is made in Table 1II-B-15 between the rates of growth of
natural gas prices projected by FEA and those by Foster Associates in the
above-cited study. FEA rates of growth are shown in Column (1). Foster
Associates' rates of growth are shown in Columns (2) and (3). Foster con-
siders two cases, regulation and free market; whereas FEA considers only
the continuance of existing public policies; that is to say, regulation.
Table III-B-15 shows that in all three customer classes, the Foster rates
of growth of real prices are higher for both the regulation and free mar-
ket cases. Rates of growth of real prices are also shown to the year 2000
in the Foster projections, but not in the FEA projections.

Table I11-B-16 gives "best judgment" rates of growth for both real
prices and quantities in the ORB region. The projections to 1985 are based
on FEA prices and quantities for the average of ENC and ESC. As shown in
Table 111-B-15, the FEA projections might be based on relatively low real
price growth in the case of natural gas. (The Foster Associates report
does not include price projections for electricity.) However, the FEA
projections are used because they were obtained from a model that includes
both price and quantity for all energy sources, including electricity.

Parts C and D of Table III-B-16 give growth rates to the year 2000.
We have no sure way of distinguishing regional from national growth in this-
period. Hence these projections were made by taking the ratio of national
growth rates 1975-2000 over 1975-85 from Table III-B-10 and applying this
ratio, for the appropriate fuel, to the corresponding rates for 1975-85,
as given in Parts A and B of Table III-B-16. This approach assumes that
ORB retains the same relation to national growth patterns in 1985-2000 as
it had in 1975-85.
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Table III-B-15

NATURAL GAS AVERAGE ANNUAL
RATES OF GROWTH OF REAL PRICES,
PERCENT PER ANNUM 1975-85 AND 1975-2000

Federal Energy Foster Associates;
Administration Average for Columbus, Ohio,
Eﬁzerageng; and St. Louis, Missouri
an C Regulation Free Market
) 2) 3]
PART A. RESIDENTIAL
1975-85 4.6 6.5 9.4
1975-2000 4.4 4.3

PART B. COMMERCIAL
1975-85 5.6 6.4 9.2
1975-2000 4.3 5.2

PART C. INDUSTRIAL
1975-85 5.4 8.1 11.4
1975-2000 5.3 6.1

(a) ENC: East North Central
ESC: East South Central

SOURCE: Column (1): Table III-B-13
Columns (2) and (3): Growth rates calculated from prices given
in Foster Associates, Inc., "Fuel and Energy Price Forecasts,"
Electric Power Research Institute EA-411, Project 759-2 (1977),
Vol. II, p. 99.
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Table III-B-16
BEST JUDGMENT

ORB ANNUAL AVERAGE RATES OF GROWTH
PERCENT PER ANNUM

Residential Commercial Industrial

PART A. 1975-85 REAL PRICES

Electricity Q.5 0.5 3.2
Natural Gas 4.6 5.6 5.9

PART B. 1975-85 QUANTITIES
Electricity 7.2 4.3 3.8
Natural Gas - -1.2 2.1 - 2.3

PART C. 1975-2000 REAL PRICES
Electricity -0.5 -0.5 2.2
Natural Gas 2.1 3.1 3.4

PART D. 1975-2000 QUANTITIES
Electricity 6.6 » 3.7 3.2
Natural Gas , -0.9 2.4 2.6

SOURCES: Parts A and B: Average rates for East North Central and East
South Central regions from Tables [II-B-13 and
I11I-B-14.

Parts C and D: Rates in Parts A and B multiplied by the cor-

responding ratios of national growth rates in
1975-2000 over 1975-85, from Table III-8-10.
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4. PROJECTIONS

4.1 PRICE-BASED PROJECTIONS

Real price growth rates from Table III-B-16 are used to calculate
projected prices in 1985 and 2000 for electricity and natural gas, respec-
tively. The electricity projections are shown in Tables III-B-17 and
I11-B-18 (Appendices B through E) by county for the same four groups of
counties in each state as in Table III-B-1. The gas projections are shown

;?ITgb;es III-B-19 and III-B-20. These are by state, following Table

Price projections are used to get price-based quantity projections,
with which supply will be compared. There are two possible ways of re-
lating prices to quantities, i.e., by (1) single-equation models and (2)
multiple economy-wide equation models. The price growth rates and the
quantity growth rates reported in Table III-B-16 were chosen in the first
place from economy-wide multiple equation models. Hence, the advantages
of the second approach have already been included in the analysis. Now,
the single-equation approach will be used, in addition, as another way of
translating the price growth rates into quantity growth rates.

A compressive single-equation analysis suitable for our purposes has
been published by Mount, Chapman,and Tyrrell (MCT) (1). In contrast to
most other studies of electric power demand, the MCT analysis gives con-
sistent formulations for the three customer classes, residential, commer-
cial, and industrial. It also reports results by census regions and,
within these, by states, for the three most important independent vari-
ables, population, income, and price of electricity. Other variables are
for the nation as a whole within customer classes, except for the inter-
cept, which is given by census region.

Mount, Chapman, and Tyrrell have a constant elasticity model, a var-
iable elasticity model,and a variable elasticity model with shift para-
meters for such regional variables as climate and degree of urbanization.
The constant elasticity model will be used here. The reason is that the
MCT variable elasticity model introduces the levels of the causal factors
in a way that we shall find mathematically inconvenient for the present
formulation. More specifically, as will be shown below, the causal fac-
tors in the present application are assumed to change in accordance with
growth rates. This necessitates a reformation that is minor with the
constant elasticity model but would not be excessively complex with the
MCT variable elasticity model. Insofar as the shift parameters are con-
cerned, we take these to be adeguately represented by the intercepts
which, as noted above, shift with each Census Division.
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Table I1I-B-19

NATURAL GAS PRICES IN ORB COUNTIES BY STATE, 1985
DOLLARS PER MILLION Btu (1974 DOLLARS)

Residential Commercial Industrial
ITlinois 2.09 2.24 1.96
Indiana 1.69 1.98 1.55
Kentucky 2.02 2.20 1.96
Ohio 2.01 2.26 1.99

SOURCE: Growth rates from Table III-B-16 applied to prices from Table
II1-B-2.
Table III-B-20

NATURAL GAS PRICES IN ORB COUNTIES BY STATE, 2000
. DOLLARS PER MILLION Btu (1974 DOLLARS)

Residential Commercial Industrial
I1linois 2.18 2.7 2.47
Indiana 1.76 2.40 1.96
Kentucky 2.11 2.66 2.47
Ohio 2.09 2.73 2.52

SOURCE: Growth rates from Table III-B-16 applied to prices from Table
II1-B-2.
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The MCT constant elasticity regression is

8 8
Q¢ = AQ%-1V1% Pt ng , (4)

where
t is the tEﬂ.year,
Q is the quantity of electricity demanded,
Vn is the level of the nth (of five) causal factor, and

A, X, By * - + Bg are parameters found by econometric analysis.

A recursive system such as shown in Eq. (4) would approximate equilibrium
over a long enough period of time for any levels of the causal variables.
However, in a dynamic situation, where the levels of the variables are
changing continuously, the structure of Egq. (4) must be changed. This is
done by substituting for the lagged value Q7. To illustrate the princi-
ple, consider the structure of Eq. (4) with on]y one variable.

Qp = AVEAMVEE A vA g ! %n(131)0%fn . (5)
or (1+k+k2+"'+ln-1) 8 A8 28 A0
Qp = A ViVeo1Ve-2 © ° " Qton - (6)
Now, with a given rate of growth, k, per unit time period,
Vi1 = Vte'k
Ve = Vte'Zk
Vi3 = ve~3k
etc.
then N
0y = A(1+A+A2+"°)vt8(1+k+k2+'")e'ks(l+212+3l3"'"') Qér_]n _ (7)
[t can be shown that
=1 +a+2%+ DU lT::l;:l ; (8)
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S=a+2+nde- - - mna=al =" a"nr) (9)

The approach will be to determine the factor by which the quantity at time
t = n (= 1985, 2000) is greater than that in a base period, t = b (= 1974)
for the ORBES section of each state. Thus, equations (7), (8), and (9)
substituted into Eq. (4) with the base period b as period t - n, give

8yS BeS
£D%.= Asv.l1 exp(-k]315) I V55 exp( -k
e

An intuitive discussion of Eq. (10) will describe the process. The
coefficients 8; are short-run elasticities. Each of these is weighted for
each year by 0J< A <1 to the appropriate power for that year and applied
to the corresponding variable as shown in Eq. (6), above. The effect of
each variable is then represented by the sum of its individual short-term
effects, with account taken for the change in the level of the variable
itself as time passes. Neither Qp, in the base year nor Q, in the terminal
year are equilibrium amounts as compared with what these quantities would
be if the variables were to remain for an infinite period of time at their
levels in each of these years.

