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SUMMARY

Chapter I - Energy

During the five years prior to 1973, Maryland electric energy peak demand
grew by an annual average rate of 8.3%, and consumption grew by 8.6%. During the
1973-1975 period, those rates dropped to 0,0% and -0.3%, respectively. In the
1975-1977 period, growth in both peak demand and consumption resumed, to 5.0%
and 7.4%/year. TForecasts prepared by the Power Plant Siting Program and the
Maryland utilities project growth in peak demand over the next ten years to
average 4.0%/year for the utility systems serving Maryland (3.4%Z/year for the
portion of their service territories within Maryland).

The total time required for the comstruction of large-scale electric
generating plants ranges up to 8-10 years for coal plants and up to 15 years
for nuclear plants. Utilities plan for new capacity requirements ten or more
years in advance. Maryland utility systems plan to add 3,024 megawatts of
generating capacity by 1987 within Maryland. An additional 4,245 megawatts of
capacity within Maryland is tentatively projected for the period 1987 to 1997.
The projected increase In load factors will result in the addition of relatively
more baseload capacity by these systems.

Comparison of capacity from existing and proposed plants with demand
projections for the utility systems serving Maryland indicate that adequate
electric power will be available over the next ten years. Based on Power Plant
Siting Program demand projections and completion of planned generation additionms,
utility capacity plans will result in reserve margins above 25% for most of the
period, with reserve margins reaching 30% by 1980, and dropping to the 25-27% range
for the remainder of the period. As a result of reported financial and licensing
difficulties, the Allegheny Power System (which includes Potomac Edison) may
be unable to construct two generating stations planned to come online in the
years 1983-1987. Based on the utility's demand projections, this contingency
could cause available capacity over those years to fall as low as 10.9%7 below
peak demand.

Chapter IT - Air Impact

Of the five major pollutants emitted by all sources in Maryland, power
plants contribute negligible amounts of carbon monoxide and hydrocarbonms,
about 30% of the NOx, 32% of the particulates and 69% of the sulfur oxides.

For the three main power plant pollutants (NO_, particulates and SOX,),
the air quality is as follows: For particulates, the general areas of Baltimore
City and the Potomac River valley near Bloomington are in violation of
Federal Ambient Air Quality Standards. All areas are in compliance with
standards for sulfur and nitrogen oxides. However, for photochemical oxidents
(for which NO_ is a precursor), the areas near Baltimore and Washington have
been declared non-attainment areas.
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Various methods of sulfur oxide emission control have been analyzed for
availability and cost. Comparative costs indicate no major differemnce (for a
new plant) between the use of flue gas desulfurization, starting with high
sulfur coal, physical coal cleaning and the use of low-sulfur coal. The use
of scrubbers can alsoc generate substantial amounts of waste, (for example,
200 tons/hour for a 1000 MW plant burning 3.5% sulfur coal using a lime scrubber).

The Gaussian plume model, in view of its central role in the prediction
of air quality, has been tested using measurements at Maryland power plants.
The model has been found to be generally accurate to a factor of two, given
flat terrain, low to moderate distance extrapolations, and moderate winds. The
limitations on model accuracy in conditions other than these are discussed.

The implications of the Clean Air Act Amendments of 1977 upon the siting
of power plants arediscussed. Because of provisions related to the Prevention
of Significant Deterioration (PSD) and non-attainment areas, the size and
potential locations of new coal-fired power plants may be limited. In particular,
the designation of a Class I area in or near Maryland could severely limit the
potential for siting a 1000 MW coal-fired plant by creating a 40-80 mile
"exclusion" zone surrounding the area. Because of the large area of influence of
coal-fired plants, the implications of PSD-related growth limitations will lead
to competition for use of the available increments within the State. Similarly,
the interstate nature of air pollutant transport may lead to competition and
dispute between states.

Chpater IITI - Aquatic Tmpact

Power plants can cause aquatic impact in several ways: (1) by entraining fish
eggs, larvae or prey organisms into a cooling system where they are subjected
to thermal, mechanical and chemical stresses; (2) by impinging adult and juvenile
fish and crabs on intake screens; and (3) by discharging heat and chemicals
into receiving waters.

Cumulative impact has been examined by salinity/habitat zone. Dividing
the aguatic habitat into three general areas, we can draw the following conclusions:

Mesohaline (5-19 ppt)

Because of the high reproduction rates of the plankton and good tidal
mixing at existing plants, depletion of plankton populations has not occurred.
Spawning occurs throughout the Bay for the species of fish present here, so
local depletions are insufficient to decrease Bay populations. TImpingement
totals are small compared to mortality due to other sources. In additionm,
efforts to reduce these totals are now underway at all three existing plants,
Calvert Clirrs, Morgantown, and Chalk Point, Habitat modification effects,
usually more subtle in nature, have minor, localized impacts as described in
this chapter. Coupled together, the power plant monitoring studies show a
low cumulative impact on the mesohaline environment.
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Tidal Fresh/Oligohaline (0-5 ppt)

The major area of concern within this region is the impact of cooling
water withdrawals upon the nursery and spawning areas of striped bass and
other anadromous species. Possum Point and Vienna have the highest potential
for impact. New facilities planned for this region (Douglas Point, Summit
and Vienna) would increase withdrawals. The overall impact upon striped bass
due to entrainment drops from an estimated 6.6 percent entrainment (upper
bound) of the eggs and larvae spawned in the Maryland portion of the Bay at
present to an estimated 3.4 percent (upper bound) after 1987, The addition of
Douglas Point and Summit is more than off-set by the retirements of the once-
through cooling units at Vienna. No impingement data is available at any of
the present plants; however, degraded water quality at the Baltimore and
Washington plants appears to have severely restricted fish populations in these
waters. Similarly, habitat modification effects or depletion of plankton would
be difficult to detect. Ongoing studies should help to quantify these effects
at the existing Maryland plants. The proposed plants are expected to have no
major impacts in the areas of impingement or habitat modification due to the
small amount of water withdrawn.

