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THE PRICE OF POWER
SCOPE AND FINDINGS OF THE STUDY

This study focuses on the environmental records of fifteen investor-
owned power companies, including the six largest utilities in the
country as well as nine others chosen for geographical distribu-
tion and representative size. Together they generate about 25%

of all electric power produced in the United States.

American Electric Power, New York City, New York
Baltimore Gas and Electric, Baltimore, Maryland
Central Maine Power, Augusta, Maine

Commonwealth Edison of Chicago, Chicago, I1linois
Consolidated Edison of New York, New York City, New York
Florida Power and Light, Miami, Florida

Houston Lighting and Power, Houston, Texas

Iowa Power and Light, Des Moines, Iowa

Northern States Power, Minneapolis, Minnesota
Oklahoma Gas and Electric, Oklahoma City, Oklahoma
Pacific Gas and Electric, San Francisco, California
Portland General Electric, Portland, Oregon
Southern California Edison, Los Angeles, California
The Southern Company, Atlanta, Georgia

Virginia Electric Power, Richmond, Virginia

The study was undertaken to:
- evaluate the degree of committment that each company's
management has made to the protection of the environment;

- ascertain what each utility has actually accomplished
in abating air pollution and controlling thermal effect
at its major generating plants;

- estimate what each company may have to spend in order to
provide state-of-the-art pollution controls;

- evaluate each company's sales and advertising efforts in
relation to its committment to Research and Development of
more effective pollution control techniques and more advanced
generating methods.
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METHODOLOGY

The study's authors, over a period of thirteen months, Eersona]ly
interviewed and corresponded with the executives at eac company
charged with managing environmental controls. The basic research
tools were a fifteen-page questionnaire developed by the Council,
which was either filled out entirely or answered in interviews by
thirteen out of the fifteen companies, and Federal Power Commission
"Form No. 1" (1970 Company Annual Report) and "Form 67", a plant-
by-plant air and water quality control report filed annually by

all utility companies.

Extensive correspondence and interviews were carried out with
representatives of air and water pollution regulatory agencies in
each relevant state; with officials of the Environmental Protec-
tion Agency and Atomic Energy Commission; with executives of com-
panies manufacturing generating and pollution control equipment;
and with environmental groups or citizens in towns and cities
near plant locations.

Secondary sources supplying much of the background information
concerning state-of-the-art pollution control-equipment costs
included Moody's 1970 Public Utility Manual, company annual

reports to stockholders, as well as trade and environmental journals
such as Electrical World, Power Engineering, Air and Water News,
Nucleonics Week, and Environmental Science and Technology. Many
federal hearings published on the subject of environmental effect

of the electric utility industry were also reviewed. (For full
background see bibliography.)

COOPERATION

After receiving a letter from the industry trade association,
Edison Electric Institute, encouraging participation in the study,
only two of the fifteen companies refused to cooperate: Oklahoma
Gas and Electric Company and Florida Power and Light Company.

An 0G&E Vice President grumbled, "We didn't ask to participate,

and we're not going to answer your questionnaire." However, he
did later grant an interview conceding, "we can't keep you out of
the building." FPL, heavily embroiled in environmental litigation,
only granted a token interview when one of the study authore
actually arrived on its doorstep.

The other thirteen companies cooperated fully. Some, including
Con Ed, Comm Ed, Northern States Power, and Pacific Gas & Electric,
with histories of dealing with environmental protest groups,
responded most quickly. Others, such as little Iowa Power & Light
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and Central Maine Power, were suspicious at first, wondering why
they had been selected for study. But all acknowledged the public's
right to know the extent of their clean-up efforts and finally
supplied much information on their general environmental po11c1es

as well as exhaustive and carefully organized data on pollution
control equipment and expenditures at every plant. (See "Company
Cooperation" appendix for detailed notes.)

OVERALL PLANT EVALUATIONS

A1l of the major generating plants (100 MW capacity or larger) of

each of the fifteen companies were analyzed in depth--a total of 729
plants: 124 fossil-fuel,4 nuclear, and 1 geothermal. The 124 fossil~fuel
plants--burning coal,0il,or gas-~have poténtially large emissions

of three serious air pollutants: particulates (soot and ash),

sulfur dioxide (S02) and nitrogen oxides (NOx);nuclear plants release
low-Tevel radioactive wastes as part of normal plant operations.

Air Pollution Control at Fossil~Fuel Plants

Fifty-eight of the 124 fossil-fuel plants studied burn a sub-
stantial amount of coal (at Teast 25% of total energy input).
This fuel source creates by far the most serious garticu1ate
pollution problems. Although highly sophisticated particulate
control equipment has been commercially available for the past
twenty years, only eight plants (14%) had adequate controls
(98% or higher soot removal), one (2%) was indeterminable,

and 49 plants (84%) were finadequate.

Thirty-one of the plants burn less than 25% coal but a sub-
stantial enough percentage of o0il (at least 25%) to warrant
particulate control systems. Total particulate emissions

from burning oil amount to only 1% of the weight of those from
uncontrolled coal burning. Yet the small size of 04l parti-
culates makes them especially harmful to human health. Some
utilities claim that no particulate control equipment is

needed when burning o0il; yet, as the impact of oil-burning

is increasingly recognized, control equipment will probably

be required. The study found that, of the 31 0il-burning plants,
only two (7%) currently have adequate particulate controls

(70% efficient control or better). Fifteen (48%) were indeter-
minable and fourteen (45%) inadequate.

Thirty~five of the 124 plants use natural gas as their primary
fuel (at least 75% energy input). Gas generates virtually
no soot or ash emissions and therefore requires no controls.

Looking at the 124 plants together, sixty-three (51%) have
failed to control particulate emissions to state-of-the-art.
Another sixteen (13%) had indeterminable controls, while
the remaining forty-five (36%) either have adequate control
systems or burn natural gas.
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The burning of coal and oil, which contain sulfur, also produces
sulfur dioxide (S02), a gaseous air pollutant whose harmful health
effects have been well documented. Technology for controlling

S02 is only now reaching commercial availability; however, emis-
sions can be greatly reduced by converting to Tow-sulfur fuels

(1% sulfur content or less).

Of the 124 fossil-fuel plants in the study, fifty-seven (46%)
have continued to use high-sulfur coal or oil. One plant's
record was indeterminable and the remaining sixty-six (53%)
have converted to either low-sulfur fuels or natural gas,
which contains virtuaily no sulfur.

A1l fossil-fuel plants emit large quantities of nitrogen oxides
(NOx), a pollutant which is one of the main ingredients in the form-
ing of photochemical smog. While the technology for reducing

these emissions from coal burning plants is still experimental,
emissions form most oil- and gas-burning plants can be substan-
tially reduced (up to 70%) by modifying boiler design in the com-
bustion process. Only two companies in the entire study, Southern
California Edison and Pacific Gas and Electric, have taken any
initiative in this area.

Of the eighty-one plants that burn enough gas or o0il to
warrant attempts at NOx emission control, only thirteen
(16%), all of which belong to the above two companies,
have controlled NOx, Two (3%) were indeterminable, and
sixty-six (81%) have made no control effort at all.

There is one "geothermal" plant in the study (The Geysers, owned
by Pacific Gas and Electric), which uses steam from natural wells
to generate electricity and thus avoids any possibility of air
pollution,

Control of Radioactive Emissions from Nuclear Plants

Routine releases of radioactivity to the environment from nuclear
power plants are a matter of vital concern. Although nuclear plants
are presently being constructed by thirteen of the fifteen companies
studied, only four plants are actually in operation and have run long
enough to permit environmental analysis (a fifth began operation

too recently to be profiled). Radioactive emissions from all four
fall within the current limits set by the Atomic Energy Commission;
however, the emissions in every case exceed the new standards pro-
posed by the AEC in July 1971 which are still in the hearings stage.
Although commercially available "minimum release systems" could
virtually eliminate radioactive emissions, none of the four plants
have 1nstalled them.