5853) (10)

Values of A, 1, and 8, through Bg are given in Table III-B-25 from
MCT. Values of s and S, dlfined in Egs. (8? and (9), are given in Table
I11-B-26. Rates of growth of price are from Table III-B-16. Price-based
projections of demand are given in Table III-B-27. Other sources of data,
where relevant, are noted in the source for Table III-B-27.

Refer to Table III-8-27. Demand is given for two sectors; i.e., re-
sidential and commercial-industrial combined. The reason for combining
the last two is that CMT's distinction between commercial and industrial
is not the same as that used herein, on which the Energetics data are
based.

Demand totals are compared with 1985 planned supply. The latter is
calculated from planned capacity. With lead times for power plant con-
struction close to ten years from inception to power generation, commit-
ments are already made for capacity that will be in existence in 1985.

Two kinds of adjustments were necessary to convert planned megawatts of
capacity to megawatt hours of generation. These are the (1) export factor
and (2) load factor.

The export factor refers to the percentage of power exported. In
three of the four-state ORBES subsectors, more power was generated in 1974
than was used within the subsector. The exact figures are shown in Table
I11-B-3C for each of the states. For purposes of calculating megawatt
hours of supply to the subsector, the complement of the export factor, or
the percentage consumed at home, is the more useful concept. The follow-
ing are percentages of generation given over to home consumption:
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Table I11-B-25

MOUNT, CHAPMAN, TYRRELL COEFFICIENTS

8 83 By 85
A & Personal Price of Price of Price of
e P 9P A 1o L i1y s ST R o
.
Ohioc  RP 1.616 0.8859 0.12 0.02 -0.14 0.02 -0.05
cb 1.810 0.8735 0.13 0.11 -0.18 0.0) 0
i 1.618 0.8869 0.12 0.06 -0.21 0 0
Indiana R 1.616 0.8859 0.12 0.02 -0.14 0.02 -0.05
c 1.810 0.8735 0.13 0.1 -0.17 0.01 0
I 1.618 0.8869 0.12 0.06 -0.23 0 0
I1inois R 1.616 0.8859 0.12 0.02 -0.14 0.02 -0.05
c 1.810 0.8735 0.13 0.12 -0.19 0.00 0
i 1.618 0.8869 0.12 0.05 -0.23 0 0
Kentucky R 1.623 0.8859 0.1 0.02 -0.14 0.02 -0.08
C 1.754 0.8735 0.13 0.10 -0.14 0.01 0
1 1.648 0.8869 0.13 0.07 -0.18 0 0

(a) 1970 dollars

{b) R:
C:
I:

SOURCE :

residential
commercial
industrial

Mount, T.D, Chapman, L. D., and Tyrrell, T. L., “Electricity Demand in the United States: An Econometric Anély-

sis,” Oak Ridge National Laboratory, 1973 (NSF/EP-49).



Table I11-B-26
VALUES OF s AND S

{(n =10)
A s S
Residential 0.8859 6.155 24.67
Commercial 0.8735 5.861 22.61
Industrial 0.8869 6.179 - 24.84

SOURCE: Calculation based on Eqs. (8) and (9).

111-B-36



Table I1I1-B-27

PRICE-BASED PROJECTIONS,
ORBES COUNTIES BY STATE
1985
(THOUSANDS OF MEGAWATT HOURS)

Demand Supply,
Commercial + ‘ Planned,

Residential Industrial Total Total
I1linois 12,562 17,161 29,723 29,480
Indiana 18,705 29,400 48,105 65,477
Kentucky 19,258 32,852 52,110 75,976
Ohio 34,327 55,140 89,467 149,606

SOURCE: Demand calculation based on Eq. (10) using coefficients from
Tables II1I-B-25 and III-B-26, plus the following:
V1 (population): Table II-B-2-1 ORBES Report
Vo (per capita income): Table III-B-5 with 2.7 percent annual
growth, U.S. F.E.A., National Energy Outlook (1976), p.
C-22, Table 9b.
Vi %p;ice gf electricity): Tables III-B-1, III-B-16, and
I1I-B-17.
V4 (price of gas): Table I1I-B-2, III1-B-16, and III-B-19.
Vg (appliance prices): Survey of Current Business, trends of
1960-74 extrapolated.
Supply calculation based on Table 1 g/h-16 ORBES Task 1 Report
with export factors and 1oad factors calculated as described
in the text.
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I11inois ORBES Counties: 29.5%
Indiana ORBES Counties: 69.7%
Kentucky ORBES Counties: 81.5%
Ohio ORBES Counties: 116.5%

Thus, net exports are more then 70 percent of the power generated in
I11inois-ORBES. 1In Indiana net exports are about 30 percent; in.Kentucky,
about 20 percent; and in Ohio-ORBES, there are net imports; t.e., 16.5

percent more power is consumed than is generated. In order to estimate
local planned supply, the same percentages were assumed to hold in 1985.

Second, a target load factor of 67 percent was assumed for 1985. The
1975 load factor was 61 percent (2, p. 236). FEA regards a 67 percent
load factor as attainable in 1985 with reasonable load management tech-
niques (2, p. 237). (A model of peak load pricing for the purpose is in-
cluded in Appendix A, below.)

On the supply side, there is the question of a reserve margin. Nor-
mal practice is to allow 20 percent. FEA reports that in recent years
excess reserves have been 14 percent above the traditional 20 percent (2,
p. 222). The reasons for this are not clear. Large units {600 MW and
above) installed today are less reliable than in the past (3, pp. 18-20).
[t is also, of course, possible that capacity has been overbuilt. But
neither explanation would seem acceptable for a long run analysis. Ac-
cordingly, the traditional 20 percent excess reserve margin will be used
herein.

The foregoing considerations are brought into the calculation of plan-
ned supply in the following way. Planned megawatts of capacity, as given
in the source for Table [II-B-27, are multiplied by 8760, the number of
hours in a year. The result is multiplied by (1) the fraction not ex-
ported; (2) the load factor 0.67; and (3) the capacity factor 0.80. The
last allows for the 20 percent reserve margin.

A comparison of total demand and planned supply in Table III-B-27
shows that the latter significantly exceeds the former in all state-ORBES
subsectors except I1linois. This result would be changed but little if

the 1975 load factor of 61 percent were used instead of 67 percent. From - -

a benefit-cost standpoint, the implication is that costs exceed benefits
except in I1linois. This conclusion, however, is based on only the price-
based analysis and applies only to one of the two target years being con-
sidered, 1985.

4.2 QUANTITY-BASED PROJECTIONS

Quantity-based projections are made to both 1985 and 2000. The same
planned supply is used for the former as in Table III-B-27, and for the
same reason; i.e., capacity on the line by year 1985 is already committed.
On the other hand, supply planned for year 2000 is a policy variable to-
day. Alternative levels of planned supply, as developed for the purpose
of ORBES, will be used for comparison with the quantity-based projections
to 2000.
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4.2.1 1985 PROJECTIONS

Quantity-based projections to 1985 are shown in Table II1I-B-21 by
states and counties. These are based on quantity growth rates shown in
Table III-B-16. ORBES county totals are summarized in Table III-B-28.

Refer to Table III-B-28. The comparison of demand and supply leads
to the same conclusions as in Table [II-B-27; i.e., planned supply is
higher than demand is expected to be, on the basis of the same home con-
sumption ratios as existed in 1974 with the load factoer of 67 percent and
a 20 percent reserve margin. Even if the load factor were reduced to 61
percent, as in 1975, there would be excess supply. The implication is
that benefits fall correspondingly short of costs with planned supply.

It is significant that the same conclusion is reached for both the
price-based and the quantity-based projections. The former were derived
from the CMT model and price growth rates. The latter were derived from
quantity growth. Each of the price and quantity growth rates were inde-
pendently inferred from a series of different economy-wide models.

Table I11-B-28

QUANTITY-BASED PROJECTIONS
ORBES COUNTIES BY STATE
1985
(MILLIONS OF MEGAWATT HOURS)

Demand
Supply,
Residential Commercial Industrial Total? Planned
[111nois 9 4 11 24 29
Indiana 24 9 22 55 65
Kentucky 33 27 30 66 75
Ohio 37 24 47 107 149

(a) Totals may differ slightly, due to rounding.

SOURCE: Demand is from Table III-B-2TC, Appendices B, C, D, and E.
Planned supply is from Table II1I-8-27.
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4.2.2 2000 PROJECTIONS

Demand projections to the year 2000 for electric power appear in
Table III-B-22, Appendix B, C, D, and E. These have been summarized by
ORBES counties within states in Table I1I11-B-29. Only total demand is re-
ported. Because of the greater error in making projections so far into
the future, details by customer class are omitted from Table III-8-29.

