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A majtw problem of coal burning electric plants is emissions

of sultur dioxide (850 ) and nitrogen oxides (MO ). "In Eastern

L]
.
- b

North fmerica, fossil fuel combustion is responsible for more than

20 percent of the suldtur and nitrogen oxides (80 and N3 )
emitted to the atmosphers" (Jouhnson, 1988) . Mast curre;t
2mi ss5l ons of sulfur (eleven to fifteen million tons per year in
pastern North Americal) come from coal combustian. Fossil fuels

containing sulfur are burned, vielding sulfur oxides into the
atmosphere, "Nitrogen oxides are produced from atmospheric
nitrogen during high—~temperature combustion of fossil
fuels. .. .Sulfuwr dioxide and nitrogen orides are converted in  the
atmosphere to sulfwic and nitric acids,...which are removed from
the atmogphere by wet and diry deposition processes” tJohnson,
19880 . The wet deposition is often reterred toc as “acid rain'.
The results of acid rain are the subiect of a fairly new debate,
becausa2 "in essentially every case in which acid deposition has
bzen suspected to be a factecr in cauwsing a change 1in the
environment, an alternative explanation based on  other human
activities or natural phenomena has been proposed” (Johnson,

1986) .
Mary disruptions in the ecosystems of lakes and

forescs have occurred, however, at a heightensd rate +following
the increase in industrial activity in the early 1200°s (Johnson,
1986) . Tests done on precipitation indicate that precipitation

in the mastern United States is more acidic now thanm in the mid



19507 ar 19607, "Concentrations of sulfate and nitrate in

nrecipitation that are...at least [five times greaterl]l than those

in rempte areas of the world" have been found in  the eastern
states (Johnson, 198467 . Normal rainfall bas a pH of 5.6,
however, "sulfur  and mitrogen oxides from indastrial  pollution

can increase the acidity of rain several hundred times" (Sargent,
198%5) . In Baltimore and the surrounding areas, for edxample, rain
with pH as low as 2.9 has been recorded. Tests measuring
asulfate inputs and outputs of lakes indicate that “"sulfate

deposited from the atmosphere is finding its way into surface

waters 1in the Northeast” {Johnson, 19868) . The tests also

indicate that “trends in stream sulfate are consistent with

trends in 850 ...emissions" {(Johnson, 1%86). A study of the
]

)

Adirondack lakes showed the most rapid changes in the pH of the
lakes {ranspired between 1930 and 1970, "Analysis of the
available land-use data...led to the conclusion that the recent
rapid declines in lake-water pH are related to increased acid
deponsition. .. The thrze year study Lof the Adirondack lakesl shows
that there is no longer reasonable doubt that aguatic ecosystems
are affected by sulfur emissions. The extent of the adverse
effects, however, is not clear" {(Johnson, 1986).
Many decreases in fish and tree populations have been blamed

on  acid “ain. In the Chesapeake, where striped bass once

flouwrished, the populations are at an all-time low (Sargent,

198%5) ., High concentrations of acid have been recorded in  the
bav, and "below [a pH ofl 7, striped bass egags and larvae have
difficulty surviving' (Sargent, 19850 . in Canada, maple trees



have been dying at a much fagter rate than naormal. The usual
expiration rate of the trees is two percent per yeari; however,
they have been dying at a rate of ten to twenty percent per vyear
for the last several years. Although there may be several
contributing factors, researchers are sure acid rain plays &
large roll in the death of the maples. The town in  which the
decline in trees was first noticed "receives 18 to 27 pounds of
sulfate deposit from acid rain per acre per vear, one of the
highest levels of acidic precipitation in the province” (Wallace,
1985) .

The First step to reducing acid rain is to decrease
emissions of sulfuwe dioside into the atmosphere. The mathod of
reduction currFently in use is scrubbing. The process of
scrubbing  treats the smoke given off from the burning of coal
with limestone. The smoke emitted is sent through a duct lined
with limestone. The limestone then produces a chemical reaction
with the sulfur dioside, and emissions into the atmosphere are

lowsred.



Ihe bali- Acid Deposition Control fAct of 19846, H.R. 4547

Bill H.R. 43467, the "Acid Deposition Control Act of 1986",
called +or the clean—-up of emissions Fraom Ffossil fuel burning
plants. Although the orioginal version of the bill was scrapped,
it is still undergoing alterations. According to H.R. 45467, the
clean—up process was to be completed in two phases. Fhase I of
the clean—up was to be realized by Janwary 1, 19%9%, at which time
sulfur dioxide emissions were not to exceed "an annual average
rate of 2.0 pounds per million Btu of heat input" (H.R. 48467, A
study was to be conducted "to determine the reduction in acid
deposition achieved pursuant +to phase I reguirements” {(H. .
45671 . At the end of phase 11, the average annual rate of sulfur
dioxide was not to exceed 1.2 pounds per million Btu, while
nitrogen oxides were nob bto exceed Q.6 pounds per million Btu, by
January 1, i%97. The plants were to be routinely inventoried to
cest  emissions Lo see Lthat thsy comply with the standards set.

ihe altates were allowed to "provide for compliance with the

requirements. . . through any emission limitations and other
requirements  which the State deems appropriate” (H.R. 434&67).
Also, the staltes were to make sure that there was no
"unnecaessarily disproportionate economic effect on electric

wutility ratepayers in any region of the State or in any wbility
service area’ (H. F. Ao67) . A subsidy program was  to be
instituted to protect residential whility customers from
"excessive rate increases due to the imposition of sulfur dioxide

emission reduction requirements” (H.R. 45467). Subsidies were to



be distributed 14 the rate increase was the direct result of the
enactment of sultuwr dioxide emission requirements and the
increase 1in utility rates evceeded ten percent. In order to be
w#ligible +to receive the subsidy, the plant must have met three
criterias first, the system the company installed to reduce
emi ssione must have been installed on a

steam generating unit in order to comply with

emission limitations established Hor that

unit  under State plan  provisions adopteds

«webscond, 1 the steam generating unit Lwasl

specitically designated by the Governor of

the State as a unit on which a technological

system of continuous emission control Lwesl

to be installed for purposes of meeting such

emission limitavions,...land Ffinaliy,l1 the

construction of the steam generating uwunit

conmenced on ar before September 18, 1978

(HoR. 4567) .
A fee was ta be assessed to the electric wtilities to raise the
funds necessary for the subsidy payments. It was to "wvary in
proportion to the sulfur dioxide emission rate so that a higher
foe (wouldl be imposed in the case of a higher sulfur dioxide
emissions  rate” (H.R.  4547). This fee was not to "exceed 172
mill per kilowatt houw", and it was to apply only +to electric
eneray generated by the burning of fossil fuels (H.R. 45670,
Fenalties were to be assessed for failure to pay the fea. &
tund, called the "Acid Deposition Control Fund®, was to be

established, and investments in public debt secuwities were to be

made with this fund as the Secretary of the Treasury saw fit.



The procedure: Retermining agvernment subgid

The first step to determining government subsidy monlies wWas
to gather results from the Coal Technology Laboratory/Coal Supply
Transportation Model (CTL/CSTHM) . The CTL/CETM 18 a computer
simulation of coal demand forecasts developed by a group of
researchers  at Southern Illinois University at Carbondale. The
country was divided into 44 demand regions, each region was
divided into Mijobs", and each job was matched with gspecific
plants. "Output from CTL/CETM for each iob indicates a shipment
of coal to one or more plants, characterized by the amount of
coal  shipped, its mine—mouth and transportetion costs, i1tg Btu
content, and its sulfur content" (Arey et al, 1987). The amount
of coal fto be treated is indicated in the "SUR BTU X 10E12"
column. The calculated expense of puwrchasing, installing, and
operating +the advanced technology necessary to reduce emissions
ig  in the "SUB $ X 10ESL"  column. Fach of these figures,
inciuding the region, job, and company matches were obtained fraom
twhe CTL/CSTH.

Next, a percentage of the coal supplied to gach company in a
job was found. The total thousand short tons for each job was
divided into the sum of thousand short tons supplied to all  the
plants of a varticular company in that job. This percentage is
stated in the "% GF SUPFL" column.

The total operating revenue for 19283 for each company was
then obtained ("% GENERATED"” column?. Since the CTL/C8TM was in

1980 dollars and the operating revenues werea in 198% dellars, 1t




was necessary to discount the revenues by dividing by a factor of
1.2%, as determined from a price index table. The result is
expressed in the column "% / 1.29".

The bill stated that the companies were expected to raise
their prices at most ten percent to cover the cost of buying,
installing, and operating the scrubbers ("1074 OR  CARRY-QOVER").
Using the percentage previously found, the company’s portion of
money to be contributed to the job was calcuwlated by multiplying
the percent figure by the discounted price ("% OF SUB $"). The
difference between the ten percent price raise and the percentage
of maney the company was expected to raise is in the "104L - SUBR
S column. I+ the result was positive, the company received no
subsidy, since the costs associated with the scrubbers could be
covered with a ten percent or less increase in prices. However,

i,

i+ the difference was negaltive, the company recelved the
difference +rom the government in the form of a subsidy ("SUBR
arT" .

Since a company could appear in more than one job or region,
running  totals were kept of the positive amount of money the
company bhad left after contributing its portion to a job. Each
time the caompany appearsed, the new amount was used until the
balance (carry-over amount)} was zero. At that time, the company
started receiving subsidies from the federal government for its
portion of the costs, since a zero balance indicated a company
raitsed its rates the full ten percent, and all monies generated
were used,

The revenues for two companies could not be found, so  an



average of the revenues for the region was used. These companies
were Regian 25, Jobr 16, Hoosier Energy, and Region 32, Job 15,
Eastern lTowa Light and Fower Company. Also, some companies did

noat  have TtTheir operating revenues published, 50 they were

contacted by phone +or this figure.




Conclusian

Sulfur dioxide and nitrogen oxides emitted from coal-fired

plants are changed into acids in the atmosphere. These acids are

released through wet and dry deposition processes. The acidity
from rainfall, "acid rain', leads to an increase in the acidity
of surface water. Researchers know this increase in acidity can

lead to0 a disruption in the ecosystems of the lakes and streams,
but much research still needs to be done on the exact effects of
acid rain.

The "Acid Deposition Control Act of 1986", bhill H.R. 4567,
was established (o reduce emissions from coal burning plants.
The bill also provided Ffor government subsidies +to reduce
economic strain on residential customers due to the rate increase
necessary to cover the costs of purchasing, installing and
operating the advanced technology negeded to decrease emissions.
Subsidies were provided i+ the money needed excesded a ten
percent. increase in ukility rates.

The methods set forth in the bill, along with the Coal
Technaology Laboratory/Coal Supply Transpoartation Model, were used
to determine the amount of government subsidy necessary for  each
company to install scrubbers. The amcunt of subsidy money needed
totalys $1.8 billion. Z.O milliion million kilowatt hours of all
types of electricity were sold by privately, publicly, and
cooperatively owned electric companies in 1985, S8ince the
majority (77.8%) of these companies are privately owned, it is

cafe to assume that the percentage for the steam energy generated



by private uwtilities (77.9%) was about the same as  the steam
energy generated by all wtilities, since ng such Ffigure was
available For all uwutilities. 77.5% of 2.5 million million
Eilowaltt howrs results in 1.9 million million kilowatt hows  of
electricity generated by steam. By taking the ratioc between the
total subsidy money and total kilowatt houwrs sold, an amount for
the fee to be assessed per kilowatt hows can be found. In this
case, & tee of 9710 mi1ll should be charged. The bill, though,
states that the fes is not to exceed 172 mill, so nearly /2 mill

would need to be raised by anpther method,

10
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