Riverine

No impact is expected from entrainment and impingement. Studies of possible
habitat modification due to the discharge of heated effluent are now underway
at both of the existing plants in this region. These studies are expected

to be completed during 1979.

Chapter IV - Radiological Effects

The Calvert Cliffs Nuclear Power Plant, owned by Baltimore Gas and Electric
Company, is the only operating nuclear power plant in Maryland. No other nuclear
generating stations are scheduled to begin operations within the next ten years.

Spent reactor fuel is accumulating at Calvert Cliffs because the Federal
government has halted commercial reprocessing, and has not yet developed its
own plans for taking over the job of disposal. By the end of 1978, there will
be a total of 216 spent fuel assemblies stored at the plant. BG&E has received
permission from the Nuclear Regulatory Commission to expand the capacity of their
spent fuel storage pool to 1056 assemblies. This will provide sufficient storage
to continue plant operations through 1984, by which time it is hoped that the
Federal government can begin accepting spent fuel from commercial reactors.

Discharges of radioactivity from the power plant have been small fractions
of the quantities and concentrations allowed, never reaching 107 of any of the
various limitations imposed by the Operating License.

Envirommental monitoring in the vicinity of the plant has shown the
radiation dose to the public from plant cperation to be quite small. Calculations
from the reported release rates yield 0.2 mrem whole body dose and 0.6 mrem
skin dose for the calendar quarter of maximum release.

vii
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Radioactivity discharges to the ChesapeakeBay have resulted in detectable
concentrations of Ag-110m, Co-58 , and Co~60 in sediments and shellfish. The
area yielding samples with detectable cancentrations of plant effluents
extends for roughly six miles up and down the western shore, with maximum values
found at the plant discharge area. The radiation dose to an individual eating
29 dozen oysters and 15 dozen crabs (5 kg of each) taken from the plant discharge
area would be about 4/1000 mrem whole body dose and 0.2 mrem gastrointestinal
tract dose {about 0.007% and 0.5% of the applicable guidelines, respectively.)

Comparison of these power plant-induced doses with the fluctuations in
natural radiation dose already experienced by the public indicates that the
power plant effects are insignificant. For instance, detected variations in the
natural radioactivity of the soils from place to place in Calvert County c¢an
create differences in annual radiation dose of 30 mrem, and different comstruction
materials have been shown to cause changes of 14 mrem/year in the interior dose
rates of buildings. These natural variations are tens of times greater than
the maximum doses resulting from Calvert Cliffs Power Plant.

Although operations to date provide an insufficient basis to predict
radiological impact of the Calvert Cliffs Plant over its operational lifetime,
available data lndicate that the plant should continue to operate with insig-
nificant radiological impact, well within all applicable guidelines.

Chapter V = Socio-Economic Impacts

The construction of an electric generating station may have soclo-economic
effects upon the community in which it is located. Among the possible effects
during construction are changes in population leading to strains in housing,
schools, employment, transportation, and increased demands on local govermment
services. The scale of the effects vary according to the population base
of the county in which the plant is located and the distance of the site from
major metropolitan areas.

Increased demands for county and municipal public services also varies
during the construction period. In some instances the increased cost of public
services can result in large budget deficits at both the county and municipal
level as construction period revenue increases fail to keep pace with service
costs. In the study case of potential Eastern Shore power plant sites, annual
municipal budget deficits were estimated to range from 3% to 21%Z for nuclear
plant comstruction. The same study projected the largest county deficit at 47,
with other counties experiencing revenues and expenditures which were essentially
in balance.

After a new plant starts operation, the tax revenues to county governments
are on the order of several million dollars per year or greater depending on
plant size and local tax rates, and the service costs are small,

Chapter VI = Other Impacts

Cooling towers can be an envirommentally-acceptable alternative to once~
through cooling. Basically, a cooling tower exchanges consumptive water use
and possible terrestrial effects for effects in the aquatilc enviromment. There
also is a loss in energy production. Because the balance of these effects
is site-specific, each plant location should be examined to determine the
appropriate cooling system.
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Studies at Chalk Point indicate that salt deposition from the natural draft
cooling tower would not exceed 8 kg/ha/month (7 lb/acre/month) at the maximum
point. Experiments to determine the sensitivity of corn, soybeans, or tobacco
indicated that no significant effects occurred at deposition rates below 20 kg/
ha/month (18 1b/acre/month)}.

The routing of transmission lines deals with effects that may have
aesthetic, ecological, health and physical implications. The aesthetic effects
generally include trade-offs between visibility and envirommental protection.
Ecological effects can be both positive and negative and must be evaluated on a
case-by~case basis. The electrical effects are now well understood and are
potentially significant only for locations within, or extremely close to the
right of way. The health effects remain an area of controversy, mainly due to
differing medical results from U.S. and Soviet studies.

Although the withdrawal of groundwater is relatively high at power plants
compared to most other industrial sources, due to the relatively sparse usage
of the deep aquifers they have tapped and the large area occupied by the power
plant sites, there has been no significant impact upon present wells near
these plants. However, if a major increase in withdrawals from the Magothy
aquifer were to occur in the neighborhood of Chalk Point, there could be
significant impact upon users of the Magothy aquifer in that area.

ix
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RECOMMENDATIONS

It is recommended that the present requirement in law for a 10-year plan
from each electric utility be extended to 15 years. Present trends indicate
that 8-10 years are required to locate, license, and construct a fossil-
fueled plant and 10-15 years are required for a nuclear plant,

Although studies to date indicate that there have been no significant cumu-
lative impacts on the aquatic environment due to power plants, studies of
long duration are needed to validate that initial conclusion. Cumulative
impact assessment by salinity habitat zone should continue for the purpose
of finding any cumulative impact thresholds that might impose limits on

the siting, design or operation of future power plants.

Issues arising under the Federal Clean Alr Act Amendments will seriously
impact the State's ability to carry out orderly planning for the siting

and construction of new fossil-fueled. power plants. These issues include
the allocation of "Prevention of Significant Deterioration" (PS5D) increments
among all emitting facilities, the requirement for emissions offsets for
new sources locating in or near non-attainment areas; and the interstate
nature of air pollutant transport and resulting regulatory issues. Since
all emitting facilities are affected, not just power plants, the resolution
of these issues must be achieved on a comprehensive basis. As initial

steps the following actions are recommended:

a. A policy board should be convened to devise alternative
strategies for allocating PSD increments among new sources.
This board would be composed of representatives of the Depart-
ments of Economic and Community Development, Health and Mental
Hygiene, State Planning, and Natural Resources.

b. An offset bank exchange center should be established that
would facilitate the purchase of emissions offsets for .
new sources wishing to locate near non-attainment areas
or mnear areas where the PSD increment has been fully
utilized. '

c. The State should pursue the creation of a multistate
planning council, for example, through the National
Governor's Association, whose purpose will be to:

(i) provide a clearinghouse for information
on all sources likely to contribute
significantly to pollution levels across
State boundaries as well as regulatory
actions related to those sources.

xi
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(i1) provide a forum for

the resolution of

disputes between states on consumption
of PSD increments by interstate transport

of pollutants.

4. Current State law prohibits storage of
than two years. As amended during the
effectively prohibits storage of spent
January, 1980. 1In view of the lack of
anywhere in the nation, legislation to

spent fuel in Maryland for longer

‘1978 General Assembly Session, this

fuel at Calvert Cliffs beyond
facilities to accept. this spent fuel
resolve this dilemma must be considered.

Since the findings of Chapter 4 indicate no environmental impact from
the additional storage, it is recommended that legislatiom to allow continued
storage at Calvert Cliffs be enacted during the 1979 session pending action
of the Federal government to provide permanent storage.

5, Although available data indicate that the Calvert Cliffs plant should be able
to continue to operate with insignificant radiological impact, operations to
date provide an insufficient basis to predict radiological impact of the plant
over its operational lifetime. Therefore the State should continue its program
of data collection to provide for continulng cumulative impact assessment.

xii
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CHAPTER I

ENERGY AND ELECTRIC POWER

Since the publication of the first Cumulative Environmental Impact Report
in 1975, a number of major changes have occurred which will affect the generat-
ing requirements and plans of Maryland's electric utilities. The recession
and steep rise in fuel prices which occurred after the o0il embargo caused a
decline in the use of electric power in 1974. The use of electric power leveled
off as Maryland's ecomony recovered and fuel price moderated. Growth in the
use of electricity has resumed, but at a lower rate than before. In considera-
tion of the earlier decline in usage and the current lower average annual rates
of growth, Marvland utilities have delayed or postponed the addition of some
generating units, and have rearranged the comnstruction schedule of others,

This chapter reviews the status of electric utilities in Marvland. The
purpose of the chapter iIs to provide an analysis of future electric generating
requirements. Because the demand for electrie power in Maryland and the types
of generating capacity selected by Maryland utilities are strongly influenced
by national economic and energy trends and policies, the chapter begins with a
description of the organization of the electric utilities in Maryland. Next
national energy trends and projections are discussed, followed by the current
projections of electric power demand for the Maryland electric utilities, and
analyzes their plans for new generating capacity over the next twenty years.
This analysis includes a discussion of likely trends in both plant types and
siting. The chapter concludes with a discussion of the adequacy of the future
supply of electricity in Maryland.

A second function of this chapter Is to make available a compendium of
information on historic and projected electric power use and generation in
Maryland.

The analysis of electric power supply in Maryland is based on traditional
central generating station systems. Energy conservation and decentralized
alternative energy systems are not discussed explicitly, but are to some extent
implicit in the Power Plant Siting Programs independent demand forecasts.
Maryland's energy conservation and alternative energy programs are managed by
another unit of the Maryland Energy and Coastal Zone Administration of which
the Power Plant Siting Program is a part.

A. Electric Utilities in Maryland

Most of Maryland's electrical customers receive power generated by one
of five major electric utilities. All except Conowingo have power plants in
Maryland.* These utilities are:

* Two utilities, Susquehanna Power Company (a subsidiary of Philadelphia
Electric) and Pennsylvania Electric Company have hydroelectric facilities
in Marvland at Conowingo Dam and Deep Creek Lake, respectively. Neilther
utility has customers in Maryland.

I-1
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¢ Baltimore Gas and Electric Company, serves 714,633 residential
customers, with 1977 peak load of 3,588 MW and total megawatt hour
sales of 15,462,000 MW,

e Conowingo Power Company, a non-generating subsidiary of the Philadelphia
Electric Company, serves 20,982 residential customers, with 1977 peak
load of 85 MW and total megawatt hour sales of 419,926 MWh.

® Delmarva of Maryland, a subsidiary of Delmarva Power and Light Company,
serves Delaware and portions of Maryland and Virginia. Delmarwva
of Maryland serves 68,816 residential customers with a 1977 peak load of
400 MW and total megawatt hour sales of 1,726,551 MWh. Delmarva also
provides generation for municipals and cooperatives located in its
service territory.

e Potomac Flectric Power Company, serves portions of Maryland, Virginia
and the District of Columbia. PEPCO serves 249,384 Maryland residential
customers with a 1977 system peak load of 3,857 MW and total megawatt
hour sales of 8,342,247 MWh in Maryland, including wholesale sales to
the Southern Maryland Electric Cooperative.

e Potomac Edison serves customers in Western Maryland, eastern West
Virginia, and northern Virginia. A subsidiary of the Allegheny Power
System, Potomac Edison had a 1977 Maryland peak load of 1,018 MW and
total sales of 5,604,079 MWh, and serves 107,682 residential customers
in Maryland. The Potomac Edison 1977 system peak was 1,486 MW, with
system sales of 8,349,010 MWh.

In addition to the major utilities, Maryland is served by a number of
municipally—owned utilities ("municipals”), most of which purchase power from
the generating companies at wholesale rates and distribute that electricity
within their service areas, and by rural electric cooperatives ("cooperatives"”)
which are owned by their customers and most of which also purchase their power
from the generating companies, The municipals and cooperatives operating in
Maryland are:

Municipals Cooperatives

Berlin Accomack - Northampton

Centreville Electric Cooperative

Easton

Hagerstown Choptank Electric

S5t. Michaels : Cooperative

Thurmont

Williamsport Somerset Rural Electric
Cooperative

Southern Maryland Electric
Cooperative
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Of the municipals, only Easton has generating capability. Easton currently
has 32.6 MW capacity, and is included in this chapter as part of the Delmarva
Group, consisting of the Delmarva Power and Light Company system, Dover,
Delaware (a municipal system), and Easton.

The service territories of the Maryland utilities are shown in Figure I-1.

In addition to generating their own power, utilities may arrange for pur-
chases of power from plants owned by other utilities to which they are connected
by a transmission system. Such purchase may be made on a "firm power™ basis
as a substitute for a utility's own capacity, or may be made either om an emer-
gency basis (such as the temporary failure of one of its own units or a level
of demand larger than anticipated) or on an "economy” basis. Economy sales
and purchases are exchanges between utilities which permit the utility to
select the least expensive electricity available at a given moment either from
its own generating units or from units owned by another company. Utilities
can function as a power “pool,” in which all of the plants of the member compan-
ies are treated as belonging to a single entity —— the "pool"” —and power is
sent out to a given utility from the most efficient unit (i.e., the unit with
the lowest cost of generation) available at that moment, regardless of owner-
ship or location.*

Four of the five Maryland electric companies belong to the PJM Inter-
connection, a power pool made up of 11 utilities in Maryland, Pennsylvania,
New Jersey and Delaware.** (Potomac Edison, the fifth major utility is a
subsidiary of the Allegheny Power System, which operates its three subsidiary
companies as a fully integrated system in a manner analogous to a power pool.)
These utilities interchange electricity between each other on an economy basis.
As a result, the extent t¢ which each utility generates its own electricity
is largely a function of the avajilability of less expensive generation else-
where in the system at a given moment in time. This, in turn, depends on the
efficiency of the plants owned by each utility and on the pattern of demand
experienced by each company at a given moment.

Figure I-2 illustrates sales and purchases to other utilities for BG&E
and PEPCO (1), for the calendar years 1976 and 1977. The Figure shows the
change in the relative amounts of purchases and sales of power from other
utilities (mostly within the PJM power pool) which occurs over an annual demand
cycle, particularly the shift towards purchases of power during the summer
months during which these two utilities experience their highest level of
demand. The figure also shows the shift towards deliveries of power to the
pool as a large amount of capacity becomes avallable from new units with lower
capital costs, as when the second BG&E Calvert Cliffs nuclear unit came on—line

* Transmission costs are incorporated into the send~out decisions.

*% The PJM members are: Atlantie City Electric Company, Baltimore Gas and
Electric Company, Delmarva Power & Light Company, Jersey Central Power
& Light Company, Metropolitan Edison Company, Pennsylvania Electric Company,
Pennsylvania Power & Light Company, Philadelphia Electric Company (of which
Conowingo is a subsidiary), Potomac Electric Power Company, Public Service
Electric and Gas Company, UGI Corporation
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in April of 1977, or during winter months during which these utilities exper-
ience lower levels of energy use by their own customers.

Historically, Maryland has been a net importer of electric power. In
recent years, imports have ranged from a low of 1.2% of total electric power
use in 1977 to a high of 13.9% in 1975. BG&E, Potomac Edison, Delmarva of
Maryland, and Conowingo have historically been net importers of power, while
PEPCO, Pennsylvania Electric (owner of hydroelectric capacity at Deep Creek
Lake), and Susquehana Electric (owner of hydroelectric capacity at Conowingo
Dam) have bheen net exporters. Table I-1 gives the net imports and exports of
power for Maryland by utility from 1967 to 1977 (2).

In addition to whatever pool arrangements they may make, U.S. utilities
were required by the Federal Power Commission* to form regional Electric
Reliability Councils. Formed as a consequence of the 1965 Northeastern power
blackout, the purpose of the councils was to develop a level of utility inter-
connection and system reliability adequate to reduce the likelihood of large—
scale power blackouts. These reliability councils serve as planning bodies to
coordinate utility generation and transmission planning They do not serve the
economy send-out function of power pools. However, the councils do monitor
the availability of plants in their own and neighboring territories, they
make that information available to member utilities hourly, and they coordinate
emergency interchanges.

BG&E, Delmarva, Conowingo (through its parent company, Philadelphia
Electric Co.), and PEPCO are members of the Mid-Atlantic Area Council (MAAC),
which covers all or parts of Maryland, the District of Columbia, Pennsylvania,
New Jersey, Delaware, and the Eastern Shore portion of Virginia. Potomac
Edison 1s a member of the East Central Area Reliability Coordination Agreement
(ECAR), which covers the western portion of Maryland, Pennsylvania, and Virginia,
all of West Virginia, Ohio, and Indiana, and most of Michigan and Kentucky.

Utility interconnections, either in power pools or in the reliability
system grid, raise the question of whether or not a utility generation con-
struction program 1s required for the utility's own customers or for sales to
another utility located elsewhere. The regional reliability council agreements
are intended to foster a high level of total system reliability by requiring
that each member utility have a level of capacity adequate to serve its own
needs, and by providing a level of interconnection of utilities that is capable
of transfering power from other utilities into a particular service area in
emergencies.** The PJM Power Pool agreement, which is designed to provide its
members access to the least expensive electricity at any point in time, has a
similar clause requiring that its members own enough generating capacity to
maintain a given level of reliability, and includes a surcharge for continuing
purchases necessitated by factors such as inadequate generation capacity.

* Now the Federal Energy Regulatory Commission (FERC) of the U.S. Department
of Energy.

*% This ability to obtain power from other companies actually reduces the
amount of capacity a utility must own in order to achieve a given level
of reliability.
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In reviewing certificate applications for Maryland's utilities, it has
been the policy of the Maryland Public Service Commission to evaluate the need
to expand capacity to meet projected future demand on the basis of the antici-
pated requirements of the utility's own service territory. The interconnections
and power pools to which Maryland utilities belong can assist in improving
utility performance and reliability. Ultimately, however, generation plans
are developed by an individual utility on the basis of the requirements of its
own service territory, and are judged by regulatory authorities on the same
basis.

The next section of this chapter evaluates national and regional trends
in total energy and electricity. In that framework, the final sections deseribe
electrical generation trends and plans for each of the Maryland utilities at
the service territory level.

B. National Energy Trends

Prices and supplies of competing sources of energy are determined within
the framework of national and regional markets. Policy decisions made at a
national or even an international level influence those markets, and as a con-
sequence they shape energy options available in Maryland. It is helpful,
therefore, to begin the discussion of Maryland's energy situation by describing
the national energy framework within which Maryland functions.

The major primary sources of energy in the United States are petroleum,
natural gas, coal, hydroelectric power and nuclear power. Figure I-3 shows
the changes that have taken place in the consumption of these primary sources
of energy since 1960, Table I-2 presents similar data in tabular form, with
energy sources shown as a percentage of U.S. energy use for each year (3).

Two major trends in the table and figure are worth noting. First, total
domestic energy use has grown almost without interruption, increasing by 70%
over the past 17 .years. However, during the recession which followed
the dramatic oil price increases after the oil embargo of 1973, total U.S.
energy consumption fell for the first time since the recession of 1958-1959.
But as the data in Table I-2 show, growth in energy use resumed in 1976, coin-
ciding with the end of the 1974-75 recession.

The second point to note in Table I-2 is the two major changes that
have taken place in the composition of the U.S. energy mix. The first major
change 1s the longterm replacement of coal by oil and, until recently, by
gas. The energy share coming from coal has been taken up by the growth in the
use of gas, especlally for home heating purposes, and by the growth 1in the use
of oil, especially for home heating, and for industrial and electric utility
fuel use. TFigure I-4 shows clearly the extent to which coal has been replaced
by oil and natural gas over the past 75 vears (4). The data in Table I-2 and
Table I-3 suggest that in the post-embargo years since 1973 the role of coal
nationally may be reversing again, particularly for electric power generation
purposes (3).
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The second change is the more recent decline in the proportion of the
energy share contributed by natural gas since 1971, when gas contributed 32.9%
of the U.5 energy supply. By 1976, the share had dropped to 27.3%, a decline
in market share of 5.6 percentage points in only 5 years. That relative decline
occurred as total U.S marketed production declined from its 1972 record produc-
tion of 22.1 trillion cubic feet of gas to 19.9 trillion cubic feet in 1976 —--
a 10% production decline in 4 years. The decline in gas usage has occurred as
gas users, especially industrial customers subject to winter curtailments,
have switched to other fuels and as new customers, such as residential custo-
mers who would have been gas users, have been forced by moratoria on new gas
connections to find alternative sources of energy. 1In both cases customers
have largely turned either to the use of o0il or to the use of electricity.

Figure I-5 and Table I-3 show the changes which have occurred nationally
since 1960 in the fuel mix used in generating electricity (3). The most obvious
change that has occured has been the relative increase in the role of oil,
compared to the relative decline in generation by all other fuels except
nuclear. This is especially true of coal, which had provided over half
(51.5%) of U.S. electric energy as recently as 1968, but which provided only
44.,1% by 1972, only four years later. The portion of total electricity
generation which had been based on coal shifted to other fuels, principally
0il: during the same period, the oil portion of this fuel mix almost doubled
from 7.9%Z of total generation to 15.6%. The absolute amount of oil-fired
generation more than doubled, growing from 104,276 million kWH in 1968 to
272,550 million kWH in 1972,

The rapid decline in the relative use of coal was the result of state
and Federal air pollution legislation and regulation, principally the Clean
Air Act Amendments of 1970. Utilities switched boilers from coal to oil,
particularly in urban areas with poor air quality. A large percentage of the
new units which were brought on line were also oil-fired. This trend was
particularly marked in the heavily urbanized Northeast.

Table I-4 shows the fuel mix distribution for each region of the U.S. (5).
The data in the table show fuel mixes for 1960 and 1974, and the Federal Energy
Administration's (now part of the U.S. Department of Energy) projection for
the 1985 fuel mix, prepared in 1976. As Table I-4 demonstrates, the fuel mix
used to generate electricity varies greatly by region. Changes in state and
federal energy and environmental policies, as well as in relative energy
prices, can significantly affect trends in the fuel mix used by the utilities
in the regions in different ways. Air pollution requirements in the urbanized
and industrialized Northeast, as well as trends in operating costs, resulted
in the dramatic decline in the relative share of coal in New England, which
dropped from 50.3% of generation in 1960 to only 7.4% in 1974, and the more
modest decline in the Middle Atlantic region, including Maryland, where the
coal share dropped from 69,37 in 1960 to 42.7% in 1974.

In response to the 1973 oil embargo, the post-embargo oil price increases
and national energy legislation, these trends have begun to change. Table I-3
showed what appears to be the start of an increase in the market share of coal
at the national level. Recent legislation, including the Energy Supply and
Environmental Coordination Act of 1974 and the Power Plant and Industrial
Fuel Use Act of 1978, a portion of the Carter Administration's National Energy
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Plan, is - intended to reinforce this trend. This legislation permits the
Department of Energy to require utilities and other large users to convert
boilers from oil to coal, and to require that new boilers be fueled by coal.
The Congressional Budget Office (CBO), in its review of President Carter's
proposed energy legislation, projected that U.S. domestic use of coal would
increase from 681 million tons in 1976 to 1,066 million tons in 1985 under
current national policy and price estimates, and to 1,229 million tons in 1985
under the President's proposals (6). Table I-5 summarizes these projections,
which are based on estimates of the growth in the demand for electricity.
According to the CBO estimates, the National Energy Plan is not likely to
produce major changes in 1985 coal use by electric utilities.

The data in Table I-4 also include projections of the future fuel mix
used by the electric utilities in each region of the country. The projections
were prepared in 1976 by the Federal Energy Administration, and are based on a
complex set of assumptions concerning future fuel availability and prices, and
the economic and physical ability of utilities to respond to the changing fuel
conditions. Nationally, those projections indicate a large relative shift
away from oil-fired generation towards nuclear, with a relatively constant
coal share. For the Mid-Atlantic region (which includes Maryland), where the
use of imported oil is extensive, the relative shift away from oil is antici-
pated to be substantial, with significant increases in the shares of coal and
nuclear generation.

Table I-6 presents the additions to total generating plant projected by
more recent forecast (7). The forecast is the National Electrie Reliability
Council's (NERC) summary of the generation expansion plans of the U.S. electric
utilities for the next 10 years, summarized by electric utility region. The
two NERC regions which include Maryland are MAAC and ECAR.

The projections shown in Tables I~4 and I-6 contain important policy
implications. It is now national policy to encourage and require the use of
coal and nuclear power to replace oil. The NERC compilation of utility expan-
sion plans shows a shift away from oll and gas generation in favor of nuclear
and coal generation. At both the national and regional levels, however, the
shifts projected by the utilities in NERC (Table I-6) are not as pronounced as
had been anticipated by the FEA (Table I-4). The major reason for the much
smaller shift away from oil and gas projected by the NERC utilities i{s the
smaller amount of planned new nuclear and coal generating capacity. This
results in a significantly higher share of generating capacity being born by
oil and gas than assumed by FEA. This difference is even greater in the
NERC regions which include Maryland than they are in the country at large.

The differences between the fuel mix projected by the FEA and the fuel
mix reflected in current construction plans reported by NERC can be explained
to a great extent by the difficulty of altering basic plant designs for plants
actually under construction or in advanced planning. However, for plants in
the early planning stages, utility generating planners can respond fully to
new economic and regulatory policy considerations. As will be discussed in
more detail for Maryland later in this chapter, capacity additions during
the 1988-1997 time period are expected to fully reflect these changes, and
show very pronounced changes in the generation fuel mix.
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Table I-5. Projected U.S. coal consumption

Projected Use, 1985

Consuming Sector 15976
Current Policy Nat'l Energy Plan
Residential/Commercial 6 2 2
Industrial 156 206 360
Electric Utility 459 768 777
Export 60 90 90
TOTAL 681 1,066 1,229
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The likelihood of attaining the projected shifts in production patterns
shown in Table I-4 and even Table I-5 is open to some question. Utilities
have postponed or cancelled many of the nuclear units assumed in the projections
in Tables I-4 and I-6. The data show a drop~off in the number of new nuclear
plants coming on line (Table I-7), and the number of new units ordered has
shown a similar decline (3).

Part of the drop—off in new plants and new orders can be explained by the
falloff in electric power demand during the 1974-1975 recession and to the sub-
sequent rate of growth in the demand for electric power. 1In response to levels

~ of demand for electricity which were lower than anticipated, many utilities
slowed construction schedules or postponed the startup of new construction. In
addition however, part of the drop—off in the rate of addition of new nuclear
units stems from uncertalnty on the part of utilities about such national
policy issues as nuclear waste disposal (see Chapter IV). If the trend in
Table I-7 continues, it is likely that the national share of generation coming
from nuclear power in 1985 and 1990 will be lower than anticipated, and the
share from coal and o0ill correspondingly higher. (The 1978 ten-year capacity
and demand forecast prepared by Electrical World (8), a major trade journal,
reaches a similar conclusion, and projects an even lower nuclear power share
of 18% in 1987.)

It is also 1likely that the national share of generation coming from coal-
fired generating units will be lower than anticipated. Some of the coal-fired
capacity assumed in Table I-4, and even in Table I-6, has been postponed or
cancelled in response to levels of demand and rates of demand growth that are
lower than had been anticipated.

Projections of trends in future fuel mixes are based on projections of
future growth in electric power demand, as well as of energy policy, fuel
supply, and price trends. National projections of electric energy demand have
been made by a number of forecasters representing government, private corpora-
tions, and independent consultants. While the estimated growth rates differ,
the projections uniformly show a significant reduction in the growth rate, from
the more than 7% annually that prevailed in the years from 1945 through 1973.
Table I-8 show the results of a number of these forecasts, most of which were
prepared in 1976 and 1977.

Projections of future demand at the national level have continued to de—
cline as more experience with higher energy prices has accumulated. Regional
electric reliability councils ineclude ten-year forecasts in their annual sub-
missions to the Federal Power Commission. Figure I-6 shows the declines in each
successive forecast since the 1973 embargo (9). These forecasts are derived
from projections made by each of the nation's utilities, and they vary signifi-
cantly in the forecasting methodology used.

The changes in forecasts shown in Figure I-6 indicate the degree of uncer-~
tainty which has affected recent utility planning, making national forecasting
more difficult. From these utility capacity and demand forecasts, however, it
is quite clear that the demand for electric power at the national level is
expected to grow, although at a slower rate than in the past, and that the
generating equipment used to meet this demand is likely to rely less on oil
and more on coal and nuclear power than in the past. The reduction in the
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Table I-7.

U.S. nuclear power capacity expansion

www fastio.com

Year Units Added Capacity Added, MW
1965 1 16
1966 1 907
1967 - 1 - 35
1968 0 987
1969 3 1,310
1970 3 1,048
1971 5 3,322
1972 5 4,556
1973 9 8,121
1974 9 9,649
1975 10 8,878
1976 3 2,561
1977 8 5,884
I-20
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reliance on oil in favor of coal and nuclear power will be less than had been
anticipated by government planners at the Federal level.

C. Maryland: Energy

The demand for and supply of energy in Maryland are driven by the same
factors that affect national energy use and supply patterns. Those factors
work through the set of conditions that uniquely define the State of Maryland
and the Maryland economy. Factors such as the cost of transportation for alter-
native fuels, the composition of state industry, the age and construction of
homes, and the relative level of personal income all influence the way in which
Maryland consumers and industries use energy and types of fuels selected to
meet those energy needs. The resulting pattern of energy demand and supply,
while strongly influenced by national trends, is unique to Maryland and must
be evaluated at the state level.

Table I-9 and Figure I-7 present energy flow data for the U.S. and
Maryland for 1974, the most recent year for which comparable data are avail-
able (10). As can be seen from the table, there are major differences in gross
energy supply and conversion between Maryland and the nation at large. The
principle and most striking difference is the proportionately large share of
total energy coming from oil in Maryland. The important role of oil is seen
both in gross energy input for all uses and in the mix of fuels used by Mary-
land utilities. In both cases, Maryland oil usage is considerably higher than
that of the nation as a whole: the proportion of gross oil usage is 36% higher
in Maryland than in the nation, and the proportion of o0il used in electric
generation is almost 240% higher. The importance of o0il usage in Maryland is
based on the ready availability of formerly inexpensive foreign oil, the dis-
tance of population centers from large coal fields and the resulting relatively
high transportion costs, and the air pollution problems that exist in Maryland's
extensive urban and suburban areas.

D. Maryland Utilities: Past Trends and Future Projections

Public utilities are required by the terms of their franchise to meet
customers' demand for electric power. The instantaneous demand for electric
power varles by time of day, the day of the week, and by season. In addition,
the demand for power exhibits a long-term trend of growth, interspersed with
infrequent declines. In order to fulfill the service requirement, utilities
must formulate generating expansion plans well in advance. Recent estimates
indicate that it may take 8 to 10 years to bring a2 major cocal-fired power plant
on line, and up to 13 vears to bring a nuclear plant on line. As a result,
utilities must plan for changes in capacity over a period significantly in
excess of 10 years. The Regional Electric Reliability Councils require that
member utilities submit 10 and 20 year generating plans and forecasts, and the
Maryland Public Service Commission requires the annual submissions of a Ten-
Year Plan (see Appendix A).

There are several important concepts necessary to an understanding and

evaluation of the long-range generation expansion plans of Maryland's electric
utilities:
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o Demand is the amount of electric power required by customers at any
given instant in time, usually stated in megawatts (MW) or Kilowatts
(kW). One kW is the amount of power needed to light ten 100 watt
light bulbs, and a megawatt is 1,000 kilowatts.

e Energy is the amount of electric power consumed over a period of time,
usually stated in kilowatt-hours (kWh). One kWh is the amount of
electricity required to light ten 100 watt light bulbs for one hour,
and a megawatt hour (MWh) is 1,000 kilowatt-hours.

# Peak Demand is the maximum demand experienced during some time inter-
val, such as a day or year. Peak demand in the following tables is
the average power used over the 60 minute period of heaviest demand
during a given year. Electric power demand varies significantly over
a day, week or year, as shown in the one-day "load curve"” in Figure
I-8. Peak demand for that load curve is approximately 8,500 MW.

e Load Factor is the ratio of the average load (MW) to the peak load
during the time period being measured. An annual system load factor,
SLFa, is defined as:

SEa

SLFa =
%~ SPla x 8760

where: SLFa annual system load factor
SEa = annual system energy output {MWh)*
SPLa annual system peak load (MW), and
8760 is the number of hours In a year (B784 in a leap year)

e Capacity Factor is the ratio of the average load (MW) on a plant or
entire system to the capaclty rating (maximum rated output, MW) of
the plant or system for the time period being measured.

e Reserve Margin is the difference between system maximum capacity (MW)
and maximum system load, divided by the maximum system load, for any
given moment in time. The most commonly used reserve margin is de-
fined at the time of the system peak demand:

SCp - SDp

RMp = —r. =&

P SDp

where: RMp = gystem peak reserve margin
SCp system maximum capaclity at time of peak
SDp = system peak demand

e Base Load Plants are generating units designed to be run at high effi~-
ciency on a continuous hasis over long periods of time, and are used
over the period indicated by "A™ in Figure I-8.

* Load factor computation is based on system =nergy output defined to include
" system losses.
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¢ Cycling Plants are units designed to operate at relatively high effi-
ciency, but which can be adjusted to meet changing loads and can operate
well under relatively frequent on—off cycles. They are generally used
in the periods indicated by "B" in Figure I-8.

e Peaking Plants are units designed to operate only for short periods
of peak demand, usually for only a brief part of the day during a few
months of the year. Efficieney is less important than on-off cycling
ability and low capital cost because of the extensive portion of the
year during which these plants are idle. They are operated during
period "C" in Figure I-8.

The demand for electricity exhibited a remarkably steady growth from the
period after World War II through the early 1970's, except for brief periods
of slower growth or slight declines during economic recessions. During the
period from 1963 to 1973, for example, the annual growth in electric energy
used was 7.5% nationally, and 9.7% in Maryland. TFigure I-9 shows the sudden
change in this pattern of growth which followed the 1973 o0il embargo and the
subsequent explosive rise in energy prices (8,11).* The rapid energy price
increase and the sharp recéssion which accompanied them produced a 0.1% decline
in electric energy use nationally in 1974, and only a relatively slight 1.9%
increase in 1975. 1In Maryland, where imported cil made up a greater share of
both the total energy and the electricity utility fuel mix than in the nation
generally, the change in the growth in electric energy use was even more drama-—
tic: electric energy use declined by 2.87 in 1974, and grew by only 1.0% in
1975. Not until 1976 did electric power use in Maryland exceed what it had
been in 1973. By 1976 growth in electric power use had clearly resumed.
Peak demand shows a similar pattern.

Table I-10 shows the pattern of growth in electric power use in Maryland
for 1963 through 1977. 1In the most recent period, covering the years 1976 and
1977, growth in electric power use appeared to indicate a significantly slower
rate of growth than in the period prior to 1973, dropping from a 9.77% annual
growth rate to 7.4%. In 1977, energy sales nationally grew by 4.3% (see
Table I-3), and peak demand grew by 7.1%, very close to the long—term average.
In Maryland, energy growth was 5.97, and noncoincident peak demand grew by
11.9% . %%

What is an apparent resumption of prior growth experience must be evaluated
carefully, however. The 1977 growth occurred 1n a year in which both the
national and Maryland economies were rapidly recovering from one of the longest
and deepest recessions in recent history, and in which most of the contiguous
United States experienced record and prolonged July heat. In the period before
1973, these conditions probably would have resulted in national peak demand
growth of approximately 10%. The 1977 experience would appear to lend support

* From 1973 to 1975, the price of imported oil, adjusted for gemeral inflation,
rose by 184%, total oil prices (including both domestic and imported oil) by
111%, and coal prices by 88% (12).

*% Sae also Table I-18, at the end of this chaboter.
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Table I-10. Electric energy sales in Maryland, 1962-1977%

Maryland (Millions of kWh)

Year Residential Non-Residential Total
1962 3,145 6,879 10,024
1963 3,425 7,491 10,916
1964 3,789 8,307 12,096
1965 4,229 9,081 13,310
1966 4,792 10,220 15,012
1967 5,196 11,209 16,405
1968 5,990 12,268 18,258
1969 6,700 13,497 20,197
1970 7,483 15,004 22,487
1971 7,919 16,311 24,230
1972 8,406 17,005 25,411
1973 9,330 18,270 27,600
1974 9,200 17,910 27,110
1975 9,598 17,859 27,457
1976 10,064 19,837 29,901
1977 10,718 20,935 31,653

* Data from Appendix B
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