Supply projections were made by the Energy Resources Center of the
University of I11inois at Chicago Circle, based on the Bureau of Mines and
Technical Fix assumptions adopted in the ORBES study. The Energy
Resources Center projections were of installed capacity, corrected to year
2000 for retirements as well as additions, and distributed among the ORBES
states. Capacity projections were corrected to megawatt-hours using the
same home consumption factors, load factors, and reserve margins as in
Tables III-B-27 and I[II-B-28.

Comparing total demand with supply in Table III-B-29, it is clear that
the TF projections come closer to our demand projections than do the BOM.
Moreover, the demand projections are relatively high compared to what might

Table I1I-B-29
QUANTITY-BASED PROJECTIONS
ORBES COUNTIES BY STATE

2000
(MILLIONS OF MEGAWATT HOURS)

Total Eﬁ_§gggle?_
Demand M

I11inois 46 72 28
Indiana 109 176 68
Kentucky 134 202 | 78
Ohio 203 472 182

SQURCE: Demand is from Table III-B-22C. Supply is from
Energy Resources Center, University of Il1linois
at Chicago Circle, Forecasts of Electric Power
and Ene Requirements for the ORBES States
and the %ﬁBEg Subregions 1hrough the Year 2000,

6), lables 11-14 and 21-24, adjusted for
same export factors, load factors, and reserve
margin as used in Tables I1I1-B-27 and III-B-28
of the present report.
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reasonably be achieved by load management in the year 2000. It will be
recalled that a load factor of 67 percent is used in Table III-B-29. This

is the load factor projected by FEA for 1985. By the year 2000, a higher
load factor might very well be achieved.

A final observation goes back to a point noted early in this study:
the BOM forecasts were not derived from an economic model, but from inde-
pendent projection of past trends, qualified implicitly by the authors'
expectations about economic matters. Forecasting is far from a precise :
science, but we know enough about it to rank as more promising the general
model approach than that used by BOM. At the same time, it is important
to note that the TF scenario assumed a particular policy orientation.
However sophisticated the Ford Foundation model, the TF projections also
rest on policy assumptions. It turns out that the growth rates we have
used, which were based on a survey of models, combined with the expecta-
tion that public policy would give some play to conservation as a goal,
come out relatively close to the Ford Foundation (TF) supply projections.
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APPENDIX A
PEAK LOAD PRICING MODEL

In general, elasticity of demand is defined as

n = %gég-f g%%%g% . (A-1)

Integration and rearrangement gives

Q= AP, (A-2)

where A is the number whose logarithm is the integration constant. Elas-
ticity » is negative when P and Q both apply to the same commodity; i.e.,
for "own" price elasticity. It is positive when P and Q apply to each of
two substitute commodities. The latter is, then, a cross elasticity.

Now, consider two different times of the day, say, two discrete hours,

iand j, in which there is electric power demand. On the assumption that
demand in one hour is substitutable for demand in the other hour,

Qi

“Nesz: Ne o
AiPj 11Pj1J (A-3)

and

Q;

-N.. N..

.p, Jdp Jd1 -
AJPJ P; . (A-4)
The double subscripts indicate own and cross elasticities, respectively.
Negative signs have been added to distinguish the expected signs of the
own and cross elasticities. It can be shown that

nﬁnjj = n.ijnj.i . (A-S)

Let i and j be numbered from 1 to 24 for the hours of the day, but
any hour may take on the value i = 1 and all hours before and after it are
numbered in ascending order. Consider the case in which all days are
alike. Then, numbering may cross the date line in either direction. We
hypothesize that own elasticities and cross-hour elasticities are related
by a decay constant, k:

nij = -njjexpl-(3 - ) k] . (A-6)
In general, for each hour, i:

n:: 24 -n.. . .
Q; = AP 1 I Py Vexpl-(j - i) k] i, 3 =1 - 24, (A-7)
j=2
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Thus, there are 24 parameters n;;, 24 parameters Aj,and the parameter k
to be simultaneously estimated. The estimation process could be simpli-
fied by grouping together selected hours and by truncating the decay rela-
tionship such that only those cross elasticities having

exp[-(j - 1) k] > ¢

are considered. Since k is a parameter to be estimated, the last condi-
tion would require a trial and error process.
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Sources for Tables

No. il1l-B-
1

17

18

21
22
23

24

APPENDIX B
ILLINOIS

?é?i Federal Power Commission, Typical Electric Bills,

Drysdale, Frank R., and Calef, Charles E., The Ener-
getics of the United States of America: An Atlas,
(Brookhaven National Laboratory, 1976). Residential,
commercial and industrial consumption was determined
with the help of use factors as given in Egs. (1),
(2), and (3) in the text and related discussion.

Ibid.

U.S. Bureau of the Census, County and City Data Book,
1972 (U.S. Government Printing Office, 1973).

Growth rates for 1975-85 from Table III-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-2000 from Table III-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table III-B-3.

Growth rates for 1975-2000 from Table III-B-16 applied
to quantities in Table III-B-3.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table III-B-4.

Growth rates in 1975-2000 from Table III-B-16 applied
to quantities in Table III-B-4.

111-8-47



EAR 1974 IN ORBES PLANT COUNTIES

Y
IS

luDUSTRlAL

$/120,000KWH

C/KWH

C/KWH

COMMERCTIAL

$/1500KWH

C/KWH

RESIDENTIAL

COUNTY NAME

$/250KWH

®© 0006685606000 0008008 4¢8
VOB OOV BV VOO L O LCOVEC OV
L0 GOV LL OV OOV OB OOV O L OO0
NANNNONNN NN N NN NI NN N N

NN NN NN NN NN NN NN
© 6 6060660000080 00004600

TELIELIIL I LTI T LISy

ke alo X X 3. X0 Y- 10 N. Yo Yo 4. Xo X, e Yo Yo X0 Yo 3
OO OO O OO OO OMOEOMO™
® 6 08 00 000 0606008 068 0900 00
NN N AN NN NN NN NN NNNN
VOOV VOV IOV OOV OV OOV V VOV

o gt G ot e (oo (XD o 0 gt (1 LN OV O\ P o ot = NCOY
@ & & 6 & 6 0 & 8 8 0 68 0 0 9 0 ¢

AT N LTS LN T OO

NN FAOONPNOMMAOD T NN NN

€OV NP () ) s () (N 0NV 0V O OO ot ot (71 (1) (VA ) et (T
0 0 0600090000080 800

FrOROP RO COORDVOCDOCD®
- e =l ot -

Z O WwWed X =
Qxm QN - O

QX O>»2VLY Y<d Z

E XZLHOWIWWZ T WVl d b= emtl)
e e g
<LEZ [-4-4- 4 . V=
I LU Crm UL DL T
AUUVUOIT I I ™ML JITT AL ANNNIE

NS NN~ DORO =N LN O™
QOO Pt © O O N KO ot 7=t vnt =l ymug 7=b gunf puf
elol~l=ololalelelolalellololelele]=lal-]
NN NN NN N NN N NN N NNNN NN

II1-B-49



ELECTRICITY PRICES FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES
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OR YEAR 1974 IN ALL OTHER ORBES COUNTIES
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EAR 1974 IN ALL OTHER COUNTIES
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LLINOIS

T

COUNTY NAME

® & ® 0000 0 0 g 000 o0
OO =0 Crtei T~ OINCO
NOONO T~ 0N ODWON

Lo ] -

e 8 0 8 060 8600600000000

OITNDVO et Qe LS N OO OO

AN AN it P Yot o NVF OO et DI
- - (22 ]

990 0 00060060 000000060800
VONVDVDRVOON™B Qe QMO
rvtont (N P OIONIN e N 0N ._”I. -y

2 On we e -

S LN gy O

OXO» 20«4 X<t 2
2 XZIOWDWUZ I WU D=t meill
ZNEZ U= QO QN e N L Db T =
OSAEHNNDR“VRRRL.HOSI
e JES U WA S WL DOV T
QOWO I LTI LT TAAVINNITE

NS N R RO DORCT N0
OCOQQ 1= © O N vt ent ot o ot g 94 e
olelolalolele ololelololelwlele =T lole)
NN NN N NN NN N ININNINN N

III-B-54

198. 1314, 2229. 18.

717.

SUBTOTAL



FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES
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ELECTRICITY CONSUMPTION FOR YEAR 1974 IN ALL OTHER ORBES COUNTIES

IN THE STATE OF ILLINOIXS
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ELECTRICITY CONSUMPTION FOR YEAR 1974 IN ALL OTHER COUNTIES

IN THE STATE OF ILLINOIS
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TABLE 4Bt NATURAL GAS CONSUMPTION FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES
IN THE STATE OF ILLINOIS IN BILLIONS OF BTUS

COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL
1 CHAMPAIG 5731. 533, 6013. 122717,
2 HENRY g 43. 288. 3099. 5030.
3 MACON 30. 3671. 5574, ;4315.
4 MADISON 14271, 9495, 12453, 6218,
5 MCLEAN 3%48. 1701. 4544, 9493,
6 PEORIA 7135, 3104. 9242. 20081,
7 %ANGAMDN 6166, 1433, 7025, }4622.
8 TAZEWELL 6057. 5223. 5215, 6556,
9 WOCDFORD 869. m. 1549. 2495,

SUBTOTAL 50850. 25525. 54774, 131149,



NATURAL GAS CONSUMPTION FOR YEAR 1974 IN ALL NTHER DRBES COUNV1ED

IN THE STATE OF ILLINOIS IN BILLTONS OF BTUS
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TABLE 5C: OTHER ECONOMIC VARIABLES FOR YEAR 1974 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF ILLINOTY
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FOR YEAR 1974 IN ALL OTHER ORBES COUNTIES

TABLE 5C:
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1974 IN ALL OTHER COUNTIES

OTHER ECONOMIC VARIABLES FOR YEAR
STATE OF ILLINOIS
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ELECTRICITY PRICES FOR YEAR 1985 IN OTHER ORBES SMSA COUNTIES
IN THE STATE OF ILLINOIS

TABLE 1783

INDUSTRTAL
C/KWH

$/120,000KWH

C/KnH

COMMERCIAL

%/KHH $/1500KWH

RESIDENTIA

$/250KwWH

COUNTY NAME

Pt X
® 8 0 ¢ 0 0 0 0o 3

NONNONNNNNN

o e v 000t
NNG NN PN
O NN N
CONQCNNPNNN
M EOAOOEOOEO TN

QTP LOL

R
T TN TOL

IV g nunNn
LSO ST
e 0 00600 00
OOVNOVOVVO 0O
VOV OO OO

e SN B ETO
Ce s 000 0

A lululalal Tl )

O LN VN =DNO
=V $ = T NNO
s © ¢ 06 90 % 0 0O

OOtV IDBRO
- P~

Za0
b4 [ T4
Sz<zwWo
A>ZVamg XL
- taypt-t
23202 E

R e et

OO SN O~
NNNNNNNNN
QOoOOQCOQ0
NN NN NN

AlIG

111-8-70



ELECTRICITY PRICES FOR _YEAR 1985 IN ALL OTHER ORBES COUNTIES

IN THE STATE OF ILLINOIS

TABLE 17C:
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TABLE 17C: ELECTRICITY PRICES FOR ;EAR 1985 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF TLLINOI
COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL
$/250KWH C/KwH $/1500KWH C/KWH $/120,000KWH C/XWH
0 UNION 11.00 4.4 66.45 b4 3222. 2.7
1 VERMILLI 9.43 3.8 66.45 boh 3222. 2.7
2 WABASH 10.96 4.4 66.45 hob 3222. 2.;
3 WARREN 8.65 3.5 66,45 4.4 3222. 2.
4 WAYNE 10.39 4.2 66.45 44 3222. 2.7
S WILLIAMS 11.20 4.5 66.45 44 3222. 2.1
6 BOONE 20.65 8.3 66.45 4.4 3222. 2.7
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TABLE 18A: ELECTRICITY PRICES FOR YEAR 2000 IN ORBES PLANT COUNTIES
IN THE STATE OF ILLINOIS
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TIES

YEAR 2Z0O0OOC IN OTHER ORBES SMSA COUN

TABLE 18863
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ELECTRICITY PRICES FOR YEAR 2000 IN ALL OTHER ORBES COUNTIES
ILLINOIS

IN THE STATE OF

RESIDENTIAL

TABLE 18C:
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YABLE 18C: ELECTRICITY PRICES FOR YEAR 2000 1 ALL OTHER ORBES COUNTIES
IN THE STATE OF TLLINOJS ™ nE
COUNTY NAME RESIOENTIAL COMMERCIAL INDUSTRIAL
$/250KWH C/KWH $/1500KWH C/KWH $/120,000KWH C/XWH
2080 UNION 9.07 3.6 54.78 3,7 4018. 3.3
2061 VERMILLI .M 3.1 54.78 3.7 4018. 3.3
2082 WABASH 9.03 3.6 54.78 3.7 4018, 3.3
2083 WARREN T.13 2.9 54.78 3.7 4018. 3.3
2084 WAYNE 8.57 3.4 54.78 3.7 4018. 3.3
2085 WILLIAMS 9.24 3.7 54.78 3,7 4018, 3.3
2086 BOONE 17.02 6.8 54.78 3.7 4018, 3.3



FOR YEAR 2000 IN ALL OTHER COUNTIES
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ELECTRICITY CDNS% } ON FOR YEAR 1985 IN ORBES PLANT COUNTVIES

MPTI
IN THE STATE OF ILLINOIS

RESIDENTIAL

TABLE 21A:s
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319. 1997, 3899.

1584,

SUBTOTAL



TY CONSUMPTION FOR YEAR 1985 IN OTHER ORBES SMSA COUNTIFS

TABLE 2183 ELECTRICI
IN THE STATE OF TLLINOIS
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ELECTRICITY CONSUMPTION FOR YEAR 1985 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF TLLINOIS

TABLE 21C:

COMMERLIAL
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TABLF 21C: ELECTRICITY CONSUMPTION FOR YEAR 1985 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF ILLINOIS

COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL
1, 000MWH 1, O00MWH 1,000MWH 1 y000MWH

0 UNION 41. 9. 43, 92.
1 VERMILLI 262, 160. 279. 701,
2 WABASH 33. 16. 40, a9,
3 WARREN 55. 13. 122. 190.
4 WAYNE 24. 43, 3¢6. 103,
5 WILLIAMS 102. 29. 132, 263,
6 BOONE 60. 93. 63. 217.
SUBTOTAL 3966. 1826, 5556, 11349,
ORBES~-TOTAL 9098. 3939, 11065, 24103,
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TABLE 21D:3 ELECTRICITY CONSU ] < ALL Ovrimm o
BB R I Ve OF YULINOTs " Y5 TR ¥ v aea
COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL
1, 000MWH 1,000MWH 1, 000MWH 1 ,000MWH
2087 CARROLL 54, Se 110. 169.
2088 COOK 18748 9781. 14336, 42865,
2089 DEKALB 201. 98, 243, 542 .
2090 DUPAGE 2248, 307. 1427, 3982,
2091 LODAVIES 57. K Y 93, 153,
2092 KANE 978. 162. 879. 2020.
2093 KENDALL 101. 0. 97. 197.
2094 LAKE 1818. 173. 1128, 3120,
2095 MCHENRY 367 183. 304. 854,
2096 OGLE 117. 60. 176. 353,
2097 ROCKTSLA 494, 362. 399, 1256,
8 LEE 96. 33, 146, 2715,
99 STEPHENS 125. 95, 169, 389,
00 WHIYESID 358. 65. 129. 551.
01 WINNEBAG 169. 583. 524 1876.
02 WILL T04, 357. 617. 1618.
SUBTOTAL 27233. 12269. 20777, 60279,
STATE-TOTAL 36331. 16208, 31842. 84381.



Y CONSUMPTION FOR YEAR 2000 IN ORBES PLANT COUNTIES

TABLE 22A: ELECTRICIT
IN THE STATE OF ILLINOIS

COUNTY NAME
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520. 3022, 7523,

3981.

SUBTOTAL



FOR YEAR 2000 IN OTHER ORBES SMSA COUNTIES

TABLE 22B:

TOTAL
1 »000MWH

INDUSTRIAL
1, 000MWH

COUNTY NAME
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2029 WOOOF
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ON FOR YEAR 2000 IN ALL OTHER ORBES COUNTIES
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TABLE 22C:3

'IEI.N-IE%OT!Elg‘}I‘?Engs‘frt}ﬁg?sFoR YEAR Z000 IN ALL OTHER ORBES COUNFIES

COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL
1,000MWH 1 ,000MWH 1+ 000MWH 1 yOO0MWH

0 UNION 102. 14. 65. 181.
1 VERMILLI 659. 261. 423, 1343,
2 WABASH 82. 26. 61, 169,
3 WARREN 139. 21. 184, 344.
4 WAYNE é1. 70. 54. 185.
S WILLIAMS 256. 4. 200. 503,
6 BOONE 151. 152. 96, 399,
SUBTOTAL 9969. 2981. 8408, 21358,
ORBES-TOTAL 22869. 6430. 16743, 46043,
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TABLE 2202 ELECTRICITY CONSUMPTION FOR YEAR 2000 IN ALL OTHER COUNTIES
IN THE STAT

COUNTY NAME
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NATURAL GAS CONSUMPTION FOR YEAR 1985 IN ORBES PLANT COUNTIES

IN THE STATE OF ILLINOIS IN BILLIONS OF BYUS

TABLE 23A:

COMMERCTIAL INDUSTRIAL TOTAL

RESIDENTIAL

COUNTY NAME
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TABLE 2382 NATURAL GAS CONSUMPTION FOR YEAR 1985 IN QTHER ORBES SMSA COUNTIES
IN THE STATE OF ILLINOIS IN BILLIONS OF BTUS

COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL
1 CHAMPAILG 5020. 671. T745, 13437,
2 HENRY 1439. 363. 3992, 5;94.
3 MACON 4494, 4626. 7179. 16299,
4 MADISON 12301. 11963. 16039, 40503,
5 MCLEAN 2845. 2143, 5853, 10841,
6 PEORIA 6776, 3911. 11904, 22591.
7 SANGAMON 5401. 1806. 9048. %6255.
8 TAZEWELL 5306. 6581. 6795, 8682.
9 WOODFORD T61. 98. 1995, 2853,

SUBTOTAL 44544, 32162, T0549. 147255,



*\BS IN_ALL OTHER ORBES COUNT IES

NS OF BTUS

INDUSTRIAL

al®]

TABLE 23C:

TOTAL

COMMERCIAL

RESIDENTIAL

COUNTY NAME

ooo.oOc,c.ooooc.aoo.o.ﬂcooo....ooo.?.ooo‘.oo.oooooooo.o.ooooo

53203896345108122993922875056536183132190507863274

VIN OO MmN AN ~R 79860230149632672355558543389197594

et Qr Nt oS PG NP O TN 3693465350‘460392456003813501766098

@ e Ot it (NesdwdNE@ O (et O A R I ol ot et o O\ oD vl e O OV Nlomit\ o
-8 o

......,....O.....0.0..."...0............(,.........0......
4501033295802108693344464029375892861548‘241860377
TORNTOMONMOVCM 91613491597104221267990259333467743
O 0= o O TP O stV O MNIN QP T NNOPNON G OO MNP iy N ONDIN OCmimN N O
L 4 N N et smesont sionteietos b () e OO N = Qen  pdem

O..o.........o..o.o...o.0...0..000......0.0...0...
69691123933169090569220684023232093479356330190498
OO ANADTDWOR™ FTROMMIT®D Qi NOLOOOVDBLNON NCOmy M emineg
O =M N O NI o 0 NN e Dt - GO aOm
- YT -t
.c0...-.-.........‘..o...QQ.....G..0.0.0Q.....000.
59852440543027056542378550840656761198471046013518
et (A O et & M P O et O vy N A et (T UVD NUA TN P ot F OMNNGE DT F O OD O PR
ONMOMOMONO~ PN NPT TOD=D NP @ ONGRDOTM TOTMMM s B e
N -t -t . vt Aot () -t ~

o « S« 9 2 2 o w w2 w W pofa

(=] Zrt P Xd N NTM N e 2 VNS W Yt 0O X m az

T 9T O Oxed OV J2>Z0OX 2006 LXWOZX g L qTT)
N LBV Ol JoXZe EOCQANUUNg JZ0ZDZLI0VL-- AMLNBK
TRt Lt LB SRt T BT et
ML mkm L&MUENDDFAORUARAMAEOANAMACAAAEmﬂﬂwIIOUMIAHT
AABBCCCCCCCDDEEEFFFFGGHJJJJKKLLHHHMHHHHHHPPPPRRSSS
0[234567890123456789012345678901234567890123456789
333333333344%44#44%4555555555566666666667777777777
SOCCORRASLROQLO000 0000000000000000000000000000000
0 08 £ N0 00 0 N0 O 0 O £ O N O NN O O NN NN TN N N NN N NN N N NN NN IN N I N N N NN

I11-8-91



NNNNONNN
(olelololaloTo)
(- 3--3- X--1--1.-]-

26-8-111

TABLE 23C: NATURAL GAS CONSUMPTION FOR YEAR 1985 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF TLLINOTS IN BILLIONS OF BTUS
COUNTY NAME RESIDENTIAL COMMERCTIAL INDUSTRIAL TOTAL
0 UNION 386. 104, 682, 1172,
1 VERMILLI 3058. 2322, 5450. 10830.
2 WABASH 348, 209, 719. 1276.
3 WARREN 559. 150. 1906. 2515,
4 WAYNE 227. 499, 556, 1282,
5 WILLIAMS 1041. 361. 2265, 3674,
6 BOONE 965. 1873, 1710. 4547,
SUBTOTAL 42435, 25719. 99078, . 167232,
ORBES~-TOTAL 102232, 61931. 200596, 364762,
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IN BILLIONS OF BTUS

NATURAL GAS CONSUMPTION FOR YEAR 2000 IN ORBES PLANT COUNTIES
INDUSTRTAL

IN THE STATE OF ILLINOIS
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TABLE 2483 NATURAL GAS CONSUMPTION FOR YEAR 2000 IN OTHER ORBES SMSA COUNTIES.
IN 'I’HE STATE OF ILLINOIS 1IN BILL IONS OF BTUS

COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL
1 CHAMPAIG 4528. 994, 11834. 17356.
2 HENRY 1298. 538, 6099, 7935.
3 MACON 4053. 6854 . 10969. 21876.
4 MADISON 11274. 17726. 245017. 53507.
5 MCLEAN 2566, 3176. 89413, 14685,
6 PEORIA 6111, 5795, 18188. 30094.
7 SANGAMON 4871. 2616, }3825. 21372,
8 TAZEWELL 4785, 9752, 0382. 24919,
9 WOODFORD 686. 144. 3048, 3879.

SUBTOTAL 40171. 47655. 107795, 195622,



TABLE 24C3 NATURAL GAS CONSUMPTION FOR YEAR 2000 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF ILLINOIS IN BILLIONS OF BTUS

COMMERCTAL INDUSTRIAL TOTAL
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COUNTY NAME

UNION
VERMILL]
WABASH

SUBTOTAL
ORBES—-VOTAL

38269.
9219%6.

91766,

151386.
306502,

227765,
490466,

ORBES COUNT IES



NATURAL GAS CONSUMPTION FOR YEAR 2000 IN ALL OTHER COUNTIES

IN THE STATE OF ILLINOIS IN BILLIONS OF BTUS

RESIDENTIAL

TABLE 24D:

INDUSTRIAL TOTAL

COMMERCIAL

COUNTY NAME
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SUBTOTAL

388325. 983849, 1776493,

404324,

STATE-TOTAL
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Sources for Tables

No. III-B-
1

3.

17

18

21
22
23

24

APPENDIX C
INDIANA

U.S. Federal Power Commission, Typical Electric Bills,
1974.

Drysdale, Frank R., and Calef, Charles E., The Ener-
getics of the United States of America: An Atlas,
{Brookhaven National Laboratory, 1976). Residential,
commercial and industrial consumption was determined
with the help of use factors as given in Egs. (1),
(2), and (3) in the text and related discussion.

Ibid.

U.S. Bureau of the Census, County and City Data Book,
1972 (U.S. Government Printing Office, 19/3).

Growth rates for 1975-85 from Table III-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-2000 from Table III-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table III-B-3.

Growth rates for 1975-2000 from Table III-B-16 applied
to quantities in Table I[II-B-3.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table III-B-4.

Growth rates in 1975-2000 from Table III-B-16 applied
to quantities in Table III-8-4.

IT1-B-99



ELECTRICITY PRICES FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF INDIANIA

182
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TABLE 1Cs3 ELECTRICITY PRICES FOR YEAR R97s IN ALL OFHER DHRDED LIiluwe s & o >
IN THE STATE OF INDIANIA -

COUNTY NAME RESIDENTIA% COMMERCIAL aNDUSTRIAL ‘
$ /250KWH /K WH $/1500KWH C/KWH $/120,000KWH C/KHH
3041 ADAMS 8+29 3.3 55.71 3.7 2039, | o7
3042 BARTHOLO 8.68 3.5 55.71 3.7 2039. 1.7
3043 BENTO 8.71 3.5 55.71 3.7 2039. N
3045 BROWN 62 3.4 55.71 3,7 2039, | o7
3046 CARROLL 10.70 4.3 557 3.7 2039. |
3047 CASS 10 2.8 55.71 3.7 2039. | o7
3048 CLINTON T«40 3.0 55.71 3.7 2039, L o7
49 DECATEUR 10.70 4.3 55.71 3.7 2039. 1.7
51 FAYETTE 10.70 4.3 55.71 3.7 2039, o7
3052 FRANKLIN 10.70 4.3 55.71 3.7 2039. .7
3053 FULTON 10.70 4,3 55.71 3.7 2039. N
4 GRANT 8.73 3.5 55.71 3.7 2039. N |
5 HENRY 10.70 4.3 55.71 3.7 2039. [ &7
é& HOWARD 10.70 4.3 55.71 3.7 .2039. o7
T HUNTINGT T.25 2.9 55.71 3,7 2039. o7
8 JASPER - 6410 2.7 55.71 3.7 2039, | o7
9 JAY © 8.29 3.3 55.7 3.7 2039. o;

3060 JENNINGS 10.70 4.3 55.71 3.7 2039. | o
3061 KOSCIUSK 8.71 3.5 55.71 3,7 2039%9. ol
62 MIAMI T15 2.9 55.7 3.7 2039, | .7
3063 MONROE 8.62 3.4 55.71 3.7 2039, | o7
30464 MONTGOME 6.92 2.8 55.71 3.7 2039. | o7
3065 NOBLE 8.29 3.3 55.7 3.7 2039. 1.7
3066 ORANGE 6.70 2.7 55.71 3.7 2039, 1.7
3067 OWEN 10.70 4.3 55.71 3.7 2039. 1.7
3068 PARKE « 75 3.5 55.7 3.7 2039. o7
3069 PULASKI «62 3.4 55.71 3.7 2039, 1.7
3070 PUTNAM 10.70 4.3 55.7 3.7 2039. 1.7
071 RANDOLPH 8.29 3.3 55.71 3.7 2039, | o7
072 RIPLEY 10.70 4.3 55.71 3.7 2039. | o7
73 RUSH 10.70 4.3 55.71 3.7 2039. 1.7
T4 SCOTY «70 3.5 55.7 3,7 2039. | o7
3075 STARKE 8.71 3.5 55.71 3.7 2039, | o7
3076 TIPTON 8.17 3.3 55.71 3.7 2039. ] o7
3077 UNION 8.62 3.4 55.71 3.7 2039, 1.7
78 WABASH 10.70 4.3 55.71 3.7 2039, 1.7
3079 WASHINGT 10.70 4.3 55.71 3.7 2039, 19;
3081 WELLS 6.90 2.8 55.71 3.7 2039, 1.7
3082 WHITE 8.71 3.5 55.71 3.7 2039. 1.7
3083 WHITLEY 6.85 2.7 55.71 3.7 2039, 1.7
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750. 2275. 4610, 30113,

1585.
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ELECTRICITY CONSUMPTION FOR YEAR 1974 IN OTHER ORRES SMSA COUNTIES

IN THE STATE OF INDIANIA
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TABLE 218: ELECTRICITY CONSUMPTION FOR YEAR 1985 IN OTHER ORBES SMSA COUNTIFS
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TABLE 24A: NATURAL GAS CONSUMPTION FOR YEAR 2000 IN ORBES FPLANY COUNTIES
IN THE STATE OF INDIANIA IN BILLIONS OF BTUS

COUNTY NAME RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL

001 CLARK 2213, 4260. 7960. 14433,
002 CRAWFORD 140. 15. 521. 675.
003 DAVIESS 488. 242. 29117, g?O?.
004 DEARBORN 805. 23648. 2737. 910.
05 DUBOIS 619. 839. 4411. 5869,
3006 FOUNTAIN 351. -337. 2532, 3220.
3007 GIB8SON 588. 331. 3340. 4258,
3008 GREENE 534, 148. 2537. 32%0.
3009 HARRISON 399. 136. 1692, 2227.
3010 JACKSON 740. 664 . 4315, 5719.
3011 JEFFERSO 553. 424, 2756 3734,
3012 KNOX 750, 405, 5111. 6265.
3013 LAWRENCE 885. 848. 3734. 54467.
3014 MARTIN 217. 275. 1060. 1553,
3015 OHIO 87. 3. 264%. 354«
3016 PERRY 426 740 ~ 1578, 2T44.
3017 PIKE 217. . 1155. 13715,
3018 POSEY 424, 465, 25817. 3475.
3019 SPENCER 278. . 15513, 1862,
3020 SULLIVAN 3719. . - 1833. 2289.
3021 SHITZERL 122. 0. 452. 573.
3022 TIPPICAN 2867. 2736, 12484, 18087.
3023 VERMILLI 372, 209. 1513, 2094.
3024 WARREN 149. . 904. 1053.
3025 WARRICK 609. - 1845. 2454,
SUBTOTAL 15213. 15558. 71846, 102617,
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ONSUMPTIO
IN THE STATE OF INDIANIA IN BILLIONS OF BTUS-

NATURAL GAS C
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219663,
667923.

150492,

450910.

38864,
113282,

30307.
103728.

SUBTOTAL

ORBES-TOTAL
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COUNTY NAME

DEKALB
ELKHART
LAGRANGE
LAKE
LAPORTE
NEWTON
POR TER
STEUBEN
STJOSEPH

SUBTOTAL
STATE-TOTAL

TABLE 24D3 NATURAL GAS CONSUM
IN THE STATE OF IN

RESIDENTIAL COMMERCIAL

143501.

58215.
171497.

- O
L IR

YEAR 2000 LL OTHER
BILLIONS OF BTUS
DUSTRIAL TOTAL
2954, 4596.
16479. 29587,
2380. 3006.
61322, 110562.
16138, 247171,
1931. 2198,
15105. 24941.
2773, 3573.
26983, 40819.
146065, 244053.
596975. 911976,

COUNTIES



Sources for Tables

No. 1I1]-B-
1

17

18

21
22
23

24

APPENDIX D
KENTUCKY

?é;& Federal Power Commission, Typical Electric Bills,

Drysdale, Frank R., and Calef, Charles E., The Ener-
getics of the United States of America: An Atlas,
(Brookhaven National Labaratory, 1976). Residential,
commercial and industrial consumption was determined
with the help of use factors as given in Eqs. (1),
(2), and (3) in the text and related discussion.

Ibid.

U.S. Bureau of the Census, County and City Data Book,
1972 (U.S. Government Printing Office, 1973).

Growth rates for 1975-85 from Table III-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-2000 from Table III-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table IIT-B-3.

Growth rates for 1975-2000 from Table III-B-16 applied
to quantities in Table III-B-3.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table III-B-4.

Growth rates in 1975-2000 from Table III-B-16 applied
to quantities in Table [II-B-4.

I11-B-141



OR YEAR 1974 IN ORBES PLANT COUNTIES
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RICITY PRICES FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES

E STATE OF KENTUCKY
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FOR YEAR 1974 IN ORBES PLANT COUNTIES

TABLE 3A:

COUNTY NAME
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ELECTRICITY CONSUMPTION FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF KENTUCKY

TABLE 38:

COUNTY NAME
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ELECTRICITY CONSUMPTION FOR YEAR 1974 IN ALL OTHER ORBES COUNVY 1ED>

IN THE STATE OF KENTUCKY

TABLE 3Cs

COUNTY NAME
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FOR YEAR 1974 IN ALL OTHER ORBES COUNTIES

COUNTY NAME
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PLANT COUNTIES

R_1974 IN DRBES
LIONS OF BYUS
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TABLE 4As

- TaTAL
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NATUKAL GAS CONSUMPYION FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF KENTUCKY IN BILLIONS NF BTUS

TABLE 483

COMMERCIAL INDUSTRIAL TOTAL
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COUNTY NAME
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NATURAL GAS CONSUMPTION FOR YEAR 1974 IN ALL OTHER ORBES COUNTIES

IN THE STATE OF KENTUCKY IN BILLIONS OF BYUS

TABLE 4C:

COMMERCIAL INDUSTRIAL TOTAL
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COUNTY NAME
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OTHER ECONOMIC VARIABLES FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF KENTUCKY
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FOR YEAR 1974 IN ALL OTHER ORBES COUNY IES
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ELECTRICITY PRICES FOR YEAR 2000 IN ALL OVTHER ORBES CcOUNYXES

IN THE STATE OF KENTUCKY

TABLE 18C:
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S FOR YEAR 2000 IN ALL OTHER ORRES COUNTIES
ENTUCKY

(795 4
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ION FOR YEAR 1985 IN ORBES PLANT COUNTIES

MPT
ENTUCKY

COMMERCIAL

TABLE 21A:

19 00 0OMWH

RESIDENTIAL
1y000MWH
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ELECTRICITY CONSUMPTION FOR YEAR 1985 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF KENTUCKY

TABLE 218:

COUNTY NAME
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NSUMPTION FOR YEAR 1985 IN ALL OVTHER ORBES COUNTIES

ELECTRICITY €O
Ih THE STATE OF KENTUCKY
RESTDENTIAL

TABLE 21C3
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ION FOR YEAR 1985 IN ALL OTHER ORBES COUNTIES

T
TUCKY

TABLE 21C:
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RESTDENTIAL
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486. 12595, 16946.

26 T4
26174,

3865.
33360.

SURTOTAL

66288.

30254,

ORBES-TOTAL

66288,

30254,

33360.

STATE-TOTAL
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FOR YEAR Z00O IN DRBES PLANY COuuowyzxsx

TABLE 22A:
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TABLE 228B: ELECTRICITY CONSUMPTION FOR YEAR 2000 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF KENTUCKY
COUNTY NAMF RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL

1 +000MWH 1y000MWH 1,000MWH 1 ,000MWH

4022 BOONE 343, 24 . 458. 825,
4023 BOYD 1267. 414. 2217. 3868,
4024 CAMPBELL 819. 46 . 1054. 19148,
4025 DAVIESS 1077. 185, 2083, 3344,
4026 FAYETTE 3155. 614, 5813, 9583,
4027 JEFFERSOD 64315, 1639, 9751. 75705,
4028 KENTON 9%6. 35. 1326, 2317,
SUBTOTAL 71931. 2957, 22702, 97590.



TABLE 22C3

THER ORBES COUNTEES

TRICITY CONSUMPTION FUR YEAR 2000 IN ALL O

ELEC
IN THE STATE OF KENTUCKY
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QQYFOR YEAR 2000 IN ALL OTHER DRBES COUNTIES

TABLE 22C:
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29567.
133994,
133994,

793. 19058.

4365,
4365,

9716.
83850.

SUBTOTAL

45779.

ORBES-TOTAL

45719.

83850.

STATE-TOTAL



TJABLE 23A: NATURAL GAS CONSUMPTION FOR YEAR 1985 IN ORBES PLANT COUNVIES
IN BILLIONS OF B8TUS

IN THE STATE OF KENTUCKY |

COMMERCIAL INDUSTRIAL TOTAL

RESIDENTIAL

COUNTY NAME
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TABLE 23B: NATURAL GAS CONSUMPTION FOR YEAR 1985 IN OTHFR ORBES SMSA COUNTIES
IN THE STATE OF KENTUCKY IN BILLIONS OF BTUS :

COUNTY NAME RESTOENTIAL COMMERCTAL INDUSTRIAL TOVAL
4022 BOONE 1127. 243, 1278, 2647,
4023 BOYD 1946. 1960. 2898, 6804,
4024 CAMPBELL 2921. 505. 3197. 6623,
4025 DAVIESS 2593, 1372, 4269, 8234,
4026 FAYETTE 6849. 4110. 10739, 21698,
4027 JEFFERSO 68311. 5366 sy421. 82566,
4028 KENTON 4310. 481. 50R7. 9878.

SUBTOTAL 88122. 14039, 362R9, 138449,



NA TURAL GAS CONSUMPTION FOR YEAR 1985 IN ALL OTHER ORBES COUNTJYES

IN THE STATE OF KENTUCKY IN BILLIONS OF BTUS

TABLE 23C:

COMMERCIAL INDUSTRIAL TOTAL

RESIDENTIAL

COUNTY NAME
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985 IN ALL OTHER ORBES COUNTIES

1
IONS OF BTUS

INDUSTRIAL

TABLE 23C:

TOTAL

COMMERCTIAL

RFESIDENTTIAL

COUNTY NAME
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TABLE 24B: NATURAL GAS CONSUMPTION FOR YEAR 2000 IN QVHER ORBES SMSA COUNTIES
IN THE STATE OF KENTUCKY IN BILLIONS 0OF BTUS

COUNTY NAME RESTDENTIAL COMMERCIAL INDUSTRIAL TOTAL
2 BOONE 1016. 360. 1952. 3328.
3 BOYD 1755. 2904. 4428, 9087.
4 CAMPRELL 2634, 748. 4885, 8267.
5 DAVIESS 2338, 2033, 6523. 10894.
6 FAYETTE 6177. 6090. 16408, 28675,
7 JEFFERSO 61664, 7954 . 13478, 83097,
8 KENTON 3887. T13. 2. 12372.
SUBTOTAL T79410. 20802, 55448. 165720.
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148429,
331963,
331963,

101653,
174595,
174595.

1091313,

35844,

SUBTOTAL

35713,

121652.

ORBES-TOTAL

35713.

121652.

STATE~-TOTAL



sources for Tables
0.

17

18

21

22

23

24

APPENDIX E
OHIO

$§S. Federal Power Commission, Typical Electric Bills,
74. _

Drysdale, Frank R., and Calef, Charles E., The Ener-
getics of the United States of America: An Atlas,
(Brookhaven National Laboratory, 19/6). Residential,
commercial and industrial consumption was determined
with the help of use factors as given in Eqs. (1),
(2), and (3) in the text and related discussion.

Ibid.

U.S. Bureau of the Census, County and City Data Book,
1972 (U.S. Government Printing Office, 19;35.
Growth rates for 1975-85 from Table I[II-B-16 applied

to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-2000 from Table [II-B-16 applied
to prices in Table III-B-1. Prices are in 1974 dol-
lars.

Growth rates for 1975-85 from Table III-B-16 applied
to quantities in Table III-B-3.

Growth rates for 1975-2000 from Table III-B-16 applied
to quantities in Table III-B-3.

Growth rates for 1975-85 from Table III-B-16 applied
to- quantities in Table [II-8-4.

Growth rates in 1975-2000 from Table III-B-16 applied
to quantities in Table [II-B-4.

[I1-8-183
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ELECTRICITY CONSUMPTION FOR YEAR 1974 IN ORBES PLANT COUNTIES
STATE OF OHIO
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TABLE 3Cs ELECTRICIT¥ CONSUMPTION FOR YEAR 1974 IN ALL OTHER ORBES COUNTIES
IN THE STATE OF OMIO
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NATURAL GAS CONSUMPTION
IN THE STATE OF OHIO
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OTHER ECONOMIC VARIABLES FOR YEAR 1974 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF OHIO

TABLE 583

COUNTY NAME

.Q....'..n..
N MO Pt f=
N =G CNNO M~ OMm
o~ =3O

o 585 88 % 8 0 00 0

ONUNC Nt S rmsemif™ O 1
(] ot (N oot gt

s 0 0o s 00 000 000
NSO M
MNCINORTOMOWN
O O\ 3 O N ot (v oot O P
i and

s 0 8 & 0 0 & 3 0 0 2 0
SO M= O OO
T OM NG et Qi QN ot o P
SO e~ Q M~ NN
rHOONAONE N NI
3 ONG VNN~
- - - N

® 0 0 06 9 % o ¢ 0 0 0 0
QTSN TN
Mot et QPP 0O M F
OCPNITRw QOO r TN
maNOaNTmmMaNmOnOm

u Q Q -
> 4 v w2 -d
WX QW =2
LXVZWZ KA Jd X =D
WEDWL =~ XY
LLAEFDRECAWU
-l IO ar == Dot
<CODTITAAL NN

LSOO DT OmitNM N
NN AN MM Mm
VO0CQACOI000C

ot o gund et guind gt Yot gund ) gt gung gud

141. 5029, 2816, 3036,

6365,

1969 140 .

SUBTOTAL

[II-B-198



1974 IN ALL OTHER ORBES COUNVIES

OTHER ECONOMIC VARIABLES FOR YEAR

IN THE STAYE OF OHIO

TABLE 5C:

COUNTY NAME

80000060000 e®s0s000c0000%0a00000000c0
TNV ONO M FNOMO MM OMNOUNONM G T NS ON

NS OENMOOMemN) (N riemet Mem (NI Mo O o=t

—

® 0060000060006 08000000080s06000006000000000
w2 NG G0 o=t QAN om0 Y ON O emt i N VD Pt O O P M a0 P N et AN W P\ o

NG TN NSNS PR L ML NN OININ T OO NF ot i
[ [ [l -y -t [

600000000080 00scs000000
Q=R O OMOINOCRNOQCTOO N
®mnn 1312793.!“61 0l
I. I.

21,
2182,
15190,

[
LA
n
-

® 0 00550000 0080600900905 00068000 000000000

P IOV NNONO R DMt PN D D L O OO DIN O AN L ONM AN
temdlN (NN miNoni( ot ot et g ot O\ vt (1) o} Nomomd (VYo

000 000060060000 00000000600080000000000s

737291“0641‘.15336244592849884816036

NOMO MR QU@ YL OO Qrismt QAN O PN FNM PO NN N

SONONET TN LT MM ODO RO Omifnfe G @M P S P @D

DODDV=QDNQ P NN C DO eiPe N O P ot QPP (NN P

= P ONAMOAOUIN TN M NN NNT OO N MmN DN
e -

® 6060000000000 000600s000080s00008s00 00
QR OPN it S MNO T ONMMAPA O T MINNC O O Qe
TR MUACNMO 0T T O=ONTONDNOM O PR O DNONTTM
VDO NDVI OB~ INTNONNMOC T OINPNIN =~ N N
= ONN OO N NN NN I NN N O NN NI NN NN NN N O NS O

LW O <O J > 20 -4
CONUIZmp= Wl OZV Z O 2 <
20 IO AVO ™ME=NZNCZN0 2 OZx2 >

NEALOA T T OWMWLE Zritm U =~2NCWOW D«
ATt T ittt T R PP Yoy gty
)
MSSWMMLMORAAAUAAI&WANEOAAEOMR%WN
A4 LSVDLVLVVLVOVOLUL O I L T T I Y JJ LTI TS 200>

67890!234567“901236561890123“567890
NOMME $$ £ & E L $ L LRANNINA NN 000G D8 000 O~
SE0CO0C000ICBO0TO00C000C0CSOGOOQI0

b ot mademt and. amb 4 onsloumd et amd b el amd e Susd

ION

I1I-B-199

1012,
14082,

2045.
11018,

3789. 521.

22702.

1421534,

SUBTOTAL

864,

1346792,

ORBES~-TOTAL



1974 IN ALL OTHER COUNTIES

OTHER ECONOMIC VARIABLE S FOR YEAR
IN THE STATF OF OHIO

TABLE 5D:

COUNTY NAME

e % 0% g2 004000
O=C @m0
88._.”2‘247446

L6,
39,

¢ & 0 065 0 2 085 59 090 0 0 0
PN NNOINO VNP NOC=O DM~
OO et et e (T (N (] et (N

. e 000 00 00
N0 O C O
OO~ OrD
6761 .ll 2

® 6 00 88 60008 00008000
QRO mPeQ~QNACTIMUO IO
OCIOMNmNTOI~CNMOPNON
AT PONOUNDNTUMes QP Qe O~
OVt~ O QO OMO
NP ONIT TN OMe M OO NNMD
~ Ll £ 4

-

6.6 0 0 4 868 8 056 06 3 0 0 8 8 8
NBOw=PNONDRMR O O
QAT N Ot O M)t P do O o (N ot
O NP OTO TN T D OMEN
M ANOANMNNO NN NNONNNN ™

O D= %)
Z X -
Z TN A
[l (=1 SIS ITE
ERREEIEET
QA A NN

OO QOmNMNMLNOM~D

OOV IIDT
COCCOOOVCOCOTSODL
ot % g et e $4 g g et e gt ot et 3 gt st g

CUYAHOGA
DEF 1ANCE
ERIE
FUL TON
HURON

8 LAKE

4
5 HANCOCK
6 HENRY

71
12
13
2
7
1
7

6379, 5392. 9651.
16410,

"21569.

11396. 324.
1188.

3315330.
10662122,

SUBTOTAL
STATE-TOTAL

237313,

34098.

111-8-200



PRICES FOR YEAR 1985 IN ORBES PLANT COUNTIES

H R
CTATE OF OMYD

CITY
SIATY

THE
RE STDENTIAL
€ /K WH

$/250KWH

ELECTRI

XA
siv

TABLE 17A:

INDUSTRIAL
C/KWH

$/120,000KWH

C/KWH

COMMERCTAL

$/1500KWH

COUNTY NAME

VOO TNV OC ™~ ON YOO O VOV OV DB
DR I R A A A A A A B A A

NN NNNNNCIN NN NN NN NN NN NN

600 ce0 0000 000000000000
COCINE=E =P NP RCT VIO
/DO NV~NOJNTONIRTVRDDO
COCQCIPO™ONOC QOO TOQO0OOQC
MEO@AONN OO AN OEOMEOAOMOAONEOm o

ot ot () ot gt P o o J° b gned end gud gt £ guubepns =t
© 6 00605 006060060 0600060600009 0

TELL TN E TS TSI TS LT

BOOM =S O~ D ODDON VDDV DODD
ot g gt ) 090 0 > v o3 950 n g g gt QN gt et ol gt ynd g et gt
® 9 00 6000 06000000008 00800 00
e g gt ) st @b ) 08 o 9t gt 0 qud gt L, g5t gt 9t gt el gund et oot
L OO0V ON VOO VOV VOOV OO L OVO

OO QG UMY OO0 LR = OO~
L R N R A I A A A A A A A e

MMEOMNEOOFOOM TG OO M

O Ot N NOO M P ONTOONOON ¢

DD entemt P O QNSO O QO emdomt N o LO N bt F

9 8 06066060600 006000600000 0c0a0c0

L1 0 0. - L X =T Yo Y- Yo, YoTat, Y- 8. X=1. X. X ¥, 8
- vy pufyuy —t

=2 2w W > -

N2 X Q= wWoZZ=xE Q2ZZ
NMNEKHKILENSIOGAIA P LLS st
WA DA X 2 I OOT X O XY WNCa
HLOW‘EAL" H!ANMMSCK ey )
Pl Of D ad = O o K KL LU= e )« o
AdBOOVVLIOIJEITITITITOLLXZVNIE

ONATN OO CNMOLN O OO mNM
QOO O QO punt 1 oot o guui smb i b md 0N 4 N O
00000000008 CCOOO0CTOCOD

I11-8-201



ELECTRICITY PRICES FOR YEAR 1985 IN OTHER ORBES SMSA COUNTIES

IN THE STATE OF OHIO

RESIDENTIAL

$/25CKWH

TABLE 1783

USTRTAL
H

IND
$/120,000KW

COMMERCIAL

$/1500KWH

COUNTY NAME

C/XHWH

C/KWH

C/KWH

V0O OOV G BN Cnn
e e 000 0o

NONNNNNN NN NN

o 0 % 000 0 0600 40
Lo rO VNN
MO TOT T INENN
QOO OQO OO O
MOEOEOEOE MO MO ONN

O st gt et gt gt ) gt gy (P yust b
e &6 9 0 6 00 00 o

MIETE LSt

TUDORNDT Ot Ot
© 9t oty vt gust ool oot gt (O [ gt
9 800800000 00
D ot gt sl gy gt gt 95t gt () vt et
NCIOOVA IO L OVNI 0

VRS O=C Ont~c0

MOAaranOEannm

SONQ O MNMNOR LN
R QO e O = QN OCQ
e 0 0 5 8000 0 490 9

T VOCCTOORGR
- -t

w Q o -l
- 4 ©w w2z -
CLWE O =D
ZXAZUILZ o« add =
S Rwe O LGS ES
-d LW LU«

LEEREEORITUN
<oOUITA AN

4567890123%5
NN s
OO0V

vt geng gt St g gt Pund gl v yung g g

111-B-202



INDUSTRIAL
C/KHWH

$/120,000KWH

COMMERCTAL
C/KHWH

$/1500KWH

C/KWH

TRTICITY PRICFS FOR YEAR 1985 IN ALL OVHER ORBES COUNTIES

IN THE STATE OF OHIO

ELEC
RESIDENTIAL

TADLE 17C:
$/250KNH

COUNTY NAME

66666666666666666666666666666666666
© 60 0600000600600 08 0600800000000 0064000800

222222222552222222222222222222222222

© 605 086080090000 080800000 0800800608e0008¢0
Q.9999999999999999999999999999999999
88880888888883838388888888888888888
00000000000000000000000000000000000
33333333333333333333333333333333333

ot ol et ammd ob. ot end and et gl gl Y ’»lln-l |h lll'Lls ’»

‘4444444444444444444444444444444444

el 1] 888.88888 QDD ODDDODDDDXDPRVDNODVVDDD

vy et b P p—y et et oant ab ot e

..0.‘.00...0‘.0..‘...OO......O.«J..‘.

at ened P el gl g gt g -

0O G 0000 G00C 0000000000 000000000000V

OO OO0 0+ OVO0 VOO VONIOOROPTMO IO VOV T
ooo..oooo-oooooooooo.oooo‘ooooooooo

AMAOOEOAEOMOMEMTOMMIOOOOMNS AEOOONMT OISO

7724070008000000000807005317006073[
O 1Dt ot O (N O 9 141 0t et vt d ot 74 O pat ot 0 # (9t O QN G (N O wi ot = O NP
ooo..ooooo.oo.-oooooooooo.oo..o.ooo

99889999980909990997990989899080988
- = - -t -

oW €08 J > ZO
e T E0LE ENZNCZVO Z OZxX
Rt s
€ TR R X N IR LS DmHUW
~

Y
SCAWAR

CCLLOVVOLVUOLL O II I I I LI T LTI ZA

~ 0 123“5678901234567890123456

MMt £ ¢ 4444555555555566666666
(olel-TelololTo =] CO000OCCOOCOVROTOOOVOI0C
et gt gt e gl et gl G gt gl gt g qmnt et gt g gud e g gt gef gund ol ol 4 ood vt qung ot

4
j =
-
-4
=
>
®
0

069 WAYNE
070 WYANDOY

I11-8-203



ELECTRICITY PRICES FOR YEAR 1985 IN ALL OTHER COUNTIES

IN THE STATE OF OHIO
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ELFCTRICITY PRICES FOR YEAR 2000 IN ALL OTHER COUNTIES

IN THE STATE OF OHIO
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