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In 1970, Congress passed the Clean
Air Act amidst the euphoria of Earth
Day and the creation of EPA. This
landmark legislation, among its other
provisions, for the first time gave the
federal government authority to set
national standards that would protect
human health and welfare.

Twenty years later, it is plain that
we've accomplished a great deal.
However, it is also plain that we
haven’t by any measure lived up to the
expectations of that original law. Nearly
half the population still lives in cities
that fail to meet the national standards;
hazardous air pollutants, for the most
part, haven't been controlled; and
serious new problems, acid rain and
ozone depletion, have emerged.

After a decade of debate, Congress

By Mike Peters for the Dayton Daily News.

has come up with a sweeping revision
in the Clean Air Act Amendments of
1990, a revision the President has
called “the most significant air
pollution legislation in our nation’s
history.” The hallmark of the new act, as
underscored by Administratior Reilly
and elaborated upon by others, is the
attempt throughout to harness the
forces of the marketplace to the work of
protecting the environment.

This issue of the magazine focuses on
the new clean air law, its provisions,
the air pollution problems that led up
to them, and the implications of the
new act. Presented along the way are
the viewpoints and reminiscences of
some of those who were closely
involved in the debate leading up to
the legislation.

EPA is charged by Congress to protect the nation’s land, air, and water systems. Under a mandate of national environmental laws, the Agency strives to
formulate and implement actions which lead to a compatible balance between human activities and the ability of natural systems to support and nurture life.
EPA Journal is published by the U.S. Environmental Protection Agency. The Administrator of EPA has determined that the publication of this periodical is
necessary in the transaction of the public business required by law of this Agency. Use of funds for printing this periodical has been approved by the Director
of the Office of Management and Budget. Views expressed by authors do not necessarily reflect EPA pelicy. No permission necessary to reproduce contents
except copyrighted photos and other materials.
Contributions and inquiries should be addressed to the Editor, EPA Journal (A-107), Waterside Mall, 401 M Street, SW., Washington, DC 20460









50 pages—tiny compared to the nearly
800 pages of the 1990 law—the 1970
Clean Air Act also sent a compelling
message to the nation: The time had
come for us to get serious about
protecting the environment. Much of
this country's environmental progress
over the last two decades can be
credited to the changes in attitude
signaled by the 1970 Clean Air Act.

But while this clean air law
accomplished a great
deal—substantially reducing emissions
of such pollutants as sulfur oxides,
volatile organic compounds, carbon
monoxide, particulates, and especially
lead—we are not yet able to say we
achieved its goals. Ninety-six of our
cities have still not attained the
national standard for ozone, the
primary ingredient in smog. Forty-one
cities do not meet the standard for
carbon monoxide, and 72 do not meet
the standard for particulate matter. And
since 1970, EPA has been able to
regulate only seven hazardous air
pollutants, out of a potential list of
several hundred, because of controversy
and legal challenges over provisions of
the 1970 law.

It has been obvious for nearly a
decade that the Clean Air Act would
have to be revised, and revised
substantially, before its promise could
be realized. Yet it was not until last
year that Congress, responding to the
determined leadership of President
Bush and Congress members who had
long championed clean air, finally was
able to avercome paralyzing regional
and sectoral differences and follow
through on the initial burst of
environmental enthusiasm that had
produced the hope, but not yet the
reality, of clean air.

Like the 1970 law, the Clean Air Act
Amendments of 1990 represent a
significant departure from the past. In
its innovative approaches to pollution
control, in the extent to which its
implementation envisions an
unprecedented degree of cooperation
between government and the private
sector, and in its promise of a renewed
national commitment to environmental
protection, the new law is a major
milestone in the evolution of
environmental protection in the United
States.

The law also presents one of the most
daunting regulatory tests yet faced by
EPA. The Agency is required to publish
more than 55 new rules in the next two
years—I{ive times as many clean air
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rules as our average until now. To meet
this challenge, we have committed 70
percent of the proposed increase in
Agency operating funds for Fiscal Year
1992 to Clean Air Act programs; and
we are hiring 200 new employees to
work in the air program, including
scientists, engineers, public policy
experts, analysts, and writers.

In the face of this monumental task,
EPA also has committed itself to
making some fundamental changes in
the way we do business. Instead of
relying on traditional rule-making—and
risking the time-consuming litigation it
often provokes—we are working hard to
build consensus at the outset of the
process. Collegiality and cooperation
will be the hallmark of the Agency's
implementation strategy. Every step of

Much of this country’s
environmental progress over
the last two decades can be
credited to the changes in
attitude signaled by the
Clean Air Act.

the way, we intend to involve state and
local governments and to consult with
industry, labor, and environmental
groups through advisery committees,
regular informal consultations, and a
formal regulatory negotiation process.
Such consensus-building efforts are
essential if we are to achieve the
multiple objectives aof the new law
within the tight deadlines set by
Congress.

Our regulatory approach is entirely
cansistent with the basic thrust of the
new clean air law—to achieve specific
and ambitious environmental goals
without unnecessarily damaging the
nation’s economic health or hampering
its growth.

This is, above all, a flexible,
results-oriented law. It is nat wedded to
hard and fast formulas or specific
technological requirements. Instead, the
law was designed with the marketplace
in mind. The Clean Air Act sets
specific air quality standards, yet it also
allows industry a great deal of latitude
in deciding how to achieve these
objectives.

Equally important, the law provides
real incentives for companies to seek
environmental solutions that work best

for them, instead of waiting for EPA or
state and local authorities to impose
solutions through government
directives. Ultimately, the Clean Air
Act challenges industry to seize the
initiative—to take the lead in the
business of environmental protection.

Since the Clean Air Act was passed
last October, numerous articles have
appeared describing the impact of its
costs. Such costs are indisputable. They
are also unavoidable if the nation is to
have cleaner air even as more jobs,
factories, and cars are added to the
equation. It is important, however, to
see these costs in the context of the
remarkable policy breakthroughs
embodied in the new law and the
economic implications of these new
policies. Two critical new directions for
clean air policy—two innovations not
previously seen in environmental
policy—deserve particular attention as
part of that context.

The first is clean fuels as a means of
controlling air pollution, particularly in
the “nonattainment” areas that have
failed to meet the national standards for
ground-level ozone. Congress endorsed
the President’s goal of cleaning up our
automobile fuels by setting tough
standards for the reformulation of
gasoline in the nation’s nine most
polluted cities. Before the end of the
year, EPA will be issuing regulations
setting specific requirements for this
reformulated fuel program. Other cities
have the option of joining the program
if they choose.

Congress also required the
introduction of hundreds of thousands
of clean-fuel cars in California
beginning in 1996, and through a
voluntary “opt-in” provision, the
California pilot program could be
extended to other states as well. This
provision, intended to stimulate
clean-fuel technology, makes real-world
sense. For as a practical matter, without
altering what goes into car and truck
engines, a number of polluted
areas—most notably Southern
California—could not possibly attain
clean air standards. As a consequence
of the new law, an array of innovative
fuels—compressed natural gas,
methanol from natural gas, ethanol
from corn, electricity, and others—will
be getting a real-world test. And very
likely, many areas in addition to
California will choose to require their
use.

The second and broader innovation
has to do with economics. The United



States now spends more than $100
billion a year on environmental
protection—more than three times as
much, in constant dollars, as we spent
in 1872. That figure will continue to
rise over the next 10 to 15 years as the
Clean Air Act gradually takes effect and
as the nationwide cleanup of hazardous
and operating waste sites proceeds.
Expenditures for environmental
protection are expected to reach about
2.7 percent of our Gross National
Product by the year 2000. It seems
clear, given these figures, that the
nation must devote a good deal more
attention than in the past to meeting
environmental commitments in
cost-effective ways.

To say this is not to use costs as a
rationale for pulling back on
environmental progress, nor is it to
imply that the nation cannot afford an

In the face of this
monumental task, EPA also
has committed itself to
making some fundamental
changes in the way we do
business.

ambitious environmental program.
After all, the clean air bill President
Bush proposed was costed somewhere
between $14 and $19 billion per year:
The Administration’s bona fides should
be indisputable. The point is simply
this: New environmental proposals
should pay careful regard to
cast-effectiveness so that expensive
new measures carry with them
commensurate benefits in terms of
reducing threats to health and the
environment.

The new Clean Air Act meets that
test. Forged in a crucible of genuine
compromise and cooperation, the
legislation evolved first within the
Administration as many diverse
interests, including those of EPA, the
Council of Economic Advisors, and the
Office of Management and Budget, were
reconciled through the White House
domestic policy process; and then on
Capitol Hill as Members of Congress
and representatives of the
Administration, industry, and
environmentalists debated its
provisions. Bearing the clear imprint of
all the individuals and groups that
participated in its shaping, the final bill

not only gives Americans the promise
of clean air but also moves the nation
into a new era of economically sound
environmental stewardship.

To achieve environmental gains
within a reasonable timeframe at the
lowest feasible cost, the new law will
take hold in incremental stages, with
most controls fully in effect by 2005.
What, specifically, are some of these
gains? Emissions that cause acid rain
(sulfur dioxide and nitrogen oxides)
will be cut to roughly half of 1980
emission levels. More than 30 million
tons of noxious air pollutants will be
removed from the air each year. Every
part of the country finally will have
means to attain healthy air on a
realistic schedule. And the risk from
toxic air emissions will be cut by
three-fourths.

Overall health risks, including risks
of cancer, respiratory disease, heart
ailments, and reproductive disorders,
will be reduced dramatically. Also
drastically reduced will be damage to
sensitive ecosystems and to buildings,
monuments, and other manmade
structures. To cite one particularly
dramatic benefit, well over half the
toxic substances that contaminate the
Great Lakes should be eliminated.

These badly needed environmental
improvements would not be possible
without a fundamental shift in our
approach to environmental policy. The
President’s proposals, on which the
new legislation is largely based, were
not only sensitive to the costs of
pollution control; they also included
provisions to supplement traditional
“command-and-control” regulations
with flexible, market-based programs
that will enlist the power of the
marketplace on behalf of the
environment,

The use of economic incentives, such
as an innovative system of tradable
emissions “allowances” for sulfur
dioxide, will enable the nation to
achieve significant improvements in air
quality at compliance costs $1 billion
lower than would otherwise be
possible. The emissions-trading
program we designed drew heavily on
concepts put forward by the
Environmental Defense Fund.

(See article on page 21.)

The statute also introduces a number

of other market-based innovations,

many of which are discussed elsewhere
in this issue of EPA Journal. These
include, for example,
performance-based standards for
hazardous pollutants; incentives or
“credits” for companies which act
quickly to reduce toxic emissions or go
beyond minimum compliance
requirements; tradable emission credits
for producers of certain kinds of
reformulated fuels, for manufacturers of
clean-fuel vehicles, and for vehicle
fleets subject to clean-fuel
requirements; and performance targets
for reformulated fuels, allowing
industry to meet these
emission-reduction targets in the most
cost-effective way possible.

With the Clean Air Act Amendments
of 1990, the United States set a
precedent for cost-effective
environmental policy that will be
followed around the world. Economic
incentives are given prominence in a
recent British White Paper on the
environment, for example, and we can
look for new policy directions in
Britain and other countries.

Moreover, advanced pollution-control
technologies developed in the United
States will help to meet worldwide
needs for environmental protection and
cleanup, especially in the newly
emerging (and heavily contaminated)
democracies of Eastern and Central
Europe. Last year, the Soviet Union
announced its intention to purchase
$1 billion in air-pollution control
equipment from the United States. The
new Clean Air Act will stimulate
further positive developments in
environmental technology.

At home, the cost-effective,
market-based approach to
environmental protection embedied in
the statute will serve as a model for
other Administration proposals—and
not just environmental proposals—in
the future. The lesson of the Clean Air
Act is clear: The nation need not give
up its aspirations for a cleaner,
healthier environment, or for other
worthwhile social goals, even at a time
of limited economic resources.

The key is to devise programs that
harmonize economic and social goals:
programs that put the marketplace to
work on behalf of the environment.
Thanks to the example of the 1990
Clean Air Act, we now know this can
be done. &
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Motor Vehicles and Fuels:

The Problem

by Michael P. Walsh

hen we analyze the failure of the

1970 Clean Air Act Amendments
to reduce pollution from automobiles to
the extent envisioned by Congress,
several factors stand out. First, the
growth in the total number of
automobile vehicle miles travelled
every year, combined with less
stringent control requirements for other
mobile sources, reduces the overall
gains achieved by the standards that
apply to the individual automobile.
Moreover, the standards as such are not
achieving the full benefit intended,
mainly because of poor vehicle
maintenance. Deterioration in fuel
quality and the stipulation in the law
that emission-control requirements
apply only for five years or 50,000
miles—roughly half the lifetime of a
car—also contribute to the problem.

Fortunately, over the past two

decades, specialists have learned a
great deal about vehicle emissions and
fuels: This knowledge provided a
framework for Congress as it
contemplated changes in the law. [ will
touch on some of the more salient
lessons.

Evaporative Emissions

Between 1970 and 1987, the volatility
of gasolines increased by more than 20
percent as manufacturers strove to
substitute other high octane-blending
components for the lead which was

(Walsh is a former Director of EPA’s
Office of Mobile Sources and currently
an independent consultant to many
governments around the world and to
such international organizations as the
World Bank, the Organization for
Economic Cooperation and
Development, and the United Nations
Environment Program.)
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being phased out. As a result, vehicle
evaporative emissions, which appeared
to be quite low when tested using
standard reference fuel under
laboratory conditions, were actually
several times the standard. Also,
according to EPA data, increased
purging to the engine caused by the
excess vapors raised exhaust emissions
of volatile organic compounds and
carbon monoxide emissions.

Evaporative emissions also exceeded
standards in cases where control
systems became disabled, either
because of tampering or defective
components. Further, it was discovered
that the heating up of the fuel tank
during vehicle operation could produce
evaporative “running losses” that could
be very significant. Finally, gasoline
spillage and the vapors escaping from
the gas tank when a car is refueled can
significantly increase volatile organic
emissions.

Thus, evaporative emissions from
actual cars on the road are substantially
greater than emissions from prototype
cars as tested in the laboratory.
Obviously, the prototype vehicles
tested in order to certify that
manufacturer models meet standards do
not experience the deterioration or the
tampering that happens to actual cars.

Nevertheless, these factors account
for only a small part of the difference
in emissions between laboratory test
results and real-world conditions.
Increased fuel volatility, a development
which occurred after EPA adopted its
regulations under the pre-1990 law, is
the primary culprit. The Agency did
propose restricting fuel volatility,
modifying the evaporative test
procedure, and mandating onboard
refueling controls. But strong industry
opposition and the lack of
Congressional support prevented EPA
from fully implementing these
proposed changes.

Full Useful Life

The 1970 Clean Air Act authorized EPA
to regulate light and heavy trucks for
their full lifetimes. However, the law
prohibited the Agency from extending
requirements for automobiles beyond
five years or 50,000 miles. In other
words, automobiles were legally
exempt from emission-control
requirements during roughly the second
half of their lifetimes. This problem
was compounded in that, as EPA
studies showed, increasingly advanced
control technology tended to deteriorate
more rapidly during the second half of
the lifetime of an automobile than
during the first.

Emission-control systems should
have been required to last for the actual
life of a vehicle or, at 8 minimum, up
to 100,000 miles. For passenger cars,
changing this requirement meant a
change in the Clean Air Act.

Inspection and
Maintenance Programs

Vehicles in actual use consistently emit
pollutants well in excess of the
standards set for them. Major reasons:
poor maintenance; deliberate tampering
with or removal of pollution controls,
especially catalytic converters; and use
of leaded gasoline in cars that require
unleaded. Inspection and Maintenance
{(IM) programs are the best way to
rectify these problems. These programs
identify cars that need remedial
maintenance or adjustment, and they
force repair of cars so identified. In
short, /M programs encourage owners
to keep their cars in good repair, force
the service industry to do the
maintenance properly, and encourage
manufacturers to make vehicles more
serviceable and durable.

Although /M programs were
previously required under the Clean
Air Act, the details of their
administration were left to the
discretion of state or local officials
provided they kept within broad policy
guidelines laid down by EPA, Years of
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The law establishes a
California Pilot Program to
encourage and demonstrate
the production of even
cleaner fuels and vehicles.

EPA is given new authority to
regulate any category of non-road
mobile engines that contribute to urban
air pollution. The Agency is directed to
control, at a minimum, locomotive
emissions and to consider emission
limits for construction and farm
equipment, lawn and garden
equipment, boats, and other machines
driven by internal combustion engines.

Gasoline vapors that escape from the
fuel tank of a car as it is refueled will
be.controlled. The vapors will be
recycled and used as fuel, instead of
contributing to pollution.

As a complement to the control of
vapor during refueling, improvements
will be made in the systems which
prevent the evaporation of gasoline
from vehicles both when they are
operating and when they are parked on
hot summer days.

The new law requires EPA to review
the procedures used to test vehicle
compliance with emission standards
and to make any revisions needed to
reflect actual driving conditions.

EPA'’s ability to enforce all existing
and new requirements on vehicle and
fuel manufacturers is strengthened
under the amendments. For example,
the Agency is now able to collect fees
from auto makers to recover the cost of
EPA compliance monitoring.

Cleaner Fuels

Compared to cleaning up the emissions
from cars, less has been done on
cleaning up the fuels they use. It is not
difficult to understand how the quality
of fuel burned in an engine affects its
emissions. The most environmentally
successful fuel-related program, to date,
has been the virtual elimination of lead
in gasoline. Another EPA program,
which took effect all across the country
in the summer of 1989, reduced the
volatility of gasoline. Reducing
volatility means that less fumes
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evaporate into the atmosphere on hot
weather days which, in turn, means
significantly reduced smog levels. The
new amendments require that
additional steps be taken by fuel
producers to improve fuel quality.

During summer months, beginning in
1992, all gasoline in the country will
evaporate less rapidly, as required by a
second step in the volatility-reduction
program.

Beginning in the winter of 1992-1993,
the amendments mandate the addition
of oxygen to all gasoline sold during
winter months in any city with carbon
monoxide problems. Adding oxygen, in
the form of alcohols or ethers, greatly
reduces carbon monoxide emissions
from all cars, new and old.

Oil refiners will be required to
reduce the amount of sulfur in diesel
fuel as of October 1, 1993.

Beginning in 1995, all gasoline sold
year-round in the nine cities with the
worst air pollution must be
reformulated to reduce smog-forming
and toxic pollutants. For example, the
amount of benzene, a component of
gasoline known to cause cancer, will be
lowered. Other cities may choose to
have this “clean” gasoline sold within
their boundaries as well.

The law establishes a California Pilot
Program to encourage and demonstrate
the production of even cleaner fuels
and vehicles. Beginning in 1996, auto
companies must sell 150,000 cars in
California that have emission levels
one-half that allowed for other new
cars. The number of cars increases to
300,000 a year in 1999; in 2001
emission levels are reduced by half
again.

As early as 1998, a percentage of new
vehicles purchased in centrally fueled
fleets in 22 polluted cities must meet
tailpipe standards that are about
one-third of those in place for general
passenger cars. This program is
intended to stimulate development of
new, low-polluting fuel/vehicle
combinations.

The View from the Driver’s Seat

Most car owners probably will not be
aware of the many vehicle and fuel
changes that auto and oil companies
make in response to the Clean Air Act.
The reductions in emissions will be
sizable, but the cost will be reasonable:
less than $200 added to the cost of a
new car after all the programs have
been phased in over the next 10 years,
an additional few cents per gallon for
gasoline in the most heavily polluted
cities.

There are a few programs drivers may
notice. About 40 metropolitan areas
will begin annual vehicle inspection
programs. {Seventy cities have them
now.) Most of them will start up in the
Northeast states, which often send air
pollution to their downwind neighbors.
Additionally, many existing inspection
programs will be improved; drivers
may notice more checks being made on
their cars in the inspection lanes.

Another program will be noticed in
those cities having the highest smog
levels. Here large employers must
increase the number of employees who
car pool or take mass transit to work.
Incentives offered by employers could
take the form of subsidizing vans for
their commuters or free parking for van
or car poolers. 0
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atmosphere into sulfuric acid, falling
into pristine lakes, and killing off
aquatic life.

Acid rain in the United States is
caused mainly by man-made pollutants.
It results primarily from the reaction of
sulfur dioxide and nitrogen oxides with
other substances in the atmosphere.
Coal-burning electric power plants are
the primary source of sulfur dioxide
and a leading source of nitrogen oxides.

Sulfur dioxide, the most important of
these two pollutants, is created when
the sulfur in coal is released during
combustion and reacts with oxygen in
the air. The amount of sulfur dioxide
created depends on the amount of
sulfur in the coal. All coal contains
some sulfur, but the amount varies
significantly depending on where the
coal is mined.

The sulfur content of western coal,
for example, is typically very
low—about 0.5 percent. Western states
produce about 40 percent of the coal
currently sold to electric utilities. The
East produces both low-sulfur and
high-sulfur coal. Low-sulfur coal from
southern Appalachia (typically about 1
percent sulfur) currently commands
about 20 percent of the national utility
market. High-sulfur coal from northern
Appalachia and the lower midwestern
states (about 2 to 3 percent sulfur)
accounts for most of the rest of the
sales to electric utilities.

Today, the United States gets more
than 55 percent of its electricity from
coal and the trend is upward. Utility
coal consumption has nearly doubled
since the mid-1970s to more than 750
million tons a year, about 85 percent of
total U.S. coal consumption. Although
acid rain emissions have actually
decreased somewhat over the last 15
years, because of the installation of
some pollution controls and greater
reliance on low-sulfur coal, emissions
were predicted to increase again for the
next decade or two in the absence of
acid-rain control requirements.
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Acid rain doesn'’t stop at political
boundaries. High-sulfur coal-burning
power plants in the Ohio River Valley
and lower Midwest contribute to
acidification of lakes as far away as
upstate New York, New England, and
Canada. Roughly half of the acid rain in
Canada results from pollution in the
United States.

In our own Adirondack
Mountains—a particularly vulnerable
area—up to 15 percent of medium and
large lakes (greater than 10 acres) are
chronically acidic due primarily to acid
rain; more than 25 percent of small
lakes (2 to 10 acres) in the Adirondacks
are likewise chronically acidic due
largely to acid rain. A smaller
percentage of lakes and streams in New
England, the upper Midwest, and the
Appalachian Mountains are chronically
acidic.

Many other lakes and streams
experience episodic acidity. When
acidic snow melts in the spring,
significant adverse effects on aquatic
life can result. Perhaps of even greater
long-term concern is the number of
lakes and streams that have little
acid-buffering capacity and are
susceptible to future acidification in the
United States. Roughly 20 percent of
lakes and streams fit this description,
according to a draft report by the
National Acid Precipitation Assessment
Program (NAPAP), a 10-year scientific
study sponsored by Congress.

Acid rain also adversely affects the
environment beyond the acidification
of lakes and streams—a critical point
often lost in the controversy over acid
rain policy. For example, acid rain has
damaged high-elevation spruce forests
in the eastern United States, and it has
also accelerated the corrosion of
buildings and monuments.

Acid rain has contributed to reduced
visibility at scenic vistas throughout
North America. Byproducts of sulfur
dioxide, acid rain’s principal precursor,
are recognized as major contributors to
regional haze in the East and parts of

the West. These byproducts, known as
sulfates, have received a great deal of
attention lately because of the impaired
visibility at a number of U.S. national
parks. At times, the sulfate pollution is
so great that people can't see the
bottom of the Grand Canyon or across
Virginia's Shenandoah Valley.

More recently, it has become
apparent that acid rain facilitates the
accumulation of mercury, a toxic metal,
in fish. Studies show correlation
between the acidity of lake water and
high mercury levels in fish, although
the bioclogical and chemical processes
underlying this relationship are not
fully understood. Elevated levels of
mercury have led many
states—particularly the upper Great
Lakes states of Minnesota, Wisconsin,
and Michigan—to advise against eating
sport fish caught in their inland lakes.
In Michigan, the public health advisory
extends to every one of roughly 10,000
inland lakes in the state.

Also, there is growing concern about
the potential health risks associated
with acid rain. Recent reports suggest,
for example, that downwind derivatives
of sulfur dioxide, known as acid
aerosols, may pose serious health
threats throughout the eastern United
States. Inhalation of acid aerosols may
lead to bronchitis in children and
decreased lung function in adults,
particularly asthmatics. Controlling
acid rain will play an important role in
reducing these risks.

Despite growing awareness of the
acid rain problem among citizens and
public officials, designing an effective
strategy to control it proved to be one
of the nation’s most intractable
environmental policy problems. The
Congressional debate bogged down for
years in a sometimes acrimonious
political stalemate.

The mid-1980s saw renewed efforts
to resolve the debate. In 1985, for
example, a bi-partisan group of state
governors concluded that the












The allowance system
provides incentives for
power plants to reduce their
emissions substantially more
than is required . . . .

allowances rather than by installing
pollution control equipment. The
allowances could alsc be sold to new
utilities or banked for future use.

EPA’s role in allowance trading will
be to receive and record allowance
transfers and also to ensure at the end
of the year that a utility’s emissions did
not exceed the number of allowances
held. When two parties agree to an
allowance transfer, their formally
designated representatives will notify
EPA in writing to make it official. EPA
will record the transaction by entering
it into an automated allowance tracking
system, but will not otherwise
plrticipate in the trading process. The
tracking system that will be developed
by the Agency over the next two years
will monitor compliance by keeping
records of allowance holdings and the
status of allowances traded. EPA will
be writing regulations for such issues as
calculating and allocating allowances,
for the mechanics of allowance
transfers, for allowance tracking, and
for the operation of reserves, sales, and
auctions.

EPA will maintain a reserve of
300,000 special allowances that will be
allocated to utilities that develop
qualifying renewable energy projects or
use conservation measures. This reserve
will be established by reducing Phase 1l
allowances by 30,000 allowances
annually over a 10-year period from
2000 to 2009. The allowances will be
granted to utilities on a first-come,
first-served basis starting in 1995 for
conservation activities initiated after
1992. In addition to this reserve, EPA
will be considering other mechanisms
for promoting the use of conservation
and renewable energy. The allowance
system itself also creates an inherent
incentive to conserve energy and
promote efficiency, since for each ton
of emissions reduced, there is one less
allowance a utility will have to
purchase or use to meet its allotted
emission level.

EPA will also maintain a reserve of
allowances for auctions and sales by
withholding 2.8 percent of the total
allowances each year for this purpose.
Auctions and sales will be open to
anyone. For the auctions, bidders will
send in sealed bids specifying the
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number of allowances they are
requesting and the price. Auction
allowances will be sold on the basis of
bid price, starting with the
highest-priced bid and continuing until
all allowances for sale have been sold.
A limited number of allowances will
also be available for sale on a
first-come, first-served basis at a fixed
price of $1,500 an allowance.

The legislation provides a strong
incentive for utilities to comply with
the law and not exceed their
allowances. Utilities that do exceed
their allowances must pay a
$2,000-per-ton excess emissions fee and
then offset the excess emissions in the
following year. Since the excess
emissions fee will substantially exceed
the expected cost of compliance
through the purchase of allowances,
EPA expects that the market will do
much of the work of ensuring
compliance with the mandated
reduction requirements.

To keep track of emissions and
trading activity, as well as to ensure
compliance with the various provisions
of the statute, each utility plant will be
required to have an operating permit
that spells out the specific program
requirements that apply to the plant.
These program requirements include
sulfur dioxide and nitrogen oxide limits
as well as emissions monitoring and
recordkeeping and reporting
procedures. The plant must also
develop a compliance plan that
specifies the company’s choice of one
or more of the compliance methods
authorized under the act.

To facilitate cost-effective allowance
trading, EPA will not require that
permits and compliance plans be
amended each time a utility engages in
trading. The Agency will instead
depend largely on allowance- and
emissions-tracking to monitor
compliance.

Recognizing the innovative nature of
the Clean Air Act Amendments, EPA
has established an equally creative
process for developing and
implementing the acid rain program.
Several months before the amendments
were signed into law, EPA asked for
public assistance in selecting
individuals to serve on an Acid Rain

Advisory Committee. The purpose of
the committee is to provide expert
advice on all issues related to the
development and implementation of
the program. EPA received over 150
nominations and selected a uniquely
qualified team of approximately 40
individuals to serve on the committee.
These individuals include
representatives from public utility
commissions, state air pollution control
agencies, the utility industry, consumer
groups, environmental groups, and the
pollution control industry. The
committee held its first meeting in
December 1990, less than one month
after the amendments were enacted.
The input from this committee, together
with feedback from all the affected
groups, will help to ensure the
development of a workable program.

The acid rain provisions of the Clean
Air Act Amendments are already being
viewed around the world as the
prototype for tackling emerging
environmental issues in a more
cost-effective manner. EPA has no
doubt that this innovative program will
fulfill its early promises. Even now,
more than four years away from
required compliance with presently
unwritten rules, utilities are embarking
on energy conservation programs and
planning to install pollution-control
equipment that can remove 95 to 98
percent of the sulfur dioxide being
emitted.

More surprisingly, high-sulfur coal
producers are discussing the possibility
of buying allowances to sell with their
coal to make it more marketable, and
manufacturers of emission-control
equipment are examining the
possibility of buying allowances to sell
to utilities that will need to cover
excess emissions while their technology
is being installed. The potential
markets for these allowances are truly
growing daily. But, in fact, this was the
idea behind the allowance system: to
harness the creativity and incentives of
the free market to achieve significant
reductions of acid-rain-causing
emissions at the lowest possible cost. D
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Stratospheric Ozone:

The Problem

by Senator John H. Chafee

Ithough ozone at ground level is a

toxic pollutant responsible for
smog and all kinds of health and
environmental problems, ozone in the
stratosphere, 6 to 30 miles over our
heads, is “good” ozone. While we are
trying to eliminate ozone down here,
we want it to stay up there.

The stratospheric ozone layer is the
Earth’s main shield against the Sun's
ultraviolet radiation. A decrease in
stratospheric ozone allows more
ultraviolet rays to reach Earth. The
experts tell us that this will cause
increased rates of skin cancer, cataracts
{the leading cause of blindness in this
country), and, potentially, suppression
of the immune system. If our immune
systems are affected, all of us will be
more susceptible to diseases of all
types. Further, damage to the ozone
layer presents a serious threat lo our
food crops by reducing crop yields. All
forms of life on land and in the sea are
at risk.

The problem is this: CFCs and
similar compounds are persistent,
extremely stable chemicals that rise up
into the atmosphere intact until they
reach the stratosphere. In the
stratosphere, the Sun’s radiation breaks
the molecule apart and frees the
chlorine component. The chlorine then
attacks and destroys ozone.

In 1974, Drs. Sherwood Rowland and
Maric Molina from the University of
California published a paper
demonstrating how CFCs destroy ozone
in the stratosphere. There were no
measurements of actual ozone loss, just
the scientific theory. However, in this
country the theory led to a ban on the
use of CFCs in most aerosols in 1978.

Recognizing the problem, industry
began to look for safe substitutes.

{ Chafee (R-Rhode Island] is the

senior Republican on the Committee on
Environment and Public Works and
was the primary author of the new
Clean Air Act provisions designed to
protect the stratospheric ozone layer.)
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Progress was being made when, in the
early 1980s, the threat of further
government regulation subsided, the
search for substitutes came to a virtual
standstill, and worldwide use of CFCs
continued to grow.

In 1985, scientists discovered a
significant loss of ozone over a portion
of the southern hemisphere the size of
North America. Measurements have
since revealed losses greater than 50
percent in the total column and greater
than 95 percent at an altitude of 9 to 12
miles. The discovery of this “hole” over
Antarctica gave renewed impetus to
international efforts to understand and
protect the ozone layer.

While we are trying to
eliminate ozone down here,
we want it to stay up there.

In September 1987, the Montreal
Protocol on Substances that Deplete the
Ozone Layer was negotiated and signed
by more than two dozen nations. The
Protocol entered into force in January
1989; 68 nations are now parties to it
(at last count).

Unfortunately, shortly after the
Protocol was signed, scientists observed
and measured losses of ozone on a
global scale, and they discovered that
destruction is not limited to remote,
uninhabited portions of Antarctica.
Losses were measured, for example,
over vast areas of this country, which
brought the problem dangerously close
to home.

These measurements of actual ozone
loss were significantly greater than
computer models had predicted, and
they raised serious questions about the
adequacy of the control measures set
forth in the original Montreal Protocol
and EPA regulations. Even the
strengthening Protocol amendments
that were adopted at the June 1990
meeting in London do not go far
enough. Four major areas warrant
further attention by national

legislatures and by the parties to the
Protocol: accelerating the CFC and
methyl chloroform phase-out schedules;
controlling and ultimately eliminating
preduction and use of
hydrochlorofluorccarbons (HCFCs);
eliminating emissions of
ozone-destroying compounds; and
implementing effective trade sanctions.
Each of these areas is covered by the
Clean Air Act Amendments of 1990.

The natural concentration of chiorine
in our atmosphere is 0.6 parts per
billion. When the “hole” over
Antarctica was discovered in 1985, we
were up to around 2.5 parts per
billion—largely due to emissions of
CFCs, methyl chloroform, and similar
chemicals. Today, we are at more than
3 parts per billion, a record high level,
and going up. Action to halt this
pattern has not come tco soon.

The United States is the largest
producer and user of ozone-depleting
chemicals in the entire world. Even
though we banned aerosol uses in 1978,
our per-capita consumption continues
to exceed that of Western Europe,
Japan, the Soviet Union, China, and
India by a substantial margin. We use
CFCs as refrigerants in home
appliances, automobile air conditioners,
and commercial heating and cooling
systems. We use them as blowing
agents in the manufacture of furniture
cushions and packaging materials. We
use methyl chloroform as a solvent for
cleaning and degreasing metals and as a
component of adhesives. We created
these chemicals; we have a
responsibility to lead the world in
eliminating them and finding safe
substitutes.

EPA has estimated that the phaseout
of CFCs and similar compounds
scheduled in the act will benefit the
entire U.S. population born before 2075
by eliminating almost 162 million cases
of skin cancer, more than 3 million
cancer deaths, and over 18 million
cases of cataracts.

Further, the Agency has estimated
that in addition to the health impacts
described above, the economic and
environmental benefits of the phaseout
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Operating Permits:

Business Concerns

by John Quarles

he new operating permit program is
destined to become one of the major

components of the Clean Air Act
regulatory framework. In a practical
sense, permits will be the engine to
pull the rest of the freight. They will
provide the mechanism through which
all other regulatory requirements are
made applicable to individual facilities,
and they will establish the operating
limitations against which plant
operators must measure compliance.

The permits, at least in theory, can
provide significant benefits to the
regulatory system. They will tend to
force a resolution of uncertainties as to
which requirements are applicable in
particular cases and clarify ambiguities
as to their precise meaning. They may
also foster a better understanding of
those requirements at the operating
level. They are also expected to
facilitate enforcement by collecting all
of the pertinent requirements in a
single document, although many critics
feel that this advantage has been
overblown as to its actual significance.

As an old enforcer myself, and
drawing from my intensive experience
in starting the federal water permit
program (the National Pollutant
Discharge Elimination system, or
NPDES) in the early 1970s, I have
reservations as to the ultimate net
benefits of the air permit program.
Moreover, [ have deep concerns as to
its prospective adverse effects.

There is an obvious need for
regulatory requirements to be precisely
defined, but most of the air regulations

{Quarles is a partner in the
Washington law firm of Morgan, Lewis
& Bockius. From 1970 through 1977 he
served as Assistant Administrator for
Enforcement and General Counsel,
then as Deputy Administrator of EPA,
and during that period was directly
responsible for implementation of the
NPDES water pollution permit
program.)
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are now effectively set forth in the State
Implementation Plans (SIPs)—a
component of the clean air framework
which the water pollution control
program never contained. I do not think
the case was ever convincingly made
that our continuing air pollution
problems result from any failure in the
requirements applicable to stationary
sources being adequately defined, or
adequately understood, or adequately
enforced. The cause of the air pollution
lies not in the administration of
established requirements but in their
substance. 1t also lies in the failure to
restructure basic systems of
transportation and in the failure to

The new air permits must
accommodate dozens or
hundreds of emission points
at each large facility.

= s

achieve effective control of sources
other than stationary industrial plants.
Thus it is doubtful that any significant
air quality dividend can be squeezed
out of better administration, as is
implicit in the ambitious new air
permit program.

Issuing air permits will be a huge
administrative challenge. It may
become an administrative nightmare.
There are dangers both to EPA and to
American industry if the program does
not run smoothly. The challenge will
be to streamline the process so that
permits can be issued promptly and so
that the permit program does not
become an embarrassment to
government or a severe handicap to
American industry.

A big problem in issuing air permits
is the huge number of emission points
at large industrial facilities. This marks
a contrast to water permits. Industrial
wastewaters at each plant are collected
internally before discharge into the
river, so they can readily be handled in

a single treatment process and can also
easily be regulated by a single permit.
The hypothetical “bubble” which air
regulators have struggled over exists
automatically with respect to water
discharges. The new air permits,
however, must accommodate dozens or
hundreds of emission points at each
large facility. They must either set
emission limitations for each emission
point or find a way to aggregate the
emission limitations under a single set
of restrictions.

The prospect of individually tailored
emission limitations strikes fear into
the heart of an economist. While the
regulatory advantages are
understandable, the danger is that
highly detailed permit restrictions may
constrict operational flexibility. Since
many businesses experience operating
cycles and changing market demands,
their success depends on rapid
adjustment to changing market
conditions. Their competition— often
international competition—may
necessitate an immediate shift to
different levels of production, different
products, or different raw materials. All
these changes can alter air emissions or
move emissions from one point in the
plant to another.

The issue is whether the permits will
obstruct operational change. If the
permits commit an industrial facility to
a pre-determined schedule of
production and selection of material,
they can put American industry into an
operational straitjacket.

This potential problem has been well
recognized by EPA. Unfortunately, it is
not easy to solve. The mandate of the
Agency to implement the new Clean
Air Act requires that permits be issued
and that they prescribe stringent and
detailed regulatory controls. It is not on
either side a question of good faith.
There is a real dilemma. Some
compromises will be needed, and even
then some adverse effects are going to
occur.
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Experience has shown that
estimates by both industry
and the government are
often on the high side.

production plants developed a process
that substituted other chemicals for
benzene and thus virtually eliminated
control costs.

On the other hand, it is also possible
for actual compliance costs to increase
beyond predictions. For example, cost
estimates of energy-intensive pollution
controls such as the incineration of
volatile organic chemicals depend on
accurately predicting future energy
prices. Rapid rises in energy prices can
turn the most thoughtful analysis into
wishful thinking.

Of course, pollution-control costs
may also be underestimated if the
magnitude of the problem being
addressed is underestimated or the
effectiveness of the control method
being applied is misappraised. The
experience of trying to estimate
measures needed to bring U.S. cities
into compliance with the national
ozone standard is a relevant example
here.

Despite cost prediction uncertainties,
innovation and the development of less
polluting technology in the face of
regulation are commonplace. Even
before the new Clean Air Act was
signed, numerous oil companies
developed and delivered to the market
new “cleaner” gasoline with lower
levels of toxic emissions, ozone
precursors, and carbon monoxide.
Automobile manufacturers are already
responding by announcing the
development of alternative-fueled truck
fleets.

Given the difficulty of predicting the
future cost of air-pollution control, it is
even more difficult to predict how
increased pollution-control

WIZARD OF ID

expenditures will affect such economic
indicators as employment, growth,
productivity, and trade. In terms of an
approximate $7 trillion economy in the
year 2005, $25 billion represents much
less than 1 percent of the size of that
economy.

Real economic growth and
productivity impacts are likely to be
small, according to the Council of
Economic Advisors. To the extent that
productivity gains are decreased
slightly, the impact is likely to be
transitional and not permanent. The
Council has said that some temporary
unemployment will result from the act
{such as with high-sulfur coal miners),
but the new law is not likely to have
significant permanent negative effects
on aggregate U.S. employment.

Moreover, expenditures on pollution
control bolster a growing U.S. industry.
The pollution-control industry is an
important part of our economy.
Expenditures on pollution-control
create domestic high-skilled jobs (some
estimates are that for every $1 billion of
air-pollution control expenditure,
between 15,000 to 20,000 jobs are
created). As an added benefit, the
reduced air-pollution levels lead to
improvements in worker health and
productivity.

As for impacts on international trade,
exact studies concerning the impact of
the new act on competitiveness have
not been completed. However, a
preliminary comparison of selected
industries among major trading partners
indicates that other countries with
strong national economies and trade
surpluses have relatively greater
degrees of air-pollution control for

BY BRANT PARKER & JOHNNY HART

some industries than will be required
in the United States under the new
Clean Air Act. For instance, sulfur
dioxide and nitrogen oxide emission
control requirements that will apply to
U.S. power plants are less stringent
than the controls already in place in
Germany. The notion that additional
environmental protection necessarily
endangers international trade is to date
unsubstantiated.

What has been substantiated are the
enormous trade opportunities for
pollution-control equipment and
expertise. The Soviet Union’s recent $1
billion order of General Motors
pollution-control equipment is just one
example.

Finally, while it is difficult to predict
the economic impact of the new Clean
Air Act, the estimated levels of
expenditures seem to reflect current
public support for clean air. In an April
1990 Roper poll, 75 percent of
Americans indicated they would be
willing to pay three times the final cost
of the new law—today. This same poll
found that the average consumer would
pay 8 cents more for cleaner,
reformulated gasoline. In a New York
Times poll in March 1990, 75 percent
of Americans said that environmental
improvements must be made regardless
of cost.

Considering public opinion and the
overwhelming support for the new law
in Congress, the economic debate over
the new Clean Air Act provisions
seems to have been brought 1o a
successful conclusion. O
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will be affected. For consumers, the
most visible evidence of this change
will be seen at the gas pump.

In Southern California, reformulated
gasoline, pioneered by ARCO, has been
on sale for more than a year. Virtually
unheard of only a short time ago,
reformulated gasoline has proven so
effective in reducing tailpipe emissions
that it has qualified under the new
Clean Air Act to compete with other
alternatives, such as methanol or
electricity.

Under both U.S. and California
regulations, reformulated gasoline—in
combination with advanced automotive

In Southern California,
reformulated gasoline,
gioneered by ARCO, has

een on sale for more than
a year.

technology—will provide an option for
meeting low-emission standards in the
years ahead.

That’s good news for drivers and for
air quality, because reformulated
gasoline offers the only immediate
means of reducing automotive
_emissions: It is priced competitively
with conventional blends; it is readily
available through existing facilities; and
it can be used in existing vehicles
without costly engine retooling. No
other fuel can meet these criteria.

As the largest gasoline marketer in
Southern California, ARCO chose to
take the lead in clean fuels
development. A new computer model
of the area’s atmospheric mix,
developed by the California Institute of
Technology and used by local air
quality regulators, enabled ARCOQ's
chemists to determine precisely which
gasoline formula would produce the
maximum reduction of air-polluting
emissions.

Because older vehicles—cars
manufactured before 1975—are
responsible for most vehicular
pollution, the company decided to
produce its first reformulated gasoline
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specifically for these cars. ARCO tested
its EC-1 gasoline at two independent
testing facilities and shared the results
with both the South Coast Air Quality
Management District (SCAQMD) and
the California Air Resources Board
(CARB). The results were impressive.
EC-1, which replaced ARCO's old
leaded regular gascline in September
1989, reduced emissions from older
vehicles by at least 20 percent. A year
later, ARCO EC-Premium, a high-octane
fuel designed to burn cleaner in high
performance cars, came on the market.
Using these emission-control gasolines,
ARCO customers have reduced
emissions in the Los Angeles basin by
more than 100 million pounds. Other
companies soon followed ARCO's lead,
entering their own brands into the
reformulated gasoline market.

ARCO received numerous
commendations from state and local
government bodies, environmental
organizations, and industry for
developing reformulated gasoline.
However, the most important
testimonial came from the new
gasoline’s performance: It worked. In
1990, a combination of weather
conditions and cleaner fuels produced
southern California’s cleanest air in 40
years.

The success of reformulated gasolines
in southern California has
demonstrated that significant
improvements in air quality are not
dependent on the development of
entirely new fuels. However, gasoline
cannot be reformulated to meet the
tough standards of the new law without
making major changes in refining
processes and in refineries. Refining
crude oil into gasoline is a complex
process that sorts out and rearranges
hydrocarbon molecules. EC-1 and
EC-Premium are marketed only in
southern California and were produced
with minor refining changes. But
reformulating all the gasoline that
ARCO produces—that is, radically
changing its chemical structure for the
total market—will require major
changes. ARCO estimates that the
necessary retooling and processing
plant additions to its two West Coast

refineries will entail costs of $3 billion
over the next four or five years.

Can gasoline be improved encugh to
meet the ultimate Clean Air Act
standards, the ones that go into effect
in the year 20007 We believe so, but
not with our current reformulated fuels.

Last year, three major U.S.
automakers and 14 petroleum
companies joined forces in a
research-and-testing program to assess
the air-quality benefits of combining
improved vehicles with cleaner fuels.
The program will continue through
1993.

In 1990, a combination of
weather conditions and
cleaner fuels produced
Southern California’s
cleanest air in 40 years.

Tests now underway lead us to
believe that we can make gasoline
meeting the legislative requirements for
an additional cost to the motorist of
about 15 cents a gallon (ARCO
estimate). This is far less than the cost
of alternatives such as M85, a mixture
of 15 percent unleaded gasoline and 85
percent methanol.

The tests should be completed by late
spring. The data from them, combined
with the information we are getting
from the auto/oil task force, should
provide conclusive evidence as to what
it takes to make gasoline that will burn
as cleanly as alternatives and at a
much reduced cost.

What about alternative fuels? Where
do they fit into the picture? In our
view, they cannot replace gasoline until
at least mid-21st century, but they will
be useful as “niche” or special-purpose
fuels in the meantime. All are less
powerful, requiring twice as much fuel
to achieve the same mileage. All
require new distribution and refueling
facilities.

Propane, compressed natural gas, and
methanol already power many fleet and
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the new act—from the urban-smog title
to operating permit requirements to air
toxics to acid rain—as they advise
corporations, municipalities, and others
on how to comply.

There are also opportunities in some
tightly focused business niches.
Consider, for example, the acid-rain
title of the new law. Among other
things, this title allows relatively clean
utilities to sell emis;ign “credits” to
dirtier plants. Although the
Administration has maintained that the
emissgions-trading provisions will work
“as easily as a checking account,” a
couple of companies are trying out
profit opportunities here by acting as
middlemen between the buyers and the
sellers.

The acid-rain section also mandates
continuous emissions monitoring at
coal-fired utilities by 1993, and other
titles of the law also beef up monitoring
requirements. Consequently, those
firms that manufacture
emission-measurement instruments are
licking their chops. For some of these
companies, business has merely
plodded along; now, they're gearing up
for what could be a doubling of
demand.

Notwithstanding these and other
opportunities, the largest share of Clean
Air Act dollars will probably go to
makers of big-ticket equipment. Most of
the $7 billion annually expected to be
spent complying with the air toxics
title and the $4 billion or more to be
spent under the acid rain provisions are
likely to funnel into such items as flue
gas desulfurization units (popularly
known as stack scrubbers) and other
costly control devices. Sales for these
products can be expected to pick up
gradually in the next several years, and
they will probably surge in the middle
of the decade as the deadlines imposed
by these two sections of the legislation
draw uncomfortably close.

It's important to note, though, that
while the law will pump up revenues
in the clean-air sector, profits may be
harder to come by. The air-pollution
control industry is already a highly
fragmented one, and competition, even
for a huge new pool of business, will
likely be fierce. In fact, in the wake of
the Clean Air Act Amendments, the
siren song of fat revenues may well lure
many new players to a complex and
treacherous market. The result could be
slim profit margins all around, at least
until the industry sorts itself out.

The profitability of traditional
pollution-abatement equipment
companies will hinge on how many
potential clients choose alternative
methods to pare emissions. To achieve
acid-rain reductions, many coal-fired
utilities {particularly those located
relatively near mining areas) will no
doubt simply start burning low-sulfur
coal. That will divert money that might
otherwise have gone toward stack
scrubbers into the coffers of miners of
low-sulfur coal—and of the railroads
that transport it. Still other utilities are
taking a hard look at so-called
clean-coal technologies—a fledgling

Recall, however, that it was
the 1970 Clean Air Act that
spawned the catalytic
converter that is now
standard equipment on
American automobiles.

industry that could allow power plants
to burn sulfur-saturated coal but still
comply with the new act at a cost
lower than the $75 million that a single
500-megawatt facility might pay to
install a scrubber.

Many clean-coal technologies—and
other technical wizardry envisioned by
the new clean air law—have yet to be
developed: Whether they can be
supplied in time is an open question.
The oil industry, for example, has
repeatedly grumbled that it “simply
can’'t” produce the reformulated
gasoline required under the law’s
mobile-sources title by the 1992
deadline. