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I. TFinancial Overview

Before considering the effects of particular air pollution control poelicies
on electric utilities we will survey the general financial condition of 106 oil
and coal burning utilities in the 31 state ARMS region (see Table l)lj. Their
current status can best be understood by assessing a variety of factors: stan-
dard financial market indicators (bond ratings, return earned on common equity,

and the ratio of market price to book value of common stock), sales and planning

data, and state regulatory peolicies,

Financial Condition of Individual Utilities

It is particularly important for utilities to maintain satisfactory values
of the traditional financial measures because the bulk of their extremely ex-
pensive construction projects is financed in thg capital markets (rather than
by retained earnings). Our financial discussion centers on the two primary
méans of raising outside funds: selling bonds and selling new shares of common
stock.

Bond Batings. Bond ratings are intended to measure the relative likelihood

of a company's defaulting on a particular debt obligation; though they take
numerous considerations into account, a primary determinant is the Interest
coverage ratio (yéarly earnings divided by interest payments). Ratings affect
not only a company's ability to market its bonds but also the interest rate it
must pay, since if it has a relatively low rating investors will want a higher
interest rate to compensate for the increased risk.

Moody's has nine categories in its rating system, from Aaa to C. Aaa and

Az bonds are considered high grade; A and Baa, medium grade; Ba and below,_
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Table 1. Class A and B Utilities in the ARMS Region Which are Included in
the Study (%)

Alabama
Alabama Power Company® 9
Southern Electric Generating Company

Arkansas
Arkansas Misscouri Power Company*®
Arkansas Power & Light Company®

Connecticuf
Connecticut Light & Power Company, The#
Connecticut Yankee Atomic Power Company
Hartford Electric Light Company, The*
Northeast Nuclear Energy Company
United Illuminating Company, The*

Delaware
Delmarva Power & Light & Subsidiary Company*

Florida
Florida Power Corporation®
Florida Power & Light Company#®
Florida Public Utilities Company
Gulf Power Company®
Tampa Electric Company#®

Georgia

Georgia Power Company?®
Savannah Electric & Power Company®

Illinods
Central Illineis Light Company®
Central Illinois Public Service Company¥®
Commonwealth Edison Company®
Electric Energy, Incorporated#®
I1lincis Power Company#® 3
Mount Carmel Public Utlility Company
Sherrard Power System
South Belolt Water Gas & Electric Company3

Indiana 3

Alcoa Generating Corporation

Commonwealih Edison Company of Indiana®

Indiana Kentucky Electric Corporation¥®

Indiana & Michigan Electric Company®
Indianapclis Power & Light Company*

Northern Indiana Public Service Company#®

Public Service Company of Indiana, Incorporated*®
Southern Indiana Gas & Xleciric Company*



Table 1. (Continued)

Iowa
Interstate Power Company®
Iowa Electric Light & Power Company*
Iowa Illinois Gas & Electric Company®
Towa Power & Light Company#®
Towa Public Service Company®
Towa Southern Utilities Company*

Kentucky
Kentucky Power Company#®

Kentucky Utilities Company®
Louisville Gas & Electric Company*
Union Light Heat & Power Company

Louisiana 1
Central Louisiana Electric Company, Incorporated
Gulf States Utilities Company#*
Louisiana Power & Light Company*
New Orleans Public Service, Incorporated¥*

Maine
Bangor Hydro Electric Company*
Central Maine Power Company*
Maine Electric Power Company, Incorporated3
Maine Public Service Company#®
Maine Yankee Atomic Power Company

Maryland
Baltimore Gas & Electric Company¥*

Conowingo Power Company
Potomac Edison Company, The*
Susquehanna Electric Company
Susquehanna Power Company, The2
Magsachusetts

Boston Edison Company®

Cambridge Electric Light Company#®

Canal Electric Company¥®

Eastern Edison Company

Fitechburg Gas & Electric Light Company#®

Holyoke Power & Electric Company3

Holyocke Water Power Company¥®

Massachusetts Electric Company~

Montaup Electric Company*

Nantucket Electric Company

New Bedford Gas & Edison Light Company*

New England Power Company®

Western Massachusetts Electric Company*

Yankee Atomic Electric Company




Table 1. (Continued)

Michigan

Alpena Power Company3

Consumers Power Company¥®

Detroit Edison Company, The*

Edison Sault Electric Company
Michigan Power Company

Upper Peninsula Generating Company*4
Upper Peninsula Power Company®
Cliffs FElectric Service Company

Minnescta
Minnescta Power & Light Company*
Northern States Power Company®

Mississippi
Mississippi Power Company#

Mississippi Power & Light Company*

Missouri
Empire District Electric Company®
Kansas City Power & Light Company#®
Missouri Edison Company
Missouri Power & Light Company
Missouri Public Sevrvice Company® .
Missouri Utilities Company
Seint Joseph Light & Power Company*
Union Electric Company®

New Hampshire 5
Concord Electric Company 5
Connecticut Valley Electric CompaBy
Exeter & Hampton Electric Company
Granite State Electric Company
Public Service Company of New Hampshire*

New Jersey
Atlantic City Electric Company®

Jersey Central Power & Light Company®
Public Service Electric a&d Gas Company®
Rockland Electric Company

New York
Central Hudson Gas and Electric Corporation#*
Consolidated Edison Company of New York, Incorporated*
Long Island Lighting Comgany*
Long Sault, Incorporated
New York State Electric & Gas Corporation
Niagara Mohawk Power Corporation®
Orange & Rockland Utilities, Incorporated#®
Rochester Gas & Electric Corporation®
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Table 1. {Continued)

North Carolina
Carolina Power & Light Company*
Duke Power Company#* 3
Nantahala Power & Li%ht Company
Yadkin, Incorporated

Ohio
Cincinnati Gas & Electric Company, The#
Cleveland Electric Tllumination Company, The *
Columbus & Southern Ohio Electric Company#*
Dayton Power & Light Company, The#*
Ohio Edison Company®
Ohio Power Company*
Ohio Valley Electric Corporation*
Toledo Edison Company, The

Pennsvlvania 3
Citizens' Electric Company
Dusquesne Light Company¥*
Metropolitan Edison Company*
Pennsylvania Electric Company*
Pennsylvania Power Company®
Pennsylvania Power & Light Company*
Philadelphia Electric Company®
Safe Harbor Water Power Corporation
UGI Corporation*

West Penn Power Company¥®

Rhode Island 2
Blackstone Valley Electric Company
Narragansett Electric Company, The *
Newport Electric Company*

South Carolina 1
Lockhart Power Company
South Carolina Electric & Gas Company*

Tennessee 2
¥ingsport Power Company
Tapoco, Incorporated

Vermont
Central Vermont Public Service Corporatlon*
Green Mountain Power Corporation#*
Vermont Electric Power Company, Incorporat d
Vermont Yankee Nuclear Power, Incorporated

Virginia 9
01d Dominion Power Company
Virginia Electric & Power Company*



Table 1. (Continued)

West Virginia
Appalachian Power Company#®
Monongashela Power Company®
Wheeling Electric Company

Wisconsin 3
Consolidated Water Power Company
Lake Superior District Power Company®
Madison Gas & Electric Company*
Northern States Power Company¥® 3
Northwestern Wisconsin Electric Company
Superior Water Light & Power Company
Wisconsin Electric Power Company¥*
Wisconsin Power & Light Company*
Wisconsin Public Service Corpgration*
Wisconsin River Power Company

% Utilities included in the study.

1 Utilities excluded from the study because they have zero oil plus coal

generating capacity.

2 Utilities excluded from the study because they have zero generating
capacity.

3 Utilities excluded from the study because they are extremely small.

4

Upper Peninsula Power Company is a distributing company for Upper Peninsula
Generating Cempany but it has significant generating capacity relative to the
generating company and so they are treated together. Missouri Power & Light

and Missouri Utilities are distribution companies for Union Electric and have

only insignificant amounts of generating capacity relative to it, and so they are
excluded from the study.
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speculative. (Other rating agencies have quite similar categories and while
the ratings of utilities' debt issues may differ between agencies, they rarely
differ by more than one categoryg/.)- Moody's ratings for the latest debt issue

of each of the utilities in this study are in Table 2. A summary shows:

Aa 21
A 34
Baa 32
Ba 5
B 3
not rated 11

106

Thus, about one-fifth of the utilities are in a "high grade" category and one
half have ratings of A or better. Compared with data from the recent past,
however, utilities’ ratings have declined. Another agency, Standard and Poor,
has tallied its upgradings and downgradings over the past decade and shows that
downgradings of utility debt have greatly exceeded upgradings in the years
since 1977. (Similar imbalances occurred in 1971-énd 1972 and immediately
following the "energy crisis" of 19742/.) Standard and Poor also notes that
pretax interest coverage ratios for utilities peaked in 1976-77 and began to
erode in 1978 (averaging 2.6 in 1980)£/. So, while a substantial number of
utilities in the region have reasonably good debt ratings, overall, their
position in this market has declined from its previous level. A partial ex~
planation is that utilities have traditionally used debt in higher propo;tions
than other industries, and the extremely high interest rates prevailing in the
market in the past few years have eroded the coverage ratios of companies that
are continuing to finance ongoing construction projects.

There seems to be some regional pattern in bond ratings. Several states-—-—
Delaware, Florida, Illinois, Indiana, Iowa, Kentucky, Minnesota, Mississippi,
New Jersey, New York, Ohio and Wisconsin—-have a high proportion of utilities

(half or more) with ratings of Aa or A, On the other hand, the utilities with
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"speculative" ratings are geographically scattered: only one state, Pennsylvania,
has as many as two {and one of these is Metropolitan Edison, owner of the Three
Mile Island nuclear power plant).

Return on Common Equity. Turning to measures which pertain more directly

to the market for common stocks, a standard measure of the return to common
equity (ROCE) is a good place to begin. As computed in Table 2, it is the
earnings available for common stockholders in 1980 (net income minus preferred
dividends) divided by the average value (between 1379 and 1980) of common equity
(proprietary capital minus preferred stock issued)é/. Devising a set of bench-
marks for assessing these values is problematic, for common stocks of utilities
have traditionally sold as sources of income rather than capital gains and have
competed with bonds and other fixed income investments. Thus, their rates of
return should probably be measured against interest rates, yet these have been
extremely volatile in the past few years. An alternative set of guidelines is
provided by the average allowed return (14.0%Z) and the average earned return
(11.1%) for all utilities in 19809/. The allowed rate of return may be taken

to reflect the commissions' judgments of the rate desired by the market, and
given that earned returns usually fall short of allowed returns, utilities which

managed to exceed the average allowed return would seem to be extremely sound.

As the following table makes clear, they are few:

Return on Common Equity # of Utilities
more than 14.0% 9
more than 11.1%, less than 14.0% 47
more than 0%, less than 11.1% 47
less than 0% 3
106

About half of the utilities in our sample (roughly the same number as earned Aa
or A bond ratings) had greater than average returns, but short term government

securities rates were frequently greater than 14.0% in 1980 and averaged 11.5%
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for the yearZ/, suggesting the kind of competition faced by utility stocks. No
segmentation of the utilities with lower than average returns unequivocally
picked out the most troubled companies unless the boundary was set at zero. A
few states——1Indiana, Towa, Kentucky, Mississippi, Missouri, New Jersey, Ohio,
and Wisconsin--had a high proportion of utilities (more than half) with abbve
average returns. They comprise a smaller subset of the states with high pro-
portions of bond ratings of A or better. Arkansas, Delaware, Georgia, Tllinois,
Maine, New York, Pemnsylvania, Rhode Island, Virginia, and West Virginia are
states where half or more of the utilities had lower than average earned ROCE's.

An Alternative ROCE. While this measure of return to common equity is the

standard one and the proper one to compare with regulatory allowed rates of
return, the peculiarities of utility accounting and the existence of large

capital expenditures make it worthwhile to develop an alternative measure that,

in a sense, tests the robustness of the standard ome. Utilities' income state-
ments include a non cash income item, Allowance for Funds Used During Construction
(AFUDC), which is essentially the imputed cost of capital for current construction
projects and which becomes a part of the rate base when a facility comes on line.
Because it does not represent cash income, however, it may unduly inflate the
ROCE of utilities with large construction programs. The financial markets have
become increasingly sensitive to the distortions caused by this item. Another

set of items which represents a current cash flow not recognized in the compu-
tation of net imcome are the tax savings from accelerated depreciation (which

are positive in the early years of a project's life but become negative in later
years as accelerated depreciation first exceeds and then becomes less than
straight line depreciation) and from the investment tax credits which the utility
has earned. These items may increase or decrease the funds available for

common stockholders after depreciation and fixed charges and expenses. The



=15~

alternative measure of ROCE simply subtracts AFUDC and adds the provision for
deferred taxes and the investment tax credit adjustment to the numerator of the
standard meaéure. The result, in Table 2, enhances ROCE for 72 utilities and
diminishes it for 34. It might be surmised that utilities with diminished ROCE's
would have large amounts of AFUDC and by implication, large current construction
programs. A look at the column in Table 2 which gives the percent of projected
new capacity bears this out to some exfent, since 94% of these 34 utilities
(compared with 79% of the total sample) have projected capacities that are
greater than zero, and for 56% of them (compared with 42% for the total sample)
the ratio of projected to total capacity is greater than .4. Utilities with
small or nonexistent construction programs may experlence diminished ROCE's 1if
their plants are relatively old so that deferred taxes from accelerated depre-
ciation have become liabilities. States with a high proportion of utilities for
which the alternate ROCE is less than the standafd ROCE atre Louisiana, Michigan,
Mississippi, New Hampshire, New York, North Carolina, Ohiec, Pennsylvania, Rhode
Tsland, South Carolina, and Virginia.

Market to Book Ratio. A final measure of utilities' position in the market

for common stocks is their market price to book value ratio. The values for

1980 in Table 2 show the degree to which the market has recently devalued utility
common stock: all but a few are substantially less than 1.0. {Though values for
individual utilities are not available for a more recent year, Standard and Poor
noted in January 1982 that a "substantial number" were selling below book valueg/.)
This measure has declined steadily for ali but one of the utilities since 1977,
when 757 of this sample had ratios of greater than .9 and 427 had ratios greater
than 1.0. This decline may be due partly to the substantial increases in interest
rates during this period since, as noted above, utility stocks are substitutes

for fixed income investments and their prices move counter to interest rates.
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Depressed market to book ratios not only reflect utilities' difficulty in selling
common stock but also make it harder to raise a given amount of capital by a new
issue without diluting current stockholders' investment.

Debt and Equity Measures Viewed Together. Bringing together the data on

bond ratings and common stock indicators suggests that these utilities' positiomns
in the bond market have remained, on average, stronger than in the stock market,
though the large number of rating downgradings in the past two years implies
that many utilities have temporarily reached a limit on the amount of additional
debt financing they can undertake. While 6 of 9 utilities with standard ROCE's
greater than 14.0% had Aa or A bond ratings, high bond ratings and high standard
ROCE's are far from perfectly correlated. For example, 5 utilities with Aa
ratings and 13 with A ratings earned ROCE's of less than 11.1%. However, four
of the five (and eight of the thirteen) had substantially higher ROCE's when

the alternative measure was used. Some of the apparent lack of correlation
between the bond vatings and returns on equity may then be due to the faulty
néture of the standard ROCE measure and the fact that the market does adjust it
for such itéms as AFUDC. Certain states have some utilities with both below
average bond ratings and below average ROCE's: Arkansas, Connecticut, Georgia,
Maine, Indiana, Massachusetts, Michigan,.New Jersey, Pennsylvania, Virginia,

and West Virginia.

Non Market Considerations. It is important to supplement these market

measures with other factors that bear on atilities' financial health. Two such
interrelated factors are sales growth and projected capacity (both in Table 2).
Extremely high or extremely low sales growth may place financial pressures on
companies: the former by requiring heavy expenditures on new plants (if reserve
margins are low) and the latter by making it more difficult for utilities to

recover the costs of completed facilities (higher rates may drive demand down
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further) and to finance projects currently underway.

To examine the second situation first, 22 of the utilities under consider-
ation had a negative net percentage change in kilowatt hour sales from 1973 to
1980. Of these, 13 have some construction plans for new plant, as measured by
projected over total capacity. As might be expected, all but one of these
utilities has a bond rating or ROCE that is "below average' and most have below
average values for both measures. The latter group particularly may be regarded
as in great difficulty. Negative sales growth occurs in parts of Indiana and
Illinois and is more pervasive in Michigan, Massachusetts, New York, and Pennsyl-
vania.

Utilities with sales growth exceeding 30% (more than 4% per vear) over this
period show, as expected, much planned comstruction, but not as strong a cérre—
lation with i1l financial health as the companies with declining sales. Of the
17 utilities in this group, all but one has some projected capacity and 10
have a ratio of projected to total capacity greater tham .4. Yet 7 of these
companies have bond ratings of Aa or A and above average ROCE's, while only 3
have bond ratings below A coupled with below average ROCE's. (The apparent good
health of these 7 utilities must be viewed in the context of utilities' overall
deteriorating position in the financial markets, however.)

Summary. Table 3 gives a summary of states which have particularly strong
or particﬁlarly problematic utilities by some of the measures just discussed.
While the categories are rough in that they are based on counting utilities
without regard to their size, they do provide one quick way of picking out some
extremes. TFor example, Indiana, Towa, Kentucky, Mississippi, Missouri, New
Jersey, and Wisconsin stand out as states with utilities that are financially
strong, on average (Columns 1 and 2) (though this judgment must be tempered by

noting that Indiana has two and New Jersey one very troubled utility (Column4)).



Table 3. State Summary-~Financial

(1) More than half
of utilities have
Aa or A ratings

Delaware
Florida
Illinois
Indiana
lowa
Kentucky
Minnesota
Mississippl
Missouri
New Jersey
New York
Ohio
Wisconsin

(3) More than half of
utilities have ROCE's
less than 11.17%

(2) More than half of
utilities have ROCE's
greater than 11.17

Indiana
Towa
Kentucky

Mississippi

Missouri
New Jersey

Wisconsin

{4) Some utilities have both
bond ratings below A and
ROCE's below 11.1%

(5) States with
declining kilowatt
hour sales, 1973~80

Arkansas
Delaware
Georgia
Illinois
Maine

New York
Pennsylvania
Rhode Island
Virginia
West Virginia

Arkansas
Connecticut
Georgia
Maine

Indiana
Massachusetts
Michigan

New Jersey
Pennsylvania
Virginia
West Virginia

Michigan
Massachusetts
New York
Penneylvania
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Columms 3 and 4 pick out the states with the most troubled utilities, on average:
Arkansas, Georgia, Maine, Pennsylvania, Virginia, and West Virginia. States with
negative demand growth and utilities that are not particularly strong--Michigan,
Massachusetts, and perhaps New York--may also be of concern.

One general observation to keep in mind in concluding this portion of the
financial overview is that high and increasing ipterest rates impede utilities’
ability to raise capital in both the bond and common stock markets. It should
be noted, however, that uncertainty about interest rates together with improved
earnings were thought to contribute to utilities" outperforming the stock market
Standard and Poor 500 in the first part of 198L2/. Given continued uncertainty
about interest rates (due to the protracted Federal budget fight) and further
increases in allowed ROCE's (see below) utilities' positions may have continued
to improve (particularly the relatively strong ones), but as noted above, the
market to book ratios of most remain low. Another general remark is that the
financial community has become increasingly sensitive to the problems incurved
by utilities with large construction commitments, and it may be that such
companies are informally discounted by the market even before they encounter

difficulties.

State Regulatory Policies and Climate

Because electric utilities are regulated monopolies whose rates are set by
state agencies, the policies of these commissions are important determinants of
utilities' financial strength and have implications for their ability to meet
increased pollution control expenditures. Briefly, commissions determine rates
in the following manner. The rate base, which consists of a utility's assets
inecluding AFUDC (discussed above, p. 14), is multiplied by the company's weighted

average cost of capital to arrive at an allowed return on capital. The components
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of the weighted average cost of capital are the utility's capital structure,
the embedded cost of debt and preferred equity, and finally,; the return to
common equity, which is determined by the commission. This return to capital
plus depreciation and tax, fuel, and operating expenses comprise the revenue re-
quirement, which is apportioned among the company's different classes of
customers to determine the price per kilowatt hour charged to each group.

The policies considered in this study are summarized for each state in the
ARMS region in Table 4&9/' The first three policies affect the portions of the
revenue requirement that are directly related to utilities’ capital equipment
investments and are thus most relevant to changes in the Clean Air Act that
might require investment in FGD systems and other air pollution control equip-
ment. Regulatory lag and the type of test year used--historical or forecast--
affect primarily the operating and fuel expense components of revenue require-
ment and would therefore be relevant both for policies requiring FGD equipment
(which has rather high and unpredictable maintenance expenses) and for policies
which allow the burning of low sulfur fuels. The nature of the fuel adjustment
clause is important, of course, for the low sulfur fuel option. We will treat
it, in fact, as the primary regulatory determinant of utilities’ ability to
switch to low sulfur fuels without suffering financially and will defer discussing
it until we examine that policy option in the next section. First we will discuss
the other regulatory policies: their interrelations among themselves and their
relation to the financial status of the utilities.

Allowed Return on Common Equity. The allowed rate of return to common

equity is set by the regulatory commission. It is the one element of the
weighted average cost of capital directly subject to its discretion and is
typically larger than the embedded costs of debt or preferred stock. It is

therefore a primary means of increasing utility rates and has been increasing
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Table 4. Major State Regulatory Policies

state

Alabama
Arkansas
Connecticut
Delaware
Florida
Georgia
Illinois
Indiana

Lowa

Kentucky
Louislana
Maine
Maryland
Maszachusetts
Michigan
Minnesota
Mississippi
Missouri

New Hampshire
New Jersey
New York
North Carolina
Ohio
Pennsylvania
Rhode Island
South Carolina
Vermont
Virginia

Wegt Virginia

Wigconsin

amount of treatment of  average number
allowed CWIP allowed  tax savings of months for type of
ROCE in rate base (ITC/deprec) rate decisions  test year
12.85 100% normalization 6 historical
15.0 100% norm/part.norm 10 historical
14.8 0 part.norm/norm 5 historical
15.0 1007 normalization forecast
15.5 varies normalization 8 forecast
13.33 varies normalization forecast
16.5 varies norm/part.norm 11 forecast
15.83 small % normalization 6 historical
13.35 0 normalization 12 histerical
14.25 100% normalization 10 historical
14.325 100% normalization 12 historical
15.13 0 normalization 9 historical
14.0 100% normalization forecast
14.31 0 normalization historical
13.25 100% normalization forecast
14.0 100% normalization 12 forecast
12.85 varies normalization 6 forecast
13.71 0 normalization il historical
14.75 0 normalization 6 historical
14.0 varies normalization forecast
15.5 small 7% part.norm 131 forecast
13.87 100% normalization historical
15.86 varies normalization forecast
15.63 small % normalization forecast
14.13 0 normalization historical
13.88 1007% normalization 12 historical
14.5 small 7% normalization 21 historical
15.0 100% normalization 5 historical
14.0 varies normalization 10 historical
12.72 small 7% normalization 8.5 forecast
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fairly rapidly in recent years: the average allowed return was 13.467% in 1979,
14.0-14.25% in 1980 and 14.5-15.5% in 198Lll/. The most recent average rates
allowed by states in the study (during the 1980-81 period) range from 12.72% to
16.5%, with a mean of 14.4%, slightly above the overall U.S. average for 1980.
Due primarily to inflation and the several months® lag between application and
approval for rate increases, the returns on common equity actually earned by
utilities have lagged behind thé allowed returns. However, earned returns have
increased greatly in the last few years: in 1979 and 1980 the U.S. average
earned rate of return on common equity was stagnant at 11.1%, in 1981 it was up
to 12.0-12.5% and in early 1982 it ranged between 12.25 and 12.75%l%/.

CWIP in the Rate Base. Another way of affecting utility prices is by the
inclusion or the timing of the inclusion of assets in the rate base. Tradition-
ally, assets were not allowed in the rate base until they were fully constructed
and actually used (and were kept in as long as they were "useful). Given
increasing construction costs, lengthening construction periods, and financially
troubled utilities, however, many states have relaxed this dictum and have begun
to allow part or all of current construction costs (Construction Work in Progress
(CWIP)) in the rate base. This policy change has been controversial both because
it means customers (the mobile and elderly, at least) wmay be paying for assets
that never benefit them and because it may remove utilities' incentives to keep
construction costs down and lead times short. Nevertheless, it is an effective
short. term way of helping utilities financially (so long as the utilities
ate not overbuilding and centinue to control costs). - Eleven of the 30
states under consideration allow 100% of CWIP in the rate base, 7 allow none,
the remaining states allow "varying amounts' or "a small percent.”

A dquestion ﬁot asked directly in the survey of commissions but which has

since been explored further is whether states are more likely to allow CWIP im

the rate base if it is for pollution control equipment. A telephone sampling
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of 11 of the 30 states in March 1982 revealed that pollution control CWIP does
not receive preferential treatment in these jurisdictions. The two states
called (Towa and Missouri) which allow no CWIP in the rate base maintain this
policy for pollution control equipment as well. Of five states queried whio
allow a small percent, Vermont and Pennsylvania have included environmental
CWIP, Indiana and New York have not, and Wisconsin shows no favoritism for
specific types of investments, Neither the tweo states questioned who allow
varying amounts of CWIP (Illinois and Mississippi) nor the two states who allow
100% (Minnesota and South Carolina) distinguish between pollution control equip-
ment and other assets.

Accounting Treatment of Tax Savings. A third way in which regulatory policy

may affect rates is in the treatment of corporafe income tax savings earned by
utilities from accelerated.depreciation and the investment tax credit (ITC).

Flow through accounting passes these savings on to consumers immediately. Nor-
malization allows the utilities to make use of the tax savings temporarily by
spreading out their remission to consumers over a period of time, typically

over the life of the asset with which the tax saving is associated. Normalization
therefore improves a company's cash flow somewhat during,and in the first vears
following,the large construction projects that generated the tax benefits. Since
the Internal Revenue Service Code forbids utilities to take advantage of these
tax savings unless they are normalized, it is not surprising that the vast
majority of the states fully normalize (and this policy does not, therefore,
serve well to distinguish states from one another). Changes in the IIC rate

and in dépreciation lives since this requirement was enacted, however, permit
partial normalization, and four states in the ARMS region follow this inter-
mediate policy. Only one state in the ARMS region, Tennessee, allows flow

through accounting of the tax benefits (but its iInvestor owned utilities are
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not included in the study (see Table 1)}.

Regulatory Lag. Because of inflation "regulatory lag," the average numbef
of months from the time a rate request is filed until the time it is ruled upon,
has become an important factor in utilities' financial health, since expected
costs at the time of the request may be far lower than at the time a rate increase
is granted seﬁeral months later. States in the ABMS regionm reported a range of
5 to 21 months for this period (the latter value an outlier). The average length
of this period has shortened in recent years for the U.S. as a whole, from 11.5

13/

months in 1979 to 8.75 months in 198 .

Test Year. In setting rates, the components of the revenue requirement are

computed for a sample or "test' year. Until recently, these computations were
based entirely on historical information, but inflation, again, has prompted
many commissions to experiment with the use of forecasted values for these costs.
These forecasted values are sometimes the sole determinant of test year costs,

or they may be used in combination with historical data In determining the com-
ponents of the revenue requirement. Like regulatory lag, this aspect of policy
is probably most crucial in determining how effectively utilities recover vari-
able costs such as operating and fuel expenses, and the use of forecasted costs
may mitigate a long rate determination process. The majority {17 out of 30) of
the states under consideration still use a historical test year exclusively.

The remainder make at least partial use of forecasted costs. Only 3 out of 11
sﬁates (Illinois, New York, and Minnesota) with greater than 10 month rate setting
periods use a forecast test year to help offset regulatory lag.

Summary: Regulatory Climate. Just as the type of test year used may help

substitute for a shorter rate setting perioed. so may quick decisions or allowing
CWIP in the rate base substitute for a high rate of return (or a large ROCE
compensate for no CWIP in the rate base). Thus it is necessary to look at a

range of policies in order to gauge the regulatory climate of a state. Only a
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few states——Delaware, Maryland and Virginia—have extremely favorable policies
across the board (allowed ROCE of at least 14.0%, 100% of CWIP allowed in the

rate base, and a less than 10 month regulatory lag). (The regional interdependence
of these states may account for the policy uniformity here.) Many states show some
use of offsetting policies. Two states--Alabama and Michigan-~have low allowed
ROCE's but allow 100% of CWIP in the réte base; while Connecticut, Maine and New
Hampshire have recently allowed very high ROCE's (greater than 14.5%) but allow

14/

no CWIP in the rate base—".

Summary

Perhaps surprisingly, there is not a complete correspondence between utility
financial health and favorable regulatory climate. For example, among the states
identified in the financial summary as having relatively strong utilities on average
(Indiana, Iowa, Kentucky, Mississippi, Missouri, New Jexsey, and Wisconsin), Iowa
and Missouri have among the apparently ''least favorable" regulatory climates
(allowed ROCE less than 14.0%, no CWIP in the rate base, 11-12 month regulatory
lage, and use of historical test year only). Indiana, Kentucky and New Jérsey
show the most favorable overall policies in the group--fairly high ROCE's, some
flexibility in the inclusion of CWIP and fairly short regulatory lags--but unone
is as favorable as the '"Delmarva" states noted above. (Kentucky's 10 month
regulatory lag is offset by 100% CWIP in the rate base and a monthly fuel adjust-
ment.) Wisconsin's and Mississippi's regulatory policies are favorably distinguished
only by their short lags, use of forecast test year data and some flexibility in
the inclusion of CWIP.

Looking at the states identified above as having a high proportion of troubled
utilities (Arkansas, Georgia, Maine, Pennsylvania, Virginia, and West Virginia),

2 states (Arkansas and Virginia) have very favorable regulatory climates while
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both Pennsylvania and Maine have granted very high ROCE's and have relatively
short lags. Perhaps the favorable policies are in part a response to the
utilities' difficulties. Georgia's and West Virginia's policies have only one
strong point each, a very short (6 month) lag in the former and a 14.0% allowed
ROCE in the latter.

Thus, highly favorable regulatory climates are neither necessary nor sufficient
in themselves for utilities® financial health, and other factors--managerial
skills, regional economic strength, and lags between state policy implémentation

and effects on utilities==-can have important effects.
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TI. The Fuel Switching Option

The primary burden to utilities from standards which would require oY
encourage them to burn oil or coal with a lower sulfur content is from the
premium these fuels command. On the other hand, provisions known as fuel ad-
justment clauses have beeﬁ enacted in most states in the ARMS region to enable
atilities to recover more readily the increased fuel costs that have confronted
them over the past decade. We will first discuss the evidence on current levels
of sulfur premiums and on the likelihood of their rising further with increased
demand. We will then relate these findings to utilities' abilities to bear

these costs and to possible consumer costs in the ARMS region.

The Effect of Sulfur Content on Coal and 0il Prices

Most persons who work closely with the coal industry maintain that premiums
for low sulfur coal probably exist, and the need for additional sulfur removing
equipment at refineries suggests that there would be premiums on low sulfur
0il as well. However, there has been relatively little analysis to determine
whether such premiums exist and, if so, how large they are.

The most plausible hypotheses to account for the existence of sulfur
premiums are (1) that low sulfur fuels have higher marginal production and
transportation costs, on average, than those with greater sulfur content;

(2) that the supply of lower sulfur fuels is so small that increasing scarcity.
caused by a rise in demand Wouid induce continuing price increases; oY (35 that

firms in the industry have a degree of monopoly power and are thus able to
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maintain a price higher than marginal costs.

Coal premiums. The source of premiums for low sulfur coal is problematic.

It is sometimes suggested that sulfur premiums in the long run would reflect
the competing cost of sulfur removal systems. However, in a competitive

fuel industry this could happen only if the cost of producing and delivering
lower sulfur coal (or the price justified by resourée scarcity) was as large

as the cost of an FGD system designed to remove that amount of sulfur. If low
sulfur fuel is in fact the less costly option, then a firm that tried to charge
a fuel price equivalent to the cost of FGD removal would be undercut by rivals,
and eventually the priée would equal the marginal cost of the less expensive
alternative. Only a degree of monopoly power.in the fuel industry would result
in a higher price in the long rum.

Tigure 1, which reveals higher prices for higher sulfur fuels in some
categories, casts doubt on the notion that low sulfur fuel is always more costly to
produce and deliver than high sulfur fuel. It is conceivable that increases
in demand for low sulfur coal could result in short run premiums until new
mines were developed. The current high ceilings on coal sulfur levels in
many states and areas make it doubtful that such demand pressure currently
exists, though lowering ceilings could bring it about. In the very long run,
of course, resource depletion and increased demand would result in higher
premiums, but long run supplies of low sulfur coal are very large: nearly 50
percent of U.S. coal reserves have less than 1 percent of gsulfur by weight.
Most of these reserves are located in Central Appalachia and the West (see
Table 5 and Figure 2). Thus, only monopoly behavior could explain a high,

permanent sulfur premium, yet there is no strong basis to suspect it in the
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FIGURE |. SULFUR CONTENT AND PRICE FOR TOTAL U.S. AND OHIO
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Figure 2. U.5. COAL RESERVES*— POTENTIAL METHODS OF RECOVERY
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coal industry. TFirst, the industry consists of a relatively large number of
firms {a hindrance to enforcing price fixing among cartel members}, and further,
some large coal burning utilities supply their own.coal (an option which is
open in theory to other utilities), putting additional limits on suppliers’
abilities to charge prices greater tham marginal costs.

While these considerations question the basis for assuming large sulfur
premiums and make their likely amount uncertain a priori, some studies have
determined rather high values for low sulfur coal premiums. A study by Argomme
National Laboratory concluded that there was a premium on 0.75% - 1.75% sulfur
Pennsylvania coal of $4 a ton (19758) (or about 57 per ton in 1982$)l§/. This
is roughly 15 percent of the average price of a random sample of Appalachian
coal. This wvalue is also in rough accord with a prediction of the President's
Commission on Coal that low sulfur coal will command a $10 per ton premium by
1985 (87 x (1.09)3 = $9)—%é-/° Michael Le Blanc arrived at an even higher
premium—--50 percent of price--from a linear programming model that examined
cases with and without strict sulfur controlslz/.

To provide some further perspective on this question, we have taken a
different approach to identifying sulfur premiums by using some simple econo-—
metric models (described in detail im Appendix 2) to isolate the effects of
sulfur content on price from the effects of other relevant variables. Figure 1,
which shows that coals in a high sulfur category méy sometimes cost more per
Btu than coals in a lower sulfur category, illustrates why it is necessary
to control for other factors that may influence coal price,

The first model uses 1980 cross sectional data from 42 states and a

generalized least squares estimator to examine the effects of sulfur content

(SCON), underground purchases (UNDR), contract purchases {(CONT}, ash content
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(ASH), Btu content (BTU), and dummy variables to account for geographical

regions (Al-A3) on coal price (COST) in ¢/MBtu. The results (in Table 6)

showed logical signs for the éoefficients; a significant value for the F-statistic,
and an R2 of .45. On the basis of this model ome would conclude that the sulfur.
premium was 7.261 ¢/ﬁ3tu for each 17 decrease in sulfur content, a very low

value in comparison to those of the studies cited above, since it amounts to

only 5% of the mean coal price of the sample.

In an attempt to improve the explanatory power, a second model was con-
structed which held region constant and transportation costs roughly constant,
since these factors may have a critical influence on coal prices. Model 2 uses
only Appalachian coal producing states' shipments for obserVations, in order
to keep region constant. (This area is most relevant for the study since it
is the source of most ARMS region utilities' coal purchases.) To keep transport
costs roughly constant, only data points répresenting shipments to adjacent
states were used (thus ignoring both intrastate and more distant shipments).
The same explanatory variables were used as in Model 1 (except for the regional
dummy variables) but the dependent variable COST was measured this time in § per
ton. The resulting model (see Table 7) had much better explanatory power
{an R2 of .853) and suggests a sulfur premium of $3.62 per ton for each 1%
decrease in sulfur content, which amounts to 7.5% of the mean coal price in
the sample.

While further work would be useful, the'preliminary models indicate that

the sulfur premium may in fact be much lower than previous work has suggested.
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Table 6. Model 1 Statistics*

Explanatory Estimated Standard T-statistic

variable coefficient error

C 70.082 31.896 2.197
SCON - 7.261 2,847 -2.550
UNDR 0.293 - 0.170 1.722
ASH - 4.007 1.448 -2.768
BTU : 0.010 0.003 3.223

Al 13.009 5.903 2,204

A2 i2.820 5.375 2.385

A3 -37.235 6.877 -5.414

Sum of squared residuals = 84281.6

Mean dependent variable = 132.789
Standard deviation = 37.093
R? = 448

F-statistic (7,104) = 11,369

%#Six states were omitted from the analysis because no coal shipments were reported
in 1980 in Idaho, California, Vermont, Rhode Island, Maine, Conmecticut. Alaska
and Hawaii are excluded from the contiguous U.S. The maximum likelibood itera-
tive technique of GLS was used In the estimation.



Explanatory
variable
c
SCON
UNDR
BTU
ASH
‘CONT

Sum of squared residuals

Mean of dependent variable

Standard deviation
R2
P-statistic (5,33)
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Table 7. Model 2 Statistics

Estimated Standard
coefficient error
1.710 18.643
-3.620 0.678
0.015 0.017
0.004 0.001
~0,967 ' 0.275
0.063 0.016

388. 846
48.327
8.330
= .853
34.689

i

R

T~statistic

—_
0.092
-5.340
0.889
3.088
-3.518
4.026
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0il Premiums. The basis for a sulfur premium on oil would appear to be cost,

since a special process is required to extract the sulfur from crude oil. We
have examined cost astimates for two refinery-level gulfur removal processes.

The first is the Ford, Bacon and Davis technique, which uses a sulfur recovery
unit to remove hydrogen gulfide (st). The first step of the process, called
amine treatment, involves using an amine {(€.8-; isopropyl amine} to absorb HZS in
the crude oil and taking the absorbed HZS to a stripper towexr where the partially
cleaned gas continues on for tail-pas treatment and the HQS is sent to the sulfur
recovery unit. The next step 1s to turm the st 4npto a high~quality molten sulfur
product which can be sold. The Claus recovery unit can recover 94-97% of the
gulfur in the HZS° $ince the U.5. Environmental Protection Agency requires 99%
sulfur recovery, the third and final step involves tail-gas treatment of the flue
gas not completely cleaned of sulfur.

Sam Hallett of the Ford, Bacon and pavis Corporation reports that for a
process able to recover 100 tons per day of sulfur for a refinery processing about
64,000 bbl/day, the capital cost would be approximately $12 million. (These figures
are not precise cost estimates.) Given an average Btu content for fuel oil of
140,000 Btu per gallon, the jevelized capital cost of the sulfur recovery unit
using a .17 capital recovery rate would be 1.3¢/MBtu (equals (12,000,000)(.17)/
(64,000)(140,000)(42)(10w6)), gince this represents only .26% of the 1980 U.S.
average fuel oil price of 500.0¢/MBtu, the cost of the sulfur recovery unit appears
to be extremely small. Even if operating and maintenance expenses were to quadruple
this cost to 5.9¢/MBtu, it is stiil a very small fraction of the price of oil.
Comparing the refinery's levelized capital cost with that of an FGD system designed
to remove 90% of the sulfur from oil burned at a 400 MW utility plant (52.0¢/MBtu

18/

(1982%), given a capital cost of $140/KW (1980$))— indicates that for this

process, gulfur vemoval at rhe refinery level ig far more cost effective than at
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Source: EPA, Technology Assessment:
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:ess we considered is the hydrodesulfurization
.al Protection Agency study has identified as
18a/ , ,
the U,8.—' This technique uses hydreogen to
wo 211 as sulfur compounds, and must be used with
-3 auxiliary systems: a hydrogen sulfide absorption unit (circulating
amine type), a sulfur recovery unit with tail gas scrubber, a sour water strip~

per, and a hydrogen plant. One disadvantage of HDS is its vather high consump-

tion of energy: about 2-4% of the oil processed. The costs of the system are

a function not only of sulfur content but of crude oil source and metal content,

and costs increase disproportionately as the percentage of sulfur_removal in-
creases,

Table 7a, which summarizes capital and operating costs for five representa-
tive feedstocks, illustrates these points. 1In 1982$, the costs range from -
$1.28/bbl to $8.24/bbl ($.23/MBtu to $1.48/ﬁBtU, assuming a Bty content for
0il of 140,000 per galiomn). To compare theée costs with utility level sulfur
removal we must add FGD operating costs to our previous $.52/ﬁBtu capital cost
estimate. The source for the capital cost value gives operating costs for
that system of 3.9 mills/kWh (19828). Assuming a 60% capacity factor for the
plant, this cost is equivalent to $.38/ﬁ3tu (equals ($.00392)(400,000)(.6)(8766)/
(3.7)(140,000)(42)). Thus, the total FGD cost is $.90/MBtu. Since this FCD
system is for 907 removal from a 2.2 1b SDZ/ﬁBtu input, the appropriate values
in Table 7a for comparison are those for removal to .3% from the two lower
sulfur oils (see Tables 3.1 and 11 for the sulfur input assumption and its
conversion to a percentage). The costs are around $.94/MBtu, close to but
slightly greater than the cost at the utility level. However, the cost of 90%

removal for higher sulfur (but lower metal content) oil is only $,75/ﬁ3tp,
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While sulfur removal at the refinery level ﬁsing this process does not have
the large cost advantage which the Ford, Bacon and Davis technique appears to
enjoy, it may still be marginally preferable to remove gulfur at the refinery
rather than at the utility level, given that refinery equipment is currently
in place.

The difference betﬁeen the costs for the two systems 1s extremely large.
One factor may be that the removal of nitrogen and metals by HDS contributes
something to the cost differential, although the two processes appear to be
similar and are primarily deéigned for sulfur removal. Another possibility
is that the capital cost estimates for the Ford, Bacon and Davis technique
are unrealistically low (this is a likely bias when the information is gained
from a supplier of the equipment). The HDS costs do include operating costs,
which account for about 75% of the costs, but this still leaves a large dis-
crepancy. The HDS cost estimates in Table 7a do include a credit for selling
sulfur as a byproduct, so this cannot account for any of the difference in
cost.

The cost figures even for a 90% reduction in sulfur with an HDS would
imply that a sulfur premium for oil exists but is not a large percentage of
price. A third model, similar to those for ceoal (and described also in
Appendix 2) was estimated in an attempt to determine the effect of sulfur
content on oil price. This model included all states which reported fuel oil

receipts in 1980. The explanatory variables were heating value {AV), sulfur

content (SCON), and regional dummy variables; the price of 0il was given in
¢/MBtu. The F-statistic and the T-statistic for sulfur content were signifi-
cant (see Table 8) but the T-statistics for the other variables were not (though

all the coefficients had logical signs). The R? was equal to .64,
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Table 8. Model 3 Statistics®

Explanatory Estimated Standard T-gstatistic
variable coefficient erroxy
c 94.889 484.638 0.196
SCON -57.704 6.775 -8.517
Hv 0.003 0.004 0.766
Dl 14,875 15.708 0.947
sum of squared residuals = £65488.0

mean of dependent variable = 400.%18

standard deviation = §3.009
r2 = 641
F-statistic (3,43) = 25.041

*3) The following sulfur ranges were established:

Sulfur Category Range (%) Midpoint
i < .3 .15
2 3 <8<.5 40
3 5 <5 < 1.0 .75
4 1.0 < 8 < 1.50
5 2.0 < 5 < 3.0 2.50
6 > 3.0 3.50

b) the minimum cutoff for size of the shipment was for 400,000 bbls.

¢} Vermont, Indianaz, N. Dakota, N. Carolina, West Virginia, Alabama, Kentucky,
Tennessee, Oklahoma, Idaho, Montana, Wyoming, and Oregon were excluded. No
fuel o0il receipts reported in these states in 1980.
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Though more work should be done to identify the ''phantom variables"
influencing pricelg/, the model at least provides a preliminary éstimate of
the sulfur premium: 57.7¢/ﬁ3tu for a 1% decrease in sulfur cbntent. The first
thing to notice is that this is 14.4% of the mean price in the sample, a rela-
tively larger premium than for coal. Second, it is far higher than the level-
ized cost for the Ford, Bacon and Davis technique (5.9¢/ﬁ3tu, assuming operat-
ing costs three times the levelized capital cost). In addition, it exceeds
the costs for the HDS technique. Taking the highest sulfur feedstock (4.35%)
in Table 7a (to consider the most expensive case),‘the reduction to 1.6% sulfur
costs $.605/MBtu compared to the $1.73/MBtu sulfur premium implied for an equi-
valent reduction (i.e., 3 ($.58)); a reduction to .1% sulfur by HDS costs
$1.48/ﬁ3tu, compared with a $2.60/MBtu sulfur premium (4.5 ($.58)). This
suggests that the 57.7¢ premium may be an upper limit. An alternative inter-
pretation is that there may be monopolistic elements in the refining industry,
enabling it to extract a higher premium than marginal coests would justify.
Ownership of refineries exhibits a high degree of regionai concentration,
giving some plausibility to this hypothesis. The top four refinery‘0wners in
each state {(with one or more refiners) owned 90% of the refinery capacity in
that statezg/. Such institutional influences in utility fuel oil markets can-

not be reflected by the ordinary statistiecal cost functions discussed here.

Effects of Premiums on Utility and Consumer Cests

To give some idea of the effects of sulfur premiums on costs to utilities
and consumers in different states, Tables 9 and 10 present the average total
fuel cost and average customer cost for each state, based on 1980 fuel pur-

chases, the average sulfur content of o0il or coal in each state, and the
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premiums from our models 2 and 3 ($3.60/ton for coal and $.577/MBtu for oil).
The hypothetical policy is a 50% reduction in average sulfur content for each
staté° (See calculation method in table footmnotes.) Both the approach and
policy are merely illustrative and ignore the complexities of varying sulfur
levels and policy ceilings within states, though we will briefly discuss below
how these data might be used to examine the general effects of other types of
policies.

Before discussing costs, it may be useful to consider the average sulfur
conteﬁt of fuels used in the various states and how they may be translated into
ib SOZ/EBtu, another common unit for expressing policy limits (state ceilings
for older plants are often expressed In terms of allowed percentéges of sulfur
in fuel inputs, whereas new plant standards which may involve FGD equipment
are typically expressed as a limit on cutput in terms of 1b SOzfﬁBtu). The
calculation methods and results for some typical values are presented in Table 1l.
Note that coal must be of much lower sulfur content than oll to meet a given
SO2 requirement. Looking at Table 9 {(coal) and noting for reference that New
York has a 3.8 1b SOzfﬁBtu 1imit for the more rural parts of the state and a
limit of 1.2 1b SOzfﬁBtu'in more urban areasgéj, a number of states (mostly
coal producers as well} exceeded the higher value in 1980. (This may be either
from higher ceilings in those states or from noncompliance.) Ceilings on
sulfur in oil range from .3%Z in New York City.to 2.0% in rural areasgg/. Com—
paring Tables 9 and 10, the average sulfur content of o0il tramslates into
lower 1b SOZ/ﬁBtu over all states than does the sulfur content of coals. All
~ states but one have an average 1b SOzfﬁBtu of less than 2.6 for all their oil
plants, compared with only one quarter of the states when coal plants are

considered. (Some states have higher ceilings for coal than for oil, which
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Table 11. Relation of Sulfur in Fuels

to Production of 80,%

2
% 8 in fuel 1b S02/MBtu

coal B4 1.2
1.38 2.6
2,03 3.8

oil 1.10 1.2
2.43 2.6
3.56 3.8

*The following U.S. average values from the 1980 Annual Cost and Quality of Fuels
for Electric Utility Plants were used.

Coal: 135.1 ¢/MBtu, $28.77/ton, 1.60% S, and 21.3 MBtu/ton
0il: 435.1 ¢/MBtu, $26.96/bl, 1.03% S, and 6.17 MBtu/bl
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accounts for some of the discrepanciesgg/,)

Considering now the cost burdens thatlwould result from a hypothetical
50% reduction in the average sulfur content in each state, it is clear that
states with both a high current level of sulfur content and large use of the
fuel will incur the greatest total additional fuel cost (column 1 in each table).
The cost expressed in mills per kWh spreads this amount over all kilowatt hours
generated in the state, and thus represents a "typical consumer's" cost increase
only if the state generates most of its electricity from that fuel. The addi-
tional cost for either the coal or the oil premium is, however, only a very
small percent of the typical residential electric rate of 50-70 mills per kWh.

Given the uncertainty rvegarding the levels of sulfur premiums and the
preliminary nature of the models on which Tables 9 and 10 are based, we should
consider at least the range in cost increases that would result from other
assumptions concerning the amount of the premium. The range for oil with our
assumed $.577/MBtu premium (14.4% of oil price} is L002-4,704 milis/kWh. To
examine a premium equal to 45% of price, we can just triple these values to
get a range of .006-14.112 mills/kWh. WNow the higher value represents roughly
25% of the average residential electricity rate. To examine different values
for the coal premiums we can start with the range for the $3,60/ton premium
(7.5% of coal price), which is ,05-5.81 millse/kWh, and double it to get the
costs of the Argonne estimate of $7/ton, a range of .10-11.62 mills/kWh.
Multiplying these ¥alues by 3 would give the costs of a 45% premium: .3-34.86
mills/kWh. Here the higher value is nearly 60% of the average elecktric rate.

These data may also be manipulated to examine different types of policies.

The policy of a required 50% reduction in the average percentage of sulfur in
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both oil and gas for all states is obviously an unlikely one. As we have noted,
ceilings for oil and gas differ within states, and given the greater reduction
in sulfur that has already been achieved for oil, it is unlikely that further
requirements for oil would be as stringent as those for coal. Also, ceilings
or percentage reduction requirements are likely to vary hetween states.

The calculations in these tablés can be redone to account for different
types of policies. The crucial calculation is for total additional fuel cost,

which equals
PC(average sulfur %) (fuel purchases) (premium)

where 0 < PC < 1.0 and equals the percentage reduction required (PC = .5 in
these tables). To look at a policy which lowers the ceiling the equation could

be written
(average sulfur % - C){fuel purchases) (premium)

where C is the new ceiling; if (average sulfur % - C) < 0, then the state is
already in compliance {on average, of course) and incurs no additional fuel
cost.

While these calculations obscure much complexity in theirlaverages, they
give a general idea of how states (their utilities and customers) may be
variously burdened by sulfur premiums.

Our feeling, from evidence on coal supplies and refining costs, is that
actual premiums may well be nearer to the low end of the range we have considered
and that they are unlikely to increase greatly even with increased demaﬁd (unless

our missing explanatory variables include monopolistic influences). However,



50~

1f they should turn out to confirm the pessimistic estimates, it would be well
to consider what kind of burden this will place on utilities. Additional pre-
miums from more stringent policies could be significant even using the lower
premium values, as evidenced by additiopal fuel costs of more than $100 million

in several states which are heavy users of oil or coal.

Effects on Utilities® Financial Positions

The frequency of electric rate changes allowed by states' fuel adjustment
clauses and the extent of utilities' use of relatively high sulfur fuels will
be the main determinants of how easily companies could switch to lower sulfur
fuels without increased financial hardship.

Table 12 gives.the percentage of oil and coal capacity in each state for
the utilities in the study, the percentages of generation by oil and coal, and
the frequency of rate adjustment allowed by each state's fuel adjustment pro-
visions. (Table 2 gives the percentage of oil and coal capacity for each utility.)
It seems obvious that utilities regulated by states that allow a regular monthly
rate adjustment or allow irregular adjustments as needed {(with an annual recon-
ciliation) will suffer no direct additional financial hardship from having to
pay premiums for low sulfur fuel. Sixteen of the 30 states have such policies.
The remaining states need to be examined individually, referring to the range of
financiél and regulatory data in Tables 2 and 4 and to the data on costs.

Alabama has little oil capacity but its one utility included in the study
does have 62% in coal capacity and is not particularly strong financially: it
has a Baa bond rating and its ROCE is only slightly above. average (though the
alternate measure is significantly higher). It has only a very small constructlion
program, howéver° In all, given that the fuel adjustment is quarterly and that

Alabama has a short regulatory lag for recovering other costs, its utility should
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-l/For all states except Arkansas and Alaska, the percent oil or coal generatio

Table 12. TFossil Fuel Capacity and Fuel Adjustment Provisions
4 oil # coal
: st .1/ .2/ . 1 . 2 :
i State generation— capacity~" generation~ capacity frequency of adjustment
= Alabama 0.0 2.0 77.2 62.0 quarterly
: Arkansas 10.0 40.0 0.0 0.0 monthly
. Connecticut 51.1 97.0 0.0 0.0 monthly
© Delaware 53.6 56,0 36.1 37.0 monthly
: Florida 46,2 68.0 20.6 20.0 monthly
- Georgla .8 15.0 78.5 73.0 quarterly
: Illinois - 7.0 24.0 64.7 61.0 irregular——as needed
Indiana .5 6.0 98.6 81.0 guarterly
: lowa .3 20.0 8l.4 62.0 monthly
= Kentucky W2 2.0 94 .4 94.0 monthly
: Louisiana 10.5 16.0 0.0 0.0 monthly
: Maine 26.0 70.0 0.0 0.0 quarterly
o Maryland 15.6 45,0 45.3 22,0 montthly
% Massachusetts 84.1 71.0 5.1 1.0 quarterly
Michigan 7.5 24.0 67.4 55.0 monthly
Minnesota .7 13.0 63.6 62.0 monthly
Mississippi 18.0 17.0 37.6 29.0 monthly
Missouri .5 15.0 96.0 76.0 no clause
New Hampshire 39.6 59.0 45.8 37.0 guarterly or monthly
New Jersey 29.8 52.0 21.8 17.0 irregular--as needed
New York 34.8 70.0 13.3 13.0 monthly ’
North Carolina .3 9.0 83.9 60.0 3 times a year
Ohio .9 10.0 96.8 82.0 biannual
Pennsylvania 8.8 27.0 80.6 56.0 vearly
Rhode Island 85.8 10G.0 0.0 0.0 quarterly
South Carolina 3.7 36.0 46.0 48.0 biannual
Vermont .6 63.0 .3 0.0 no clause for lg. utilities
Virginia 24.5 21.0 39.0 33.0 biannual
West Virginia .6 0.0 98.8 90.0 biannual
Wisconsin .7 17.0 65.9 61.0 monthly

from Table 22 of Edison Electric Institute, Statistical Yearbook of the Electric Utility
. While this is the only ready source of the data by state, the numbers are
for the total industry, including cooperatives and government—owned plants as well as in-

Industry, 1980

n is computed

vestor-owned utilities (IOU's). This causes problems for states with a significant percent-
age of generation from non-IOU plants: New York (30%), South Carolina (20%), Florida (15%),
Kentucky (more than 50%), Alabama (50%), and Missouri (25%Z). Tn Kentucky and Missouri,
generation from all sources is nearly 100% by coal, so the percentages in the Table are
probably not biased. The Florida percentages are probably fairly accurate since public and
private ownership is evenly distributed over the various forms of generation (see Tables 15
and 16, Tbid.). In New York, South Carolina, and Alabama, however, public and private
ownership is unbalanced. In New York, a higher proportion of nuclear and hydro is publicly

(continued)



-5

rather than privately owned, so the coal and oil percentages in the Table are understated.
In South Carclina, the private sector generates all of the nuclear power and the public
sector a proportionately higher portion of steam so that the percentages in the Table are
somewhat higher than they would be if only the I0U's were considered. Alabama has a dis-
proportionate public ownership of nuclear generation; since it has negligible oil genera-
tion, the percentage of coal generation in the Table is computed as the percentage of
conventional steam generation for I0U's from Table 16, Ibid. Finally, Arkansas' only
coal plant is publicly owned, so that although the state has some coal generation, it is
not considered in this study. In summary, the numbers for New York and South Carclina

should be viewed with some caution.

g-/Based on DoE, Inventory of Power Plants in the U.S., 1980, for plants where coal is the
primary fuel for the investor owned utilities listed in Table 1.
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not be in serious additional difficulty from cost premiums.

Georgia, with a quarterly adjustment, has one utility that seems to be in
difficult financial circumstances. While the Department of Energy Inventory of
Power Plants reported it to have more than 80% coal capacity, another source
indicates that it has converted many plants to coal and had a fuel mix in 1980
of 73% coal, 20% oil and 7% gasgﬁ/. This utility is already burning coal with

an average sulfur content of only .9%4%, however, which would mitigate the impact

. . .25 . .
of more stringent requirements or a sulfur premlum——/. Georgia's other utility

has a high percentage of coal capacity. Although its bond rating is rather low,

it has managed to earn a very high return on equity (which is enhanced further

by the adjustments of the alternate measure) and would not seem to have great
difficulty switching to lower sulfur fuels.

Indiana allows a quarterly adjustment also and has an extremely high per-
centage of coal capacity. It uses coal with a rather high average sulfur content,
and as indicated in Table 9, could experience rather large increases in fuel
costs from more stringent requirements. All but two of the companies are quite
strong financially and should have no difficulty with the short lag in passing
on fuel costs. One of those in difficulty had zero net income in 1980 and has
had a net decline in sales since 1973. Even a short lag in recovering costs
could be a burden. The other had experienced substantial demand growth from
1973 to 1980 and has a sizeable construction program but also has only 407

eoal capacity, the lowest percent in the state.

Maine has a quarterly adjustment and utilities with substantial oil capa-

city. Only one has rated bonds (and those at Baa) and all have below average

ROCE's, though these are much larger under the alternate measure. The largest
utility has a rather sizeable construction commitment, possibly intended to
reduce its dependence on oil, given that demand growth in recent years would

not seem to warrant additiomal capacity. This utility in particular may find
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sulfur premiums a burden even though Maine adjusts rates for fuel costs fairly
frequently.

Massachusetts likewise has a quarterly adjustment and utilities that are
almost exclusively oil burning. About half are fairly healthy financially,
though one of these has a large construction program that might cause cash drains
in addition to those fromroil premivms. One utility currently appears to be in
great difficulty (Holyoke Water Power); and Fitchburg Gas and Electric, with a
below average bond rating and ROCE and negligible demand growth, has a wvery
large construction program. Boston Edison is in a similar position, with a
smaller but still substantial ratio of projected to total capacity. Though
Western Massachusetts Electric has a below average bond rating and ROCE it has
no planned construction and less than 30% oil capacity and so should not be in
any:additional trouble, since premiums may be passed on quarterly. As many as
three of Massachusetts' utilities, then, could find a few months' lag to be some
burden as premiums augment cash drains from construction projects or add to an
already severe financial situation. Table 10 indicates that Massachusetts is
likely to experience higher additional fuel costs from cil premiums than other
o0il burning states.

Missouri represents the extreme case of a state with no fuel adjustment
clause-~fuel costs must be recovered through normal rate hearingsgé/. Further,
Missouri has an average regulatory lag of 11 months and uses an historical test
year exclusively. Table 9 shows that sulfur premiums would be relatively large
here since all its utilities have high percentages.of fossil capacity and on
average burn coal with a high sulfur content. All are fairly strong financially
and have some projected capacity: one with a ratio to total capacity greater
than 1.0, the rest between .2 and .4. Given Missouri's array of policies, the

companies' high percentage of fossil fuel capacity, and their commitment to
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cash-draining construction programs, all could find their financial positions
eroded if faced with high and increasing sulfur premiums.

North Carclina allows adjustment of rates for fuel costs three times a year.
Its utility with the greatest oil plus coal capacity is relatively sound finan-
cially. The other, Duke Power, has 61% coal capacity and rather weakAvalues of
the financial measures, when the alternate ROCE is cqnsidered, perhaps because
of its extremely ambitious construction program, evidenced by a ratio of pro-
jected to total capacity close to 1.0 (where total capacity is already 12,633 MW).
Its motives for this program are not clear, given that its sales growth averaged
only 1.6% per year from 1973 to 198021/; Sulfur premiums recaptured only after
four months, combined with construction expenses, could contribute to short
term cash flow problems; on the other hand, North Carolina's short regulatory
lag and policy of 100% of CWIP allowed in the rate base may be adequate to
alleviate these problems.

Ohio has mainly coal utilities and allows only a biannual adjustment.
Table 9 shows that it could experience relatively large additional Ffuel costs
from more stringent regquirements. Three of its utilities are quite strong
financially. Of the rest, Ohio Edison and Toledo Edison have below average bond
ratings and ROCE's, and Ohio Power has bonds rated in the speculative category,
though its ROCE earned in 1980 is fairly high, and all three companies have
some projected capacity. Although Ohio's policies relating to capital additions
are relatively favorable and the use of forecast data may compensate for the
infrequency of adjustment, they could experience difficulties in paying increasing
sulfur premiums.

Pennsylvania allows only yearly adjustments and all of its utilities have
a high percentage of fossil fuel capacity. Although three of its utilities are
relatively strong, it has two in great difficulty and three others with below

average bond ratings and ROCE's. It is difficult to see how these flve utilities
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cduld manage to absorb increasing sulfur premiums over such a long period without
worsening their already shaky positions. It might be added that all but one
utility has some projected capacity, though only one has experienced significant
sales growth from 1973 to 1980.

Rhode Island has quarterly adjustments and two all-oil utilities, one of
which is having financial difficulties, evidenced by an extremely low ROCE; it
could find quarterly adjustments too infrequent. The other is not extremely
strong but has maintained an A bond rating and has no projected construction to
exacerbate its short term cash flow situation.

South Carclina's one utility is fairly strong financially and should be
able to bear sulfur premiums reasonably well over that state's six month lag
period.

Vermont, which has no adjustment clause for large utilities and a long rate
hearing process, has two utilities with substantial oil capacity, the larger
of which appears quite strong. The other, Central Vermont, has less oil capacity
(40%) but below average financial measures. Vermont does have adjustment clauses
of varying lengths for 'small" utilities, however, and it is probable that
Central Vermont (with 84.0 MW of capacity) qualifies.

Virginia has only a biannual allowed adjustment. Its major utility has
roughly 50% fossil fuel capacity, some projected capacity and below average
financial measures. The infrequency of adjustment could cause problems for it
if low sulfur premiums were large and increasing, but Tables 9 and 10 suggest
that fhis state may not experience a large cost burden from premiums. In other
respects, Virginia has very favorable regulatory policies toward utilities and
these could offset the effect of the fuel adjustment policy if cost jncreases
are not too rapid.

West Virginia likewise has only a biannual adjustment, and both its
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utilities are exclusively coal burning. They are also weak financially and

could have trouble with sulfur premiums, given the infrequent adjustment.

Summary. In the sixteen states which allow rate adjustments monthly or
as needed—--Arkansas, Comnecticut, Delaware, Florida, I1linois, Iowa, Kentucky,
Louisiana, Maryland, Michigan, Minnesota, Mississippi, New Hampshire, New Jersey,
New York, and Wisconsin-~utilities should have little difficulty financially
from switching to low sulfur fuels. Even increasing premiums would be recovered
with little lag.

Seven states allow quarterly or thrice yearly adjustments: Alabama, Georgia,

Indiana, Maine, Massachusetts, North Carolina, and Rhode Island. Although this

policy allows for a fairly rapid recovery of fuel costs, in each state but Ala-
bama there are one or two utllities that might find even this lag difficult to

cope with, either because they are currently in poor financial condition or

becausé they are in a weak condition and are burdened in addition by large
construction programs (possibly intended to lessen their use of oil).

Another four—-—-Chio, South Carolina, Virginia, and West Virginia--have biamnual
adjustments. South Carolina's and Virginia's utilities may be able to cope with
only a semiannual recovery of increased fuel costs. West Virginia's utilities,
however, are relatively weak financially and one has a significant constructlon
program that would also be a drain on cash flow. For them, a biannual adjust-

ment may be too infrequent to prevent sulfur premiums from further deteriorating

their financial positions. While more than half of Ohio's utilities are in good

shape, three have below average values of the financial measures and some con-

struction as well. However, Ohio's use of a forecast test year may be a partial,
if imperfect, substitute for more frequent adjustments., Both Virginia and Ohio
have relatively favorable pelicies relating to capital investment which may

partially offset their fuel policies.
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Finally, three states have no clause or allow only a yearly adjustment:
Missouri, Pennsylvania, and Vermont (though for large utilities only). Missouri's
companies are of ét least average financial strength, but all have high percent-
ages of oil and coal capacity and construction programs. Such a lengthy cost
recovery period could deteriorate their positioms. While Pennsylvania has a few
strong utilities, twe are in great difficulty and three are quite weak. All
five would find it difficult to absorb sulfur premiums that were increasing over
such a long period, though Pennsylvania's use of a forecast test year may miti-
gate their problems to an unknown degree., The one utility in Vermont that
would appear to have difficulty may be small enough to be allowed a more frequent
adjustment.

In general, unexpected or increasing sulfur premiums that are not quickly
recoverable may burden utilities with short term cash drains which may be diffi-
cult to cope with if they are in a weak condition already and/or have construction
programs which are also causing large cash outflows. These problems may be alle-
viated to some degree by the use of forecast test years or by policies that allow
for quicker recovery of capital expenditures. It is interesting that the major
coal producing states, with the exception of Kentucky, have quarterly or longer
adjustment periods. Another pattern is the use of quarterly or more frequent
adjustments by the oil burning states of the Northeast. It is likely that the
policies of the latter were adopted to cope with the o0il price shocks of the
past decade, while more moderate increases in coal prices have not rendered

frequent adjustments as necessary in the former group of states.
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III. The Financial Impact of

Sulfur Removal at the Utility Level

In considering policies that require removal of sulfur at the utility level,
we will confine our attention to the costs of flue gas desulfurization {FGD)
equipment, ignoring such options as coal cleaning. We will first consider some
representative costs for this equipmént, discussing in a general way the vari-
ations in cosfs for older plants, new plants, and converted plants and the
economic appropriateness of this technology for oil burning plants. We will then
discuss the possible financial impacts of these costs on states and utilities
and, finally, will compare the costs and financial implications of sulfur removal

at the utility level with those of fuel switching.

Costs of FGD Equipment for Individual Plants

0il burning plants. Our discussion of sulfur premiums for oil (Section II)

found that sulfur may be more or less expensive to remove at the refinery than at
the utility level, depending on the quality of the fuel input. Since much de—
sulfurization equipment is already in place in refineries, we will assume that
additional equipment at the utility level is not calléd for and will confine

the feollowing discussion to coal burning companies.

Cost for new plants. Table 13 presents some representative costs for wet

28/
FGD systems (the most commonly used type) for old and new plants of various sizes— .

The entire range of levelized costs in the table is from 9% to 28%Z of a 60 mills/kWh
electric rate. The levelized cost of equipment for a utility installing it on

more than ome plant will of course be a weighted average of those for the different
plant sizes. The table illustrates not only that there are economies of scale

(at least up to 500 MW plants) for both capital and operating costs but also that

costs are significantly higher when the equipment must be retrofit (here the
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Table 13. Costs of Wet FGD Systems

for Individual Plants

Capital Cost O&M Cost Construction Cost Levelized Cost

Plant Size 1980 S/¥W 1980 mills/kwh 1980 million $ 1982 mills/kwh
Retrofits:
907 Removal

500 MW 140 3.3 70.0 11.11

200 MW 172 4.1 34.4 13.70

100 MW 207 5.3 20.7 16.92
50% Removal

500 MW 90 1.5 45.0 ¢.88

200 MW 109 2.6 21.8 8.68

100 Mw 157 3.6 15.7 12.34
New Plants:
90% Removal

500 MW 107.7 2.5 53.8 8.55

200 MW 132.3 3.2 26.5 10.54

100 MW 159.2 4.1 15.9 13.02
50% Removal

500 MW 69.2 1.5 35.6 5.29

200 MW 83.8 2.0 20.4 6.68

100 MW 120.8 2.8 + 12.1 9.49

Source: Teknekron Research Institute, Electric Utility Emissions: Control Strategies
and Costs, prepared for the U.S. Envirommental Protection Agency, March 1981, p. 38.
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assumption is that they are 30% greater). However, a factor that mitigates these

higher costs to some extent is that retrofitted equipment is eligible for special

tax depreciation treatment. In simplified form, the portion of the property’'s

basis attributable to the first 15 years of its useful life (15/20 or 75% of

the value of a facility with a 20 year life) may be depreciated over 5 years (at

a straight line rate). The remainder of the basis is depreciated over its useful
life (e.g., 20 years)gg/. In contrast, pollution control equipment that is part

of a new plant must be depreciated over the generating plant’s useful life, which
is 15 years for avcoal plant under the Economic Recovery Tax Act of 1981. Although
depreciation of the generating facility may be at a rate greater than the straight

line rate, the special provision for retrofitted equipment is still more advanta-

30
geous— . It is not clear how much the 30% cost disadvantage is decreased by this
special allowance. If the government wishes to require or encourage utilities to
install FGD equipment on new plants it might comsider extending this subsidy to such

investments.

Costs for plants converted to coal use. Since the oil embargo of 1973-74,

much consideration has been given to converting oil plants to coal, and some
utilities, reportedly including Virginia Electric and Power Company, have made
voluntary conversions since that timeéi/. The federal govermment slated a number

of plants for conversion, though it has since exempted many on grounds of

proven difficulty in meeting pollution requirements., State and federal governments at
times have given variances to the normal pollution control requirements (e.g., for
FGD equipment). Some studies have claimed, however, that coal conversions offer

savings to many utilities and consumers even with pollution control equipment

as part of the investment.

When FGD systems are made a part of a converted plant, it seems likely that
their costs would be those for retrofitted systems; it also seems likely that they

would be eligible for the special depreciation provisions noted above.
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Financial Impacts of FGD Costs and States and Utilities

To give gsome idea of how states might be differentially affected by the cost
burdens of pollution control equipment, Tables 14 and 15 present illustrative costs
for retrofitting all old coal plants of those utilities included in the study to
achieve a 90% reduction (Table 14) and a 507 reduction (Table 15) in 802 emissions.
(Methods of calculation and sources are in Appendix 3.) The retrofitting of all
plants was chosen for illustration as representing a stringent policy, and using
all plants enables each state's share of coal power to be accounted for in a
simple way. The 90% reduction case could represent a policy that requires all
plants to meet New Source Performance Standards. The more moderate 507 reduction
case is roughly comparable to the fuel switching case discussed in Section II,

Interpretation of table values. Some care must be taken in interpreting the

values in the table. Colummns (3) and (4), direct construction costs and operating
costs, are simply the state's average costs of columns (1) and (2) multiplied by
its coal capacity and coal generation respectively. They given some idea of the
relative burdens of an indentical policy for all states. They are proportional
to the absolute amounts (rather than the percentages) of states’ coal capacity
and generation. For example, Ohio and West Virginia both generate more than 957%
of their power from cocal, but Ohio's construction costs would be double and its
opérating costs 60% higher than West Virginia's, for COhio's coal capacity is
21559 MW (82% of its total capacity) and West Virginia's is only 9281 (90% of its
total capacity).

The levelized cost of column {5) is based only on the average state capital cost
and operating cost of columns (1) and (2). It will be a close approximation to
the cost of a particular coal utility in the state if there is only one utility

in the state or only one that is predominantly coal burning (e.g., Alabama, Delaware,
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Maryland, Massachusetts, Mississippi, New York, New Hampshire, South Carolina,
Virginia). It will also closely approximate the costs of each utility if they

all have roughly the same percentages of coal capacity and generation as is the

case in Indiana (except for ome utility), Kentucky, North Carolina, Ohio, and
Wisconsin (except for one utility). These levelized costs merely reflect the assumed
mix of coal plant sizes in a state and not the state's amount or proportion of

coal use.

The values in colummn (6) are the levelized costs of column (5) weighted by
each state's percentages of coal capacity and generation. They are thus intended
to account for the higher burden of heavy coal use rather than to represent actual
cost increases to an "average" customer in a state. When a state has only one
utility in the study, however (as do Alabama, Delaware, New Hampshire, South
Carolina and Virginia) or if the percentage of coal use is similar for all utilities
in a state (as in Kentucky, Ohio, North Carclina, and West Virginia), these numbers
will approximate the cost increases to typical consumers in the state. In a state
like Maryland, with one coal utility and one non~coal utility, for example, the
customers of the former would experience a cost increase close to the column (5)
value while customers of the latter would have no cost increase.

In sum, the point of column (6) is to illustrate the much smaller statewide
burden for states with low average coal use, but it obscures the variation in cost
increases that customers of different utilities may incur. In states with low
coal use and no wide variation in coal use among their utilities, like Delaware,
Massachusetts, New Jersey, South Carolina, and Virginia, the cost increases suggested
* by these computations appear tc be rather small percentages of a typical electric rate
(0.5-5.0% of 60 ﬁills/kwh for a 50% reduction and 0.7-9.0% for a 90% reduction)
and would be fairly evenly spread over utilities and consumers in the state. They

would thus seem not unduly burdepsome, at least for the 50% reduction case.
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The interaction of FGD costs, utility finance and regulation. However, a

thorough consideration of how states and utilities might bear these costs must be
more complex and take account of companies’® current fimancial condition and construc-
tion commitments and of the regulatory climate, which determines the readiness
with which capital investment costs would be recovered.

As an example of this complexity we might reexamine the state of Virginia,
which appeared from Tables 14 and 15 to be ameng those least affected by the require-
ment to install FGD equipment. Its ome utility would face construction expenditures
of $110 or $170 million in each of three years (depending on the policy case} on top
of its 1981 and projected 1982 and 1983 expenditures of $676, $789 and $928 million.
These would be significant additions to a construction program that is already so
burdensome that the company has recently been selling portions of its power plantsgg/,
The utility's financial measures (Table Z) reflect this burden. While the state
has extremely favorable policies toward capital investment--100%Z CWIP allowed in the
rate base, a 157 allowed ROCE, normalization of tax savings, and a mere 5 month
lag for rate decisions--they can perhaps have only a gradual effect in helping the
company to regain its financial strength so long as its construction commitments
continue.

In general, while favorable regulatory policies toward capital investment are
important determimants of utilities’ abilities to finance pollution control equip-
ment, at their best they do not allow the speed of cost recovery of a monthly or
quarterly fuel adjustment clause. For example, even if 100% of CWIP is allowed
in the rate base, it is typically put inlthe vate base only as a result of normal
rate setting hearings, with the corresponding regulatory lag, which at minimum
ig 5 months. This dis not to argue in favor of imstituting procedﬁres that would
allow such quick recovery of capital costs {though some such system was instituted

in New Mexico). (Whatever arguments have been adduced against automatic fuel adjust-
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ment clauses on grounds that they eliminate incentiveés to minimize eosts have
even greater force for capital cost recovery when one considers the gskyrocketing
construption costs of recent years and assumes that these, more than fuel costs,
might be subject to control by utility management.) It is merely to point out
that there is a certaln gap between the most favorable fuel adjustment policies
and the most favorable policies toward capital investment that should have
obvious implications for the choice of air pollution control strategies.

_é general comparison of state sensitivity to FGD costs. One approach to

comparing states would be a detailed utility-by-utility analysis such as we
have just done for Virginia. However, the larger number of utilities in most
states and the number of financial and other factors that must be considered
make this approach impractical for a report of this écope.

In Table 16, we group states by coal use (greater or less than 507 of
generation) at different average 802 emission rates. Within each group, states
which have more than one utility in some financial difficulty are indicated
with an asterisk (*). In making these judgments, we have referred to the fi-
nancial and other data in Table 2, 1ooking at the alternate as well as the
standard ROCE measures and in some cases considering whether state regulatory
policies relevant to capital investment are strongly positive or negative.

Since stricter standards under consideration for coal emissions are around
1.5 1b SOzfﬁBtu, the states with 1980 emission rates of not more tham 1.6 1b
SOZ/ﬁ$tu should not be affected at all unless they are made subjept to a
percentage reduction or a technology requirement. Only four states, however,
fall into this insensitive category. It is interesting that most of the heavy
coal using states with high emissions rates have fairly healthy utilities. It
must be kept in mind, however, that this analysis is quite relative. Most

states in the survey have some ongoing construction programs, to which these
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Table 16. Semnsitivity of Coal Burning States

to FGD Equipment or Fuel Switching Costs

Coal Use in 1980: 50% or greater less than 507

(a) 1980 emission rates
> 3.0 1b. SOZ/MB.tu

Tllinois Florida
Indiana New Hampshire#®
Kentucky

Missouri@

Ohio*@

Wisconsin

(b) 1980 emission rates
> 2.0 1b. S0,/MBtu

Alabama® Delaware
Georgia® Maryland*

Towa Mississippi
Michigan* New Jersey
Pennsylvania*@ New York#*

West Virginia*@ South Carolina@®

(c) 1980 emission rates
< 1.6 1b. S0,/MBtu

Minnesota Massachusetts
North Carolina*@ Virginia*@

@ states which allow fuel cost adjustments three times a year or less
frequently.

% States with a number of coal burning utilities that are weak
financially. '
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PGD equipment costs would be added. Further, the electric utility industry,

as a whole, has been in declining financial health and has a limited ability

to bear new debt and to attract new capital (see Section I}. Many utilities

in states with heavy coal use but somewhat lower emissions rates could definitely

have trouble if FGD equipment were required, given their current financial condi-

tion. It is also important to keep in mind that certain utilities in low coal

use states may be heavy coal users. Maryland, New Hampshire, and New York are

states with single utilities that are financially weak and heavy coal users.
Comparing Table 16 with the data in Tables 2 and 4 suggests that different

judgments might have been made in identifying states with financially weak utilities.

It is therefore worth mentioning possible borderline cases and commenting more

specifically on the reasoning underlying their placement. In the cases of Alabama

and Georgia, the bond ratings were decisive, for the companies' ROCE's improve

with the alternate measure, and regulatory policies are favorable; however, the

bond ratings represent a rather comprehensive judgment in themselves and further,

the availability of lower cost debt financing would be eritical in undertaking

additional construction. North Carolina's position is determined by the size and

dominance of Duke Power in the state, a utility which has already been weakened

by a huge construction program. Among the states with less coal use, bond ratings

were again decisive for Maryland, particularly given the company's apparent

construction plans, even though the state's regulatory policies are favorable.

Comparison of Fuel Switching and Plant-Level Sulfur Removal

To compare the cost impact on states of these two types of air pollution control
strategies, we might compare the average state costs in 1982 mills/kwh in Table 9
(for a 50% reduction in average sulfur content of fuels) with the state average

costs {column (6)) of Table 15 (for a 50% reduction in 802 emissions by the use of
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FGD equipment).

It is clear that fuel switching imposes a smailer cost burden on utilities and
consumers: for our assumed $3.60/ton premium in all states or for the Argonne value
of $7.00/ton in all states but one. Overall, for the 30 state regiom, fuel
switching would add approximately $2.938 billion in annual costs, compared with
$5.114 billion for FGD systems (values in 1982%, based on 1980 generation). This
result is Perhaps not surprising since it accords with many engineering estimates
of least-cost strategies for individual utilities. With a 50% premium, the
FGD system might have the advantage from a comsumer point of view. Utilities'
positions might be uncertain: they would experience greater lags in recovering the
construction costs than in passing on fuel premiums, but on the other hand, the
FCD investments would eventually enlarge the basis upon which their return to
equity is calculated.

Table 16 and Table 17 (which segregates states by percentage of oil use for
different ranges of emission rates) give another perspective for comparing the
two policies. 1In each table, states with unfavorable fuel adjustment policies
are marked with an '@'. The other states allow quarterly or more frequent
adjustments and few, if any, of thelr utilities would be burdened by sulfur
premium costs. It is first worth noting that more than half of the states appear
to meet a strict standard with respect to oil emissions of 1.2 1b. SOzlﬁBtu,
compared with only a few states for a strict coal emissions standard. Only two
states with emission rates greater than 1.2 1b. SOzlﬁBtu {(from o0il} have unfavorable
fuel adjustment clauses, indicating the financial ease with which states could
switch to lower sulfur oils. Table 16 for cocal using states shows that five states
with emission rates greater than 1.6 1b. SOzlﬁBtu have unfavorable fuel adjustment
clauses and three of these have finamcially troubled utilities as well, but the

much greater number of states with weak utilities, heavy coal use and high emissions
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Table 17. Sensitivity of 0il Burning

States to Fuel Switching

0il Use in 1980: 50% or greater less than 50%

(a) 1980 emission rates
> 2.0 1b. 50,/MBtu

Mississippi
New Hampshire
South Carolina

(b) 1980 emission rates
> 1.2 1b. S0,/MBtu

Massachusetts Arkansas
Florida
Georgia
Maine
Maryland
Minnesota
New York
Virginia@

(c) 1980 emission rates
< 1.2 1b. 50,/MBtu

Connecticut Alabama

Delaware I1lincis

Rhode Island Indiana
Towa
Kentucky
Louisiana
Michigan
Missouri
New Jersey
North Carolinal
Ohio®
Pennsylgania@
Vermont
West Virginia
Wisconsin

@

@ States which allow fuel cost adjustments three times a year or less
frequently.
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rates again confirms that fuel switching is, overall, the more desirable strategy.
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IV. Summary and Conclusions

Finance

The electric utility industry has experienced difficult financial circumstances
since the early 1970's as a result of rising fuel and construction expenses and
slower than expected demand growth. By 1976-77 many had recovered to some extent
and most had market-to-book ratios near 1.0, but from this time to 1980, the
market-to-book and interest coverage ratios fell, many bonds were downrated, and
earned returns on common equity (ROCE's) were constant or fell somewhat. This
erosion was perhaps largely due to the rising interest rates of this period:
higher interest costs worsened utilities' positions in the bond markets and in
the equity markets as well, since utility stocks trade in competition with fixed
income securities. The low earmed ROCE's made it difficult to attract buyers
for new equity issues, the market-to-book ratios of less than unity caused new
equity issues to dilute current shareholders' positions, and the bond downratings
made it necessary to pay higher interest rates in order to attract debt investors.
(Table 2 shows the status of individual utilities with respect to a range of
financial and physical variables.)

Many state regulatory commissions have responded with higher allowed ROCE's,
and these are reflected in utilities' higher average earned ROCE's as of early
1982, Today's lower inflation rates, however, may make commissions less generous
in the near future. There is considerable uncertainty concerning interest rates,
allowed equity returns, and inflation over the short run period of the next five
years.

Within this general picture of the industry, 13 states of the 30 considered
in this study have a majority of utilities with Aa or A bond ratings, while

7 of these states also have a majority of utilities with ROCE's of 11.1% or
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greater (the 1980 average). (See columns (1) and (2) of Table 3.) A few
utilities seem to be in severe difficulty, with bond ratings below Baa and ROCE's
well below the 11.17% average. They are scattered geographically, but some
states have larger numbers of financially weak utilities than others. (See, for

exampie, column (3), Table 3.)

Regulation

State regulatory commissions affect utilities' financial positions when they
get electric rates, and they do so through a variety of policies that determine
the size and timing of companies earnings. Table 4 shows states' positions on a
variety of policies. First, they set the allowed ROCE, which determines the size
of the return to capital investment. To the extent that commissions allow construc-—
tion work in progress (CWIP) to be included in the rate base, utilities may earn
a return on a preject before it is completed. (Traditiomally, utilities may recover
costs only on facilities that are "used and useful."} 1If the state allows utilities
to "mormalize" their substantial tax savings from<accelerated depreciation and
the investment credit (and most do) then the companies may retain the use of these
funds temporarily before passing the savings through to rate payers. By using
forecasted rather than historical data during the rate making process, commissions
may arrive at more accurate allowances for operating costs (which can rise signi-
ficantly just during the rate hearing period in times of inflation). Finally,
the length of the rate setting process itself has a significant financial effect
in inflationary periods. This problem prompted the introduction of fuel cost
adjustment clauses, most of which allow for a more frequent and automatic recovery
of these costs than would be provided in the normal rate setting process.

0f these policies, the last is most critical for utilities switching to lower

sulfur fuel. The former policies, in combination, affect companies’ abilities
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to bear the capital and operating costs of sulfur removal equipment. Here,

the policies toward tax savings are favorable in nearly all states, so the most
important policies are the size of the ROCE and the question of allowing an early
recovery of construction costs (CWIP in the rate base). It is clear that these
two policies may substitute for one another. 1In fact, few states have highly
favorable policies across the board; many are generous in one policy area but
rather stringent in others. None of a sample of states questioned further
admitted favoritism toward pollution control investments over other types of
projects when deciding whether to allow CWIP in the rate base.

While higher ROCE's and allowing CWIP in the rate base may help utilities
bear the costs of FGD equipment, these kinds of state policies may not be
sufficient to help companies that are currently burdened with other construction
programs and declining sales. Our sample, in fact, does not show a clear correla-
tion between favorability of these regulatory policies and financial health of
utilities, and these construction and planning factors may help account for this
discrepaney. Utilities with declining sales growth over the period 1973 to 1980
which nevertheless have construction plans for new generating plants tend to
have below average values for the financial measures we have considered. In comn-
trast, utilities whose sales growth exceeded 4% per year during that period are
more likely to have at least average values for these measures, and several have
maintained above average values in spite of substantial construction programs.
State regulatory commissions have recently begun to confront the problems of
utilities in the first category, but the best policy routes are far from clear.
In some states in the South, utilities have been required (and able) to sell
unneeded generating facilities. In other parts of the country witﬁ no ready buyers
for extra plants, facilities have been cancelled, raising difficult questions of

regponsibility for the casts already incurred.
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Fuel Switching

One general option for meeting air pollution control standards by utilities
is the use of fuel with a low sulfur content. This will impose additional costs
on utilities and consumers to the extent that these fuels command a price premium.
Qur general consideration of this question and our specific attempts to identify
these premiums suggest that they are curvently relatively low and should not be
expected toc be large or growing unless there are monopolistic characteristics in
the markets for these fuels. Our models suggeste& one-percent sulfur premiums
for coal of 5.0% — 7.5% of price, much smaller than those from other studies;
premiums for oil from our studvy were a higher percentage of price, nearly 15%.

The only empirical data supporting the possibility of monopolistic pricing behavior
in either market are {1} the large gap between even the higher estimate of

the cost of sulfur removal and the amount of the premium for oil and (2) the
regional concentration levels of the oil refining industry.

For illustration, we examined a pelicy requiring the average sulfur content of
fuel used in each state to be reduced by 507 (Tables 9 and 10). One result, of course,
is that states with both high fossil fuel use and high current sulfur levels will
experience the greatest cost burden from such a uniform policy. (Tables 16 and 17
identify these states with respect to coal use and oil use.) Such states might
be the most burdened by more selective policies as well, since their high sulfur
level may target them for more stringent policies than other states. In fact,

a number of these states are in the industrial midwestern area being identified
as respongible for much of the acid rain problem.

As noted above, fuel adjustment clauses are critical in determining utilities’
abilities to bear additional fuel costs. States with quarterly or monthly allowed
adjustments should in general have mno trouble with sulfur premiums, although one

or two utilities subject to guarterly adjustments may be sufficiently weak to
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experience some difficulty. Fuel adjustments that are less freguent than quar-

terly could cause problems for more utilities, and a number of large coal using

states fall into this category, as Table 16 indicates. States that are heavy

0il users tend to allow frequent adjustments.

Utility Sulfur Removal

Another means of meeting air pollution control standards is by the use of
flue gas desulfurization (FGD) equipment at the utility generating plants. Our
analysis does not provide a definitive answer to the problem of comparative costs
of o0il refinery desulfurization and utility flue gas desulfurization. However,
information provided by utilities indicates that our cost estimates for FGD equip-
ment are certainly not too high, so that refinery desulfurization may have a greater
cost advantage than our analysis suggestség/. Also, declining oil use by utilities
and the existence of desulfurization equipment at refineries suggests that utility
level removal may not be necessary or appropriate for oil.

The costs of FGD equipment are higher for retrofitted plants than for new
plants, though this difference is lessened somewhat by the special tax treatment
allowed only for retrofitted equipment.

Looking now at hypothetical retrofitting policies for all states, cost
increases to consumers, at least for a 507 reduction in 502 emissions, do not appear
to be extremely large: for utilities with low coal use they range from 0.5%-5.0%
of a 60 mills/kwh electric rate and for heavy users of coal, from 10,0%-11.0%

(Table 15). Since the average electric rate represented by 60 mills/kwh is far

below the marginal cost of new generating facilities, these amounts represent an even
smaller percentage of the per-kwh costs of utilities' other current comnstruction
programs. Yet given large construction programs underway, the extremely high cost of
capital, and the lag in recovering construction costs, many utilities could be extremely

burdened by even these modest requirements to install FGD equipment.



78~

State regulatory policies could ease the burdem somewhat. They could grant
higher raﬁes of return, but this policy would favor all capital investment, not
just pollution control equipment. States that do not allow 100% of CWIP in the
rate base already could adopt such a policy specifically for pollution control
investments. In states where overcomstruction of generating facilities is occur—
ring, commissions could be more forthright in cancelling unneeded plants, although
writing off these expenses may be costly in the short rum. None of the policies
applicable to the recovery of capital costs is as expeditious as an automatic
fuel adjustment clause; they invelve a lag at least equal to the length of the

rate setting process.

Cost Effects on States

To identify the states most affected by the costs of burning lower sulfur fuel,
we might select those for whom a 50% required reduction in fuel sulfur content
would result in average state costs of greater than 1.5 mills/kwh in 1982 dollars
(see Tables 9 and 10). For oil, these states are Delaware, Florida, Massachusetts,
Mississippi, New Hampshire, New York, and Rhode Island. Massachusetts incurs
the greatest average cost, at 4.7 mills/kwh; Delaware and Mississippi, the least
in the group, at less than 2.0 mills/kwh. All of these states allow quarterly
or more frequent fuel price adjustments; Massachusetts and Rhode Island have some
utilities that could be burdened by their quarterly adjustment policies. For coal,
the states with average costs of 1.5 mills/kwh or greater are Alabama, Indiana,
Kentucky, Missouri,Ohio, Pennsylvania, West Virginia, and Wisconsin. Kentucky's
cost is the highest (5.8 mills/kwh) and Pennsylvania's is the lowest in this
group (1.6 wills/kwh). Missouri, Ohio, Pennsylvania, and West Virginia allow
only biannual or annual rate adjustments for increased fuel costs, and the last

three states have a number of financially weak utilities (&ee Tables 2 and 16).
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We have considered policies requiring additional FGD equipment only for coal
burning utilities. Here the most affected states might be selected by identifying
those with average state costs of more than 5.0 mills/kwh for a 50% reduction
requirement (see Table 15}, They are Georgia, Indiana, Iowa, Kentucky, Missouri,
Ohio, West Virginia, and Wisconsin. Costs are greatest for Kentucky (6.8 mills/kwh)
and least for Wisconsin (5.1 mills/kwh). Georgia, Ohio and West Virginia each have
some utilities in financial difficulty.

Six of the eight most affected coal states are the same for both types of
control strategy. Iowa's absence from the group affected by fuel switching is due
to its current use of lower sulfur coal (see Table 9). The other differences
may result from weighting costs for fuel switching by percentage of coal gemeration
only but welghting those for FGD equipment by both coal generation and coal
capacity. Alabama and Pennsylvania have significantly higher proportions of coal
generation than coal capacity; whereas Georgia's percentage of coal generation
is quite close to its percentage of coal capacity.

The cost estimates of Tables 9 and 15 indicate that for all states——and even
with a much higher sulfur premium for coal--fuel switching is the less expensive
option for meeting a uniform percentage reduction requirement. Some utilities
have estimated costs of FGD systems that are higher than what we have assumed,
tending to strengthen this conclusiongi/.

Tables 16 and 17 offer a more general ordering of states with respect to
their oil and coal use, emissions rates, and vulnerability to increased pollutiomn
control costs., Asterisks (*) identify the states with coal using utilities that
would be most likely to experience financial difficulties if required to make
large capital investments in FGD equipment. The '@' symbol identifies states with

allowed fuel adjustments that are less frequent than quarterly, Their
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utilities could have difficulty vecovering the costs of sulfur premiums if they
switched to lower sulfur fuels.

The Tables reveal that most states currently meet a stringent {(about 1.2 1b.
SOZ/ﬁBtu) standard for cil use, while only a few are close to meeting a similar
(1.5 1b. SOzlﬁBtu) standard for coal use. Further, only two states’ utilities would
be likely to have great financial difficulty switching to lower sulfur oil {(Table 17).
A larger number of states with heavy coal use and high emissions rates have unfav-
orable fuel adjustment policies (Table 16}, but considering the much larger number
of asterisked states——where investment in FGD equipment would pose a particular
burden for utilitieg—-fuel éwitching again appears to be the most desirable overall

approach to pollution control.

Policy Implications

One unresolved problem that emerges from this analysis is the relative cost of
using FGD equipment at oil burning utility plants compared to the cost of processes
that remove the sulfur from the fuel at'the vefinery. Tf the latter process is
less costly, then regulations and legislation should permit this approach to
sulfur removal.

A second suggestion is that FGD equipment required for new plants be allowed
to receive the depreciation tax benefit now enjoyed only by retrofitted equipment,
especially since requiring this equipment appears to impose an additiomnal cost
burden on utilities in cases where the same desired air quality could be met with
low sulfur fuel alone.

Third, since the government has rightly acknowledged the value to the nation
of converting plants from oil to coal, it should consider allowing such converted
plants to meet air quality standards with low sulfur fuels, wherever this is possible.

In general, the government should move toward policies which allow utilities

greater flexibility in selecting the method of meeting fixed air standards. Our
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illustrations of fuel switching and FGD cost burdens are in accord with the
conclusions of other studies which show.that fuel switching is often the more
economical option. Such flexibility is also desirable because fuel costs may be
recovered more readily than construction costs by most utilities: as noted apove,
state~level policy options for easing the burden of increased capital costs are
more numerous but more limited than these for recovering fuel cost increases.

In advocating greatef use of the fuel switching option, we must acknowledge
‘that it poses certain problems of its own: consumers will bear the brunt of
whatever sulfur premiums are charged. We have argued that supplies of low sulfur
fuels and costs of refinery level sulfur removal are such that in a relatively
competitive market, sulfur premiums, if they exist at all, should be short term
and low. The presence of monopolistic elements in markets for low sulfur coal
or oil, however, could cause premiums to be larger and more permanent. Though we
are aware of no evidence of such monopolistic pricing behavior in coal markets
and have only suggestions that it may exist in the oil refining industry, the
institution of automatic cost pass-throughs (i.e., the current fuel adjustment
provisions) in the electric utility industry could allow monopoly rents to be
more easily extracted by fuel suppliers. Thus, while superficial evidence of
monopolistic elements is weak, the consequences of their existence could be severe,
so that Congress might consider a separate study of the nature of these markets.
As protection against this possibility, if greater reliance is to be placed on
fuel switching, regular review procedures of fuel adjustment clauses should be
strictly enforeced to gilve utilities sufficient incentives to bargain for low cost

fuels and thus to help enforce competitive behavior among their suppliers.
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FOOTNOTES

Table 1 also notes utilities in the ARMS region which have been excluded from
the study because of size or because they have neither oil nor coal capacity.

. J.B. Cohen, et al., Investment Analysis and Portfolio Management (Homewood,

I11.; Richard D. Irwin, Inc., 1977), p. 385. Thus, on occasion we will con-
sider it 1egitimate to refer to aggregate data from other sources.

Standard and Poor Industry Surveys, Utilitles~Electric, Basic Analysis, July 2,
1981, p. U23.

Standard and Poor Industry Surveys, Utilities~Electric, Current Analysis,

May 7, 1981, p. U5.
Cohen et al., p. 306f.

Standard and Poor Industry SBurveys, Utilities-Electric, Current Analysis,

May 7, 1981, p. Us.

Survey of Current Business, U.S. Department of Commerce, June 1981.

Standard and Poor Industry Surveys, Utilities-Electric, Current Analysis,

January 21, 1982, p. U6.

Standard and Poor Industry Surveys, Utilitles-Electric, Current Analysis,

May 7, 19§I: p. U4,

This information was collected by Sally Hindman at Cormell University who
sent out questionnaires in April 1981 and followed up with letters and phone
calls until virtually 100% response was achieved by the end of 1981. The
questionnaire appears in Appendix 1 of this study and the complete results
will be available soon in monograph form.

Standard and Poor Industry Survevs, Utilities~Electric, Current Analyses,
May 7, 1981, p. U3 and January 21, 1982, p. U5.

Ibid.

Standard and Poor Industry Surveys, Utilities—Electric, Current Analysis,
May 7, 1981, p. U3,

Massachusetts and Rhode Island might also be included in this group, since
they have ROCE's greater than 14.0%7. TNote that this includes nearly all of
New England.

The Price and Availability of Low Sulfur Coal 'in Eastern Markets, Argonne
National Laboratory, July 1977, p. 18.

Coal Data Book, February 1980, The President's Commission on Coal, p. 112,

Michael Le Blanc, A Transportation Model for the U.S. Coal Industry, M.S.
Thesis, Cornell University, July 1976, p. 94,
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18, The capital cost is from "Electric Utility Emissions: Control Strategies
and Costs," Teknekron Research Inmstitute (TRI), Energy and Ervironmmental
Analysils Division, prepared for the U.S. Envirommental Protection Agency,
March 1981, p. 38. The calculation assumes 9% yearly inflation, the .17
capital recovery factor, and consumption of 3.7 million barrels of oil
per year: (1.09)2(140)(.17)(400,000)/(3.7)(140,000)(42) = §.5199.

18a. Technology Assessment Report for Industrial Boiler Applications: 0il Cleaning
U.S. Environmental Protection Agency, 1978. The following cost discussion
is based entirely on this report.

19. Another direction for further work would be to control better for regional
differences. One possible approach would be to treat Texas, Oklahoma and
Louisiana separately, but because there were mno observations for Oklahoma,
the data were insufficient to attempt this modification.

20. Duane Chapman, Energy Resources and Energy Corporations, {draft), May
1982, Chapter 6, p. 18.

21. And less than 1.2 1b in New York City. From In Pursuit of Clean Air ...,
op. c¢it., Vol. 2,

22. Ibid.
23. Tbid.

24 . Standard and Poor Stock Reports, New York Stock Exchange, April 1982.

25, Cost and Quality of Fuels for Electric Utility Plants, 1980 Annual, U.S.
Department of Energy, Table 57, p. 148.

26. Missouri's Supreme Court declared its fuel adjustment clauses illegal
(Standard and Poor Stock Reports, New York Stock Exchange, April 1982).

27. In fact it has delayed ome plant and is selling interests in another that
is under construction (Ibid.), reducing its program somewhat.

28. See Appendix C (discussion of column (5)) for the calculation of levelized
cost. Construction cost here is simply capital cost times 500, 200, and
100,

&

29. 1980 Federal Tax Course, Commerce Clearing House, paragraph 1327, p. 1351.

30. These tax differences are not reflected in the jevelized cost calculations
used in this table.

31. See, for example, "Converting Power Plants to Coal," Power Engineering,
December 1980, pp. 54-62.

32. Construction costs and plant sale information is from Standard and Poor
Stock Reports, New York Stock Exchange, April 1982,




33.

34,

i

Questionnaire and responses from selected utilities surveyed by the U.S.
Senate Energy Committee and provided to us by the U.S. Congress Office of
Technology Assessment, August 4, 1982.

Ibid.
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Appendix 1.

State Regulatory Policy Questionnaire

I. Rate Bage

A. What items may be included in the rate base (RB) other than direct invest-
ment and AFUDC? 1007 response

B. Are pollution control and conservation expenditures included in the RB?
100% response

1. Please distinguish between customer related and company conservation
expenditures. 90% response

2. Has your state set policy for dealing with company conservation
expenditures? 100% response

C. What percentage, i1f any, of CWIP is allowed in the RB before the facility
is operating? 100% response

D. For book purposes (mot tax): 1) What type of depreciation (i.e. SL, DDB,
SYD) is used to depreciate various assets in the RB? 2) What asset lives
are used to depreciate these assets? 100% respomnse
a. nuclear plants 100% response
b. coal plants 100% response
¢. o0il and gas units (Please distinguish between asset lives for steam turbine
and oil and gas "peaking units.'")  94Z response
d. hydro 1L00% response
e. transmission and distribution equipment 947 response
f. other significant parts of the RB 907 response

E. Is the RB adjusted for inflation? If yes, how is the adjustment made?
100% response

¥. 1Is the AFUDC rate calculated by the FERC method? If not, specifically how
is it calculated? 100% response

G. When is AFUDC allowed in the RB? Upon project completion? 100% response

H. Can AFUDC be earned on accumulated AFUDC which is mot in the RB? (We're
referring to compounded versus simple accumulation.) 100%Z response

II. Rates of Return

What rates of return are allowed on: A) common equity; B) the rate base?
Please list most recent average rates of return or ranges. 100% response

1. How are these numbers determined? 100% response

2. How often are they revised? 987% response
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JIT. Tax Treatment

A.

B.

C.

Investment Tax Credit (ITC)

1. What ITC rate is used by most utilities in the state? (i.e., 10%,
11%, or 11-1/2%.) 94% response

2. What percentage of the ITC is normalized, flowed through? TIf some
utilities flow through the ITC and some normalize it, please distinguish
the number using each method. 100% response

3. How many utilities in your state claim the additional 1-1/2% for
employee stock ownership plans? 927 response

Accelerated Depreciation

1. Which method(s) of depreciation are permitted for tax purposes?
100% response

2. What percentage of tax deferrals from accelerated depreciation are
normalized and what percentage are flowed through? If some utilities
flow through the tax deferrals and some normalize them, please list
the number using each method. part 1, 100% response; part 2, 60% response

a. Please distinguish between deferrals from agclerated depreciation
and deferrals from the asset depreciation range different from an
Anvestment's actual expected life. 50% response

b. Please describe in detail vour method of normalization, if different
from that applied to the ITC. 100% response

State Taxation

1. What types of taxation (corporate income, gross receipts, sales, property,
etc.) does the state levy on electric utilities? Please list types of
taxation and tax rates. 100% response

2, 1If your state has a corporate income tax, how does it differ from the
federal corporate income tax? 100% response

IV. Miscellaneous

A.

B,

Does your state have an automatic fuel price adjustment clause? If so,
please describe it. 106% response

Are companies who operate nuclear power plants required to contribute to an
account which will be used to decommission these plants? Please describe
the required contributions. 100% response

1. Are the funds segregated? 1007 response

2. What have contributions been to date? 30% response
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C. How many months on an average does it take to make a decision on requested
rate increases? 98% response

D. How are fuel procurement investments treated? By fuel procurement investment
I mean direct investment in coal mines, natural gas fields, nuclear fuel
facilities, etc. 92% response '

E. What percentage of eleactric power in your state is prcduced by non-investor
owned utilities? Do yvou regulate these utilities directly? 1060% response

F. Are there any significant state financial regulations that I have not
mentioned? 92% response

G. Has your state considered how it will treat the additional tax benefits
resulting from the ACRS? 100% response

NOTE: Percentages represent response rates to questions.
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Appendix 2.
Modelling the Effect of Sulfur Content

on Coal and Fuel 0il Prices

Introduction

Three models were developed to analyze sulfur premiums for low sulfur
coal and fuel oil by relating ccal and oil costs to certain explanatory
variablesl/, Model 1 attempts to identify the existence of a sulfur premium
for low sulfur coals by comparing data from all states. Model Z is an
extension of this analysis and separates out the large relationship between
regional influences and coal price by looking at a sample of coal prices
and exogenous variables from states producing coal in the Appalachian Region
of the U.S. Model 3 presents results on sulfur premiums Ffor industrial fuel
0il by using the price of fuel oll and a set of explanatory variables in a
model similar to the previous two.

The variables used in the models for coal sulfur premiums can be grouped
into three categories. One proup includes physical characteristics of the coal:
Btu content, percentage of ash and sulfur, and overall variability of the coal.
The data used in this analysis unfortunately could not capture this latter
variable.

A second group includes the geological distributien of coal: in what
regions coal is more abundant and whether the coal is accessible by strip
mining or must be extracted by underground mining.

The third category of wvarlables is a collection of economic factors which
might influence coal prices, for example, whether coal is bought by contract
purchases (made more than one year in advance) or is bought in the spot market.
Another such variable which cannot be identified directly from the data is the
existence of monopolistic practices which could influence prices of cerfain
grades of fuel. These variables do not exhaust all the possible factors which ex-

plain coal price, but they are probably the most influential.

Model 1

Model 1 uses cross sectiomal data--112 observations from 42 states--to
analyze the effects of sulfur content on coal price. The generalized least
squares (GLS) estimator is used since the ordinary least squares assumption of

constant variance of the residual term might not be met with cross section data.
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Various functional forms were compared, including the semi-log and quadratic,
but the linear form was selected over the others on grounds of simplicity and
better statistical results.

The exogenous variables selected for analysis were sulfur content (SCON),
underground purchases (UNDR), contract purchases (CONT), ash and Btu content
(ASH and BTU), and four regional dummy variables (D1, D2, D3, and D4). The
dependent variable for coal price (COST) was measured in ¢/MBtu. An intercept
term, €, was used also.

Coal shipments for each state were classified by sulfur content. Six

categories exist in the data and are arranged as follows:

Sulfur Category Range (% S in coal) Midpoint
1 : | < .5 .25
2 5 <8 < 1.0 .75
3 1.0 < 5 < 1.5 1.25
4 1.5 <8< 2.0 1.75
5 2.0 <85 < 3.0 2.50
6 > 3.0 3.50

Underground purchases were identified by percentage of each state's average
purchases which came from underground sources. The variable CONT was used in
the same fashion. More than one data point for CONT or UNDR for a state could
therefore be the same. Btu content was based on a state's average Btu content
for coal shipments and was expressed in Btu/lb. Ash was expressed as the state's
average percent ash content.

Regional effects were to be accounted for using four dummy variables. D1
included all states producing coal in the east; D2, the midwest coal producing
states; D3, the western coal producing; and D4, all states not producing coal. Ta-
ble 2.1 describes the grouping of states.

Thirty-eight states are included in the sample. Four shipping states with
coal shipments of less than 800,000 tons are excluded to prevent the prices of
very small shipments from overinfluencing the analysis. (800,000 tons is based

on what one 300 MW coal-fired power plant would have used as fuel in one year.)



States

D1

Pennsylvania
Ohio
Maryland
West Virginia
Kentucky
Tennessee

Migsissippi
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Table 2.1

Dummy Variable

D2

Michigan
Illinois
Indiana
Arkansas
Louisiana
Oklahoma
Texas
Iowa
Kansas

Missourl

D3

Arizona
Colorado
Montana
Utah
Wyoming
North Dakota
South Dakota

D4

New Hampshire
New Jersey

New York
Wisconsin
Florida
Georgla

South Carolina
North Carolina
Alabama
Nevada

Oregon
Washington
Nebraska

Minnesota
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Model 1 Results

Statistics from Model 1 are presented in Table 6. The signs of the
coefficients are in accordance with a priori knowledge. Sulfur and ash content
should vary inversely with coal price, indicating that as the quality of the
coal goes up so does the price. The coefficients for BTU and UNDR are correct
in sign as are those for the dummy variables.

The dummy variables Al, A2, and A3 are just transformations of the four re-
gional dummy variables collapsed so that multicollinearity does not influence

results from these variables. Therefore,

Al = (D1 - D&)
A2 = (D2 - D&)
A3 = (D3 - D&)

The T-statistics are all significant except for the variable UNDR, which
is still questionable. The decision to keep variables or omit them was determined
by sequentially estimating each variable in the model. The final model omits
the variable for contract purchases (CONT) because it did not add much to the
R2 and its T—ratio was insignificant (-.127). The magnitude of the coefficients
indicate that the dummy variables are influential in the price of coal. UNDR
and BTU have relatively little influence on price. The F-statistic from the model
was estimated to be 11.369, which is significant.

In this final model the R2 statistic equals .45. 1In an attempt to
improve its explanatory power, the model was re-estimated using
9 dummy variables for each U.S. Bureau of Mines region. The results need not be
duplicated, but the inclusion of many dummy variables eroded the degree of
freedom and presented problems with collinearity.

The first result from Model 1 is that sulfur content indeed is important in
determining coal price. From the Table, a one percent increase in sulfur in a
coal results in a corresponding 7¢/MBtu decrease in price.

The other major conclusion is that more analysis is needed. The
RZ value indicates that the model may be missing some important determinants
of coal price. Regional varlation is very critical in determining coal price
so it was hypothesized that if it could be held constant, sulfur content or
some other variable might become sufficiently streng to overshadow other

explanatory factors.
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Model 2

The second model relating sulfur content to coal price retains the linear
functional form with an intercept term and uses the GLS estimator as in Model 1.
This model attempts to hold regional variation constant while allowing the other
variables relating to coal price te chanpge. It does so by using just Appalachian
coal producing states' shipments for a total of 39 observations. The states used
are Pennsylvania, West Virginia, Maryland, Virginia, Kentucky, and Temnessee.

Not every data point 1s used, but only those shipmenté from a state to an adja-
cent state. No Intrastate shipments were used. In this way, the regional effects
are masked teo analyze the other factor effects.

The dependent variable, COST, remains the same but in this model is measured
in $/ton. The model in its final form uses sulfur centent (SCON), underground
purchases (UNDR), Btu content {(BTU}, ash content (ASH), and contract purchases
{CONT). As before, each variable was sequentially estimated before putting it

into the model.

Model 2 Results

The final model and asscociated statistics are presented in Table 7.
The most noticeable change in the model is that the R2 is .85, which is much
higher than in the previous model. The F-statistic for the meodel is highly
significant; at 34.689.

As for the final structure of the model, no variables have been omitted
and only CONT is added to the model in order to make the model more comparable
to Model 1.

As in Model 1, the signs of the coefficients are coxrect, and ASH and SCON
signs are negative as presumed. Now SCON becomes a more influential variable
in determining coal price than any of the other variables in the model, in terms
of the size of the coefficient. UNDR is much less important. Even ité
T-statistic is insignificant, perhaﬁs because regional variation haé been mini-
mized so that all the coals have more comparable shares of underground purchases
than in Model 1. All the other explanatory variables are significant, even CONT.
By regionalizing coal prices, the effects from contract purchases apparently are
accounted for more effectively and those from underground sources are made even
less important.

This model hés much better explanatory power than Model 1. The wvariables
for coal quality are more important than other variables, with sulfur content
being the most influential. As a result of the analysis, a one percent increase

in sulfur in coal would lead to a 3.6%/ton change in coal price, much more than
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under Model 1.

Model 3

The results from Models 1 and 2 measured low sulfur coal premiums. Model
3 will be used to discern the premium effects of low sulfur fuel oil on oil prices.
Again, the modelling will use the GLS estimation procedure and the linear func-
tional form. |

This model uses only three exogenous varilables: heating value of oil in
Btu/gallon, sulfur content, and regional dummy variables. The dependent variable
is price of oil in ¢/MBtu. Sulfur content is based on the midpoint of the sulfur

content classes given in the Cost and Quality of Fuels. There were 47 observations,

including more than 1 observation for some states.

Model 3 Results

This model presents some problems, mostly constrained by the data. The
R2 is 64 percent, and the F-statistic is significant {see Table 8), but the T-stat-
istics for heating value (HV) and the dummy variable (D1) are not significant.
The dummy variable took states east of the Mississippi River equal to 1 and all
.others equal to 0. Sulfur content (SCON) is very significant; the T-statistic
equals -8.517. The magnitude of the SCON coefficlent is large, indicating a
high degree of influence on the dependent COST variable. The signs of the
coefficients are all correct, suggesting a negative relationship of SCON with COST

and direct relationships of HV and D1 with COST.

Summary and Conclusioms
All three models do reveal significant relationships between sulfur content
and price of coal and fuel oil. From Model 3, the relationship appeared much
stronger, indicating that for a one percent decrease in sulfur content, price
would rise 57¢/MBtu. Model 1 had the slightest effect from sulfur on cost of coal.
Other factors came iﬁto the determination of coal price as well, many of
which could Be measured directly from the data. Outside influences
unable to be detected from the data may exist, however, and more

work is needed to explore what these other phantom variables are.

1/

='Data for all models are from Cost and Quality of Fuels for Electric
Utility Plants, 1980 Annual, U.S. Department of Energy.
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Appendix 3.
Sources and Methodology for FGD Representative
Cost Calculations (Tables 14 and 15)

Columns (1) and (2), capital cost and operating and maintenance cost, are
derived from Teknekron Research Institute (TRI}, Energy and Environmental Analy-
sis Division, "Electric Utility Emissions: Control Strategies and Costs," pre-
pared for the U.S5. Environmental ?rotection Agency, March 1981, p. 38, as cited
in Clifford V. Rossi, Economic Effects of Sulphur Oxide Control for New York
State Electric and Gas Corporation, M.S. Thesis, Cornell University, draft July 1982,
(Refer to Table 3.1 for details and assumptions.) To account in a simple way
for the higher costs for smaller plants, utilities with more than 1500 MW coal
capacity were assigned costs for 500 MW plants; utilities with between 500 and
1500 MW were assigned the costs for 200 MW plants and those with less than
500 MW were assigned the costs for 100 MW plantsl/. The capital eost for each

state is

Z (cost/kW for utility i){utility i's coal capacity)
i

(total coal capacity in the state)

The states' average operating and maintenance costs are computed similarly.
Multiplying the capital cost by the megawatts of capacity in each stateg/
and the operating and maintenance costs by the kilowatt hours of electricity

3/

generated by coal in each state in 1980~ gives columns (3) and (4), the direct
construction cost of this hypothetical policy and the annual operating and
maintenance expense for this additional equipment.

Column (5) converts the values in columns (1) and (2} to an estimate of
the levelized cost in 1982 mills per kilowatt hour, which equals an amortized
yearly charge for the capital costs (including AFUDC) plus the operating and

maintenance expenseé of column (2). The levelized cost =

(K) (FCR) (1000) + OM. ‘
(8766) (CF)

K is the capital cost in $/kW to which AFUDC has been added, assuming construc-

tion expenses are spread evenly over a 3 year period and the AFUDC rate equals
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the weighted average cﬁst of capital (r), which equals .138, given the follow-

ing capital structure and returns:

debt .48 .13
common .40 .15
preferred .12 .13£/.

FCR is the fixed charge rate and equals

r{l + r)n
1+ o)t -1

+ T+ A

where n = the assumed operating life of 20 years, T = taxes and is assumed to

be 3% of K, and A is administrative expense, assumed to be 1% of K. CF is the

capacity factor and is assumed to be .65. Both K and OM are multiplied by
(1.09)2 to get 1982 dollars.

While the levelized cost in column (5) is essentially that faced by a
coal burning utility or by the customer of a 100%-coal utility, the cost in
column (6) would result from spreading the cost of retrofitting these coal
plants over all the customers in a state. Thus, many customers would experi-
ence cost increases somewhere between column (5) values and zero, while some would
have increases at one end or the other of the range. The costs in column (6)
are derived by multiplying the capital cost component by the percent coal
capacity in the state and the operating and maintenance component by the per-
cent of coal generation, and summing these values. {See Table 12 for these

percentages. )

1. This is not intended to be totally realistic (e.g., a utility with 1000 MW of
capacity may have other than 200 MW plants) but only to allow some weight for
this factor. A plant-by-plant calculation would go beyond our intentiomn to
make these cost calculations merely representative.

2. From U.S. DoE, Inventory of Power Plants in the U.S., 1980.

3. From Edison Electric Institute, Statistical Yearbook of the Electric Utility
Industry, 1980, Table 22, p. 31.

4, Thus, capital costs Including AFUDC equal

K 3, K 2 . K
3 {(1.138)° + 3 (1.138)% + 3 (},138)
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Table 3.1. Wet FGD Capital and Operating Costs

. Capital ($ per KW) 0 & M (mills/kwh)
Plant S04 a adjusted adjusted
size Removal 1980%  _1982P 19802 1982b
20 140 166 3.3 3.9
70 114 135 2.5 3.0
50 90 107 1.9 2.3
200 90 172 204 4.1 4.9
70 156 185 3.3 3.9
50 1G9 : 126 2.6 3.1
90 207 2486 5.3 6.3
70 17¢ 213 4.4 5.2
50 157 187 3.6 4.3

3o get new plant estimates, divide capital and 0 & M costs by 1.3.
bAdjust by (1.09)2, reflecting nominal 1982 dollars.

CAssumes 2.2 S0 input (1b/MBtu).

2

Assumptions:

A 1.3 retrofit factor.
No sludge pond if FGD size is less than 150 MW (e.g., 200 MW, 50% 80, removal}.
Sludge disposal cost (if no pond) at $15.00/dry ton (1979 $%).

Electricity cost at 37 mills/kwh (1979 §).

No spare modules for retrofitted systems.

No spare ball mills for retrofitted systems.

No percent contingency on direct costs.

No contingency on indirect costs.

Pond indirect costs at 15 percent of direct costs.

Variable 0 & M costs include only limestone, utilities, and sludge disposal.
Operating labor at $12.50 per hour (1979 $).

Limestone cost at $7.00 per ton (1979 §).

Analysis labor at $17.00 per hour (1979 $).

Steam cost at $2.00 per thousand pounds ($2.66/MBtu) (1979 $).

Water cost at $50.13 per thousand gallons (1979 §).

Source: Teknekron Research Institute, Electric Utility Emissions: Control

Strategies and Costs, prepared for the U.S. Environmental Protection Agency,
March 1981, pp. 38, 39.