112



Control of Thermal Effect

Thermal effect is a potential problem for both fossil-fuel and
nuclear plants. Utilities often claim that thermal effect is not
necessarily detrimental to water quality, yet there is considerable
evidence based on laboratory and field tests that waste heat from
power plants can significantly harm aquatic life. Thermal effect
can be completely avoided at any plant through the use of closed-
cycle cooling ponds or cooling towers--control systems that have
been available for over forty years. The 129 generating plants

in this study use a total of 61.3 billion gallons daily to cool
their condensers. Yet of this total, only 14.6 billion gallons
(24 %) receive adequate thermal control. Another 11.9 billion
gallons (19%) either are questionably controlled or their impact

on water quality is indeterminable. 34.8 billion gallons

(57% of the total), “however, are discharged with inadequate control
raising the overall temperature of rivers, lakes, or estuaries into
which the cooling water is discharged anywhere from 10F up to as
much as 79F. Broken down on a plant-by-plant basis:

Only twenty-five (19%) had cooling equipment which was
effectively used year round. Twenty-seven (21%) were sited
on either the open ocean or rivers with large flowage nn
relation to plant water requirements, so that the extent

of thermal damage could not be gauged. Two plants (2%)

had adequate controls half the year, and three plants (2%)
had indeterminable effects in one season and potential
harmful effects in the other. The remaining seventy-two
(56%) were judged to have inadequate controls in both
winter and summer seasons.

OVERALL COMPANY EVALUATIONS

The fifteen utilities' overall records were found to vary widel

both in the actual amounts of pollution emitted from the%r geneié-
ting p]ants_and in the degree of responsibility exhibited in dealing
with pollution problems at each plant location

Extent of Pollution

Three companies stood out as the worst air olluters: i

tr]c Power (AEP), The Southern Company, andeommo§;Zélﬁwe23$22nEggc
Ch{cago (Comm Ed). The Southern Company and AEP ranked Numbers 1 and
2 in the area of particulate pollution (their plants emitting

up to 1?7,400 and 99,700 pounds of soot and ash per hour
respectively when running at full capacity). Both are vast
ho]@1qg.compan1es. operating primarily coal-burning generating
facilities. Among Southern Company's nineteen plants, scattered
over a four-state area in the Southeast, is Harllee Branch, the
Number T source of particulate pollution in the study. This plant
in Putnam County, Georgia (near Atlanta) pours out up to 58,000
pounds of soot and ash per hour, ten times the soot emissions of
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the Four Corners plant in the Southwest, widely believed to be the
worst air polluter in the U.S. Among AEP's seventeen major plants
spread over a seven state area in the Appalachians and midwest,

is Twin Branch, in Mishawaka, Indiana, the Number 4 polluter,
which emits up to 18,321 pounds of particulates per hour.

While Commonwealth Edison (Comm Ed) ranks only third, its pollu-
tion may have the greatest impact on health as many of its plants
are sited in the heart of downtown Chicago or in neighboring areas.

AEP and Comm Ed were the worst S02 offenders in 1970. Because of
the extremely high-sulfur-content coal burned at their plants, they
emitted 1,279,000 and 954,000 tons, respectively, of this pollutant.
AEP's Muskingum River plant, in Beverly, Ohio, is the worst S02
polluter in the study, with its 349,900-ton 1970 emission accounting
for 1% of nationwide emissions of S02 from all sources. The
Southern Company ranked third with 1970 emissions of 644,000 tons

of S02.

AEP, The Southern Company, Comm Ed, and--a newcomer to the 1ist of
top offenders~-Consolidated Edison of New York (Con Ed) emitted
the highest tonnages of NOx in 1970, according to CEP calculation,
with a possible high range of 484,500 tons, 410,700 tons, 336,600
tons, and 231,600 tons respectively.

Four companies in the study, on the other hand, had relatively
clean air pollution control records: the two California utilities
studied, Pacific Gas & Electric (PG&E), and Southern California
Edison (SCE), as well as Houston Lighting & Power (HL&P) and Okla-
homa Gas & Electric (OG&E). HL&P and O0G&E have virtually no
particulate and SO2 problems because both companies,fortunately
located in the middle of the country's richest natural gas fields,
burn gas exclusively. However, neither has made an attempt to
control NOx, the remaining air pollutant, which is still emitted

in large quantities at all their plants. PG&E and SCE, undoubtedly
due largely to stringent California air pollution laws, have done
well in controlling particulate and S02 emissions through the

use of gas and low-sulfur o0il, and have also controlled NOx emis-
sions at most plants to present state-of-the-art.

In the area of thermal poliution control, Central Maine, Con

Ed of N.Y., Baltimore Gas and Electric, The Scuthern Company,

and Northern States Power were found to have the most potentially
harmful thermal effect, with 100%, 94%, 77%, 76%, and 75%
respectively of their cooling water inadequately controlled.

On the other hand, OG&E, SCE, HL&P, and AEP have most success-
fully controlled thermal effect at their plants. Ninety-four

per cent of OG&E's cooling water circulates in complietely closed-
cycle cooling systems, as does 41% of SCE's, 37% of HL&P's, and
36% of AEP's.
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Environmental Responsibility

Apart from the quantity of pollution generated by each utility is

the question of the quality of the effort it has made to deal

with its pollution problems. Companies with coal-burning plants,

for example, face soot and SO2 emission problems that those gas-
burning plants automatically avoid. Viewing the fifteen companies
in_the study from the point of view of their environmental "responsi-
bility," SCE ranks first on the list.

Over the past ten years this company has carried on numerous
research projects for improving pollution control techniques (such
as baghouse filters), sought out Tow-sulfur oil fuel reserves for
its plants, and planned for the best control of NOx emissions. The
major black mark on SCE's record is its participation in two
enormous coal-burning plants in the southwest desert, part of the
notorious Four Corners complex in which each plant currently has
inadequately controlled particulate emissions. Overall, however,
83% of SCE's generating capacity is adequately controlled for
particulates, 92% for S02, and 74% for NOx. Forty-one per cent

of SCE's cooling water is adequately treated to eliminate thermal
effect.

Almost on a par is Pacific Gas & Electric, with all of its capacity
adequately controlled for particulates and S02, and 90% for NOx.
However, only 6% of its cooling water is adequately controlled.

While OG&E and HL&P rank as relatively clean companies, their status
might be attributed more to circumstance than to effort. Gas
burning has enabled them to avoid air pollution while the location
of most of their plants in water scarce areas has probably been

a significant factor in their installation of closed-cycle systems.

On the bottom of the list in terms of effort are The Southern and
American Electric Power. Although the Southern Company has higher
overall particulate emissions than AEP (81% of The Southern Company's
capacity is inadequately controlled) these result primarily from
malfunctioning electrostatic precipitators. AEP, however, has

run much of its generating capacity with outdated mechanical dust
collectors for years, and is the only company in the study (except
for the tiny Iowa Power and Light) with inadequate particulate con-
trols at every plant. Eighty-one per cent of The Southern Company's
capacity is generated with inadequate S02 controls and 69% of

AEP's. Seventy-six per cent and 36% of the water used for

cooling by these companies is inadequately treated to prevent
thermal effect.

Commonwealth Edison comes in third, operating 63% of its capacity
with inadequate particulate control, 76% with inadequate S02 control,
and 72% with inadequate thermal control. The company does have

one distinguishing mark: its Powerton plant, near Peoria, I1linois,
takes the prize as the most irresponsibly controlled plant in the
study. Powerton, although now used for peak-demand periods only,
according to the company, burns coal without any controls what-
soever; it emits up to 28,591 pounds of soot per hour when it

runs, third highest emission rate in the study and one that is
especially astonishing from such a small (320-MW) plant.
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Con Ed of N,Y,'s record deseryes attention since most of its

plants are located in one of the world's most densely populated
areas; 99% of Con Ed's capacit{ (0i1-burning primari]yg‘is inade-
quately controlled for particulates and 100% inadequately controlled
for NOx, On the other hand, Con Ed controls S02 one hundred per
cent adequately according to CEP criteria.

Breakdown of the Cleanest and Most Polluting Plants

The fifteen companies in the study operated only four plants (repre-

senting 3% of total capacity) with complete state-of-the-art air
and thermal pollution control systems:

PG&E The Geysers (geothermal) Healdsburg, Calif.

SCE

Coolwater
Etiwanda

San Bernardino (gas-burning)

Daggett, Calif.
Etiwanda, Calif.

San Bernardino, Calif.

At the other end of the scale, they operated 25 plants with inade-
quate controls in all relevant areas (representing 19% of all

capacity):

AEP Cardinal Brilliant, Ohio
Kammer Captina, W.Va.
Muskingum River Beverly, Ohio
Twin Branch Mishawaka, Ind.

COMM ED State Line Hammond, Ind.
Waukeegan Waukeegan, I11.
Will County Lockport, I11.

CON ED Indian Point Unit 1 (nuclear) Indian Point, N.Y.

FPL Fort Myers Fort Myers, Fla.
Palatka East Palatka, Fla.
Sanford Lake Monroe, Fla.

IPALCO Des Moines Des Moines, Iowa

NSP High Bridge St. Paul, Minn

SOUTH'N Arkwright Bibb County, Ga.

Cco. Barry Bucks, Ala.
Chickasaw Chickasaw, Ala.
Gadsden Gadsden, Ala.
Greene County Demopolis, Ala.
Hammond Floyd County, Ga.
Lansing Smith Panama City, Fla.

VEPCO Bremo Bremo Bluff, Va.
Yorktown Yorktown, Va.
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Eight of their 124 fossil-fuel plants currently produce massive particulate
emissions (over 10,000 pounds per hour) when running at full capacity:

AEP Clinch Rivyer Carbo, Va. 11,400 1b/hr
Philip Sporn New Haven, W.Va. 12,720
Twin Branch Mishawaka, Ind. 18,321
COMM ED Powerton Peoria, I11. 28,591
SOUTHERN Harllee Branch Putnam Co., Ga. 58,000 1b/hr
CO. Ernest C. Gaston Wilsonville, Ala. 35,280
Gorgas Gorgas, Ala. 17,510
Atkinson Cobb County, Ga. 12,412

Fourteen plants emitted more than 75,000 tons of S02 in 1970:

AEP Muskingum River Beverly, Ohio 349,900 tn/yr
Mitchell Captina, W.Va. 280,000*
Cardinal Brilliant, Ohio 172,100
Tanner's Creek Lawrenceburg, Ind. 164,100
Kammer Captina, W.Va. 137,700
Philip Sporn New Haven, W.Va. 86,800
COMM ED Kincaid Kincaid,I11. 239,300
Joliet Joliet, I1T1. 200,800
Will County Lockport, I1T. 183,800
Waukegan Waukegan, I11. 99,200
SOUTH'N Harllee Branch Putnam Co., Ga. 103,700
Co. Barry Bucks, Ala. 91,200
VEPCO Mt. Storm Mt. Storm, W. Va. 120,600
NSP Allen S. King Stillwater, Minn. 92,000

Eleven of their plants had 1970 NOx emissions that, by CEP calcula-
tion, ranged over 50,000 tons:

AEP Muskingum River Beverly, Ohio 73,700 tons
Cardinal Brilliant, Ohio 60,400
Philip Sporn New Haven, W.Va. 53,700

COMM ED Joliet Joliet, I11. 67,500
Kincaid Kincaid, I11. 60,000
Will County Lockport, I11. 57,400

SCE Four Corners Fruitland, N.Mex. 110,000

*1972 estimate
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Plants with NOx emissions oyer 50,000 tons (continued);

SOUTH'N Harllee Branch Putham Co., Ga. 69,100 tons

cO. Ernest C. Gaston Wilsonville, Ala. 64,900

VEPCO Mt. Storm Mt. Storm, Va. 50,600
Chesterfield Chester, Va. 50,100

Ten of the 129 plants in 1970 altered the overall temperatures
of rivers at the plant site by more than 59F for at least half
the year:

SOUTH'N Arkwright Bibb County, Ga. 11.20F
Co. Gorgas Gorgas; Ala. 8.2°F
Watson Gulfport, Miss. 13.0°F
Ernest C. Gaston Wilsonville, Ala. 5.5°F
COMM ED Calumet Chicago, I11. 7.5°F
Joliet Joliet, I11. 6.9°F
Crawford, Chicago, I11. 5.9°F
Ridgeland Stickney, I17. 5.1°F
VEPCO Bremo Bremo Bluff, Va. 6.8°F
Yorktown Yorktown, Va. 6.0°F

THE COSTS OF CLEAN-UP

According to CEP estimates, to achieve state-of-the-art pollution
control levels at every one of their generating plants, the fif-
teen companies in this study would have to make a total investment
of between $1.3 and $2.2 billion: $700-$1.1 billion for air pollu-
tion control, $600-million to $1.7 billion for thermal control;
and roughly $10 million (at nuclear plants) for improved radio-
active waste control. Reflecting lax histories of environmental
concern as well as company size, the heaviest expenditures would
fall on the study's three worst polluters: up to $377 million for
AEP, up to $370 million for The Southern Company, and up to $295
million for Commonwealth Edison. Coming fourth is Florida Power
and Light which, although it is ninth in size, would need to
invest up to $245 million.

PG&E and Southern California Edison,by contrast, would need to
make investments less than half as large. For SCE up to $162
million would be needed, for PG&E up to $118 million.

HL&P and Oklahoma Gas & Electric would require investments still

magnitudes smaller. While HL&P would have to spend up to $78
million, OG&E total investment would be a tiny $5.1 million.
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ADYERTISING AND R&D

In addition to analyzing the pollution control efforts of the
fifteen utilities, this study also reviewed their advertising and
sales practices, Research and Development Programs, and expendi-
tures in both of these areas.

In 1970, advertising and sales expenditures for the fifteen com-
panies totalled $126.9 million, 1.9% of their combined gross
operating revenues. (The entire industry's advertising and sales
expenses, $395 million, amounted to 2.0% of gross operating revenues
in 1970)

The largest individual company expenditure was The Southern Com-
pany's $20.5 million. The largest advertising and sales expendi-
ture as a percentage of gross revenues was made by Portland General
Electric Company (3.8%).

The fifteen-company research spending, only a small part of which
goes to develop pollution control techniques and more advanced
generating methods, totalled $21.4 million in 1970--one-sixth the
amount spent for advertising and sales and 0.29% of gross operating
revenues. (For the industry as a whole, 1970 R&D spending of $46
million comes to one-eighth of advertising and sales, and 0.23%
of gross operating revenues). The largest 1970 company R&D
expenditure, ooth in total dollars and as a percentage of gross
revenues, was Southern California Edison's $3.9 million (0.55% of
revenues). The smallest expenditures in total dollars and as a
percentage of gross revenues were made by Central Maine Power,
IPALCO, and OG&E.
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FOOTNOTES FOR CHARTS

All air and thermal emissions pollution control charts in-
clude, for partially owned plants, only the share of plant
owned by the company in the study. The plants are:

Conemaugh -~ 10.56% owned by Baltimore Gas & Electric
Keystone -~ 20,99% owned by Baltimore Gas & Electric
and
Four Corners~ 48% of units 4 and 5 owned by Southern Calif-
ornia Edison
Mohave - 56% owned by Southern California Edison

In addition, Portland General Electric, with no oper-
ating fossil-fuel plants, automatically has no emis-
sions and no pollution controls.

Particulate emissions from coal-burning plants represent
full capacity operation. Emissions from oil- or gas-
burning plants represent average emissions throughout the
year.

Four fossil-fuel plants in the study started operating in
1971 and are not included in 1970 SO2 and NOx totals.
They are:

Mitchell,and Amos owned by AEP
and

Seminole owned by OG&E
and

Mohave owned by SCE
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NOTES TO COMPANY PROFILES

The profiles of each of the fifteen utilities analyzed in the
study are broken down into fourcategories, as follows:

Company Overyview

The "overview" contains a broad description of the gompany's
environmental problems, an assessment of its pollution contro1
record, and an estimate of what it may have to spend to achieve
state-of-the-art pollution control at all (100 MW or over) plants
analyzed. The "Company Pollution Control Chart" at the end of the
"overview" gives a plant-by-plant summary of the Council's evalua-
tions in four pollution categories: fossil-fuel particulates, S02,
NOx, and thermal effect (both winter and summer).

Plant-by-plant Analyses

Following a listing of the plant's location, capacity (in Mega-
watts), construction dates and costs, fuel use, and water use,

is the plant's "Pollution Control Chart", on which its pollution
control equipment is Tisted and assessed and actual emissions given.

For fossil fuel plants: the chart is broken down into two parts--
the first dealing with the plant's air pollution controls, the
second with its thermal effect. Under the air category, partic-
ulate, SO2, and NOx controls are reviewed. Particulate control
equipment and its efficiency under both "design"* and "tested"*
conditions are listed boiler by boiler. If "tested" efficiencies
had not been determined by the company, efficiencies at "annual
operating factor"* were substituted, if available in FPC Forms.

In addition, hourly boiler particulate emission levels are listed.
An evaluation follows of whether or not the equipment on each
boiler meets state-of-the-art criteria. Under SO2 and NOx,
efforts at reducing emissions of these pollutants are listed.

1970 emissions in total tonnage as well as in pounds per hour
(calculated by CEP on the basis of 1970 fuel input) are also given.

Under the thermal effect category, control equipment, if any,
and potential thermal effect are outlined, with 1istings of the
temperatures of the plants cooling water discharge; of the

*See "technical notes” and glossary for definition of terms, Appendix I.
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receiving bodysand of the difference between the two.

Overall evaluation of the ability of the plants control equipment to
meet "state-of-the-art criteria is indicated by a "v" " for adequate,
or an "x " for inadequate. A " — " jndicates that evaluation is ir-
relevant because there was no opportunity for control, as in the con-
trol of NOx emissions from coal burning plants which is still exper-

imental. A " ? " denotes that evaluation is indeterminable from the
available data.

For nuclear plants: the chart is also broken down into two parts;
the first dealing with the plants air pollution controls (in this

case, control of radioactive wastes), the second with its thermal
effect.

Under the air category, radiocactive emissions are broken down into
the four standard AEC types: "noble and activation gases", "halogen
gases and particulates", tritium, and mixed fission and corrosion
products. Control equipment and emissions (in curies) under each
category are then listed, accompanied by the CEP evaluation.

The plants thermal effect is outlined in the same way as the fossil-
fuel plant.

Following the fossil-fuel and nuclear plant polTution control chart
is a listing of pollution control expenditures to date, a summary
of the plant's legal status relative to state air and water quality
regulations, future plans for pollution control, and CEP estimate
of expenditures needed for the plant to achieve state-of-the-art
control. Finally, a general discussion of each plant's environ-
mental record is provided in the "plant profile."

Company Data

At the end of each company chapter is a listing of company financial
data, company officers and directors, and overall operating data.

Footnotes

EVALUATION CRITERIA

Fossil Fuel Plant Air Pollution Control

Each fossil fuel plant was avaluated as “adequqtely" controlled
in each air pollution area according to the criteria summarized
in the following chart.
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PAR-
TICU-
LATES

(ash,
soot,
etc.)

502
(gas)

NOx
(gas)

If 25% or more of
plant's energy input
is supplied by:

COAL

AIR POLLUTION CONTROL

If 25% or more of
plant's energy input
is supplied by:

OIL

If more than 75% of
plant's energy input
is supplied by:

GAS

At least 98% effic-
ient control, under
both "design" and
"tested" conditions
(efficiencies pos-
sible since early
1950s)— f neither
tested nor annual
operating factor
efficiencies
available, eval-
uation indeter-
minable *

At least 70% effic-
ient control, under
both design and
tested conditions
(Tevel generally
achievable when ESP
of 98% efficizncy

on coal is used on
0il (after some mod-
ificatjon)- f nei-
ther tested nor an-
hual operating fac-
efficiencies avail-
able, evaluation in-
determinable *

Needs no control
equipment

Use of 1% or less
sulfur content (con-
trol technology not
comercially avail-
able)

Use of 1% or less
sulfur content (con-
trol technology not
commercially avail-
able)

Needs no control
equipment

A1l plants given " /"
-unless gas-or oilk

fuel burned with
coal contributes
25% or more to en-
ergy input

At least 40% reduc-
tion from uncon-
trolled levels re-
quired

At least 40% reduc-
tion from uncon-
trolled levels re-
quired

* In cases where some plant boilers were evaluated as "inadequate"

and others as "adequate", overall particulate evaluation was
made on the basis of average control efficiency, weighted ac-

cording to boiler fuel consumption in 1970.

Plants with "av-

erage" control efficiencies under 98% were evaluated as having
inadequate overall particulate control.
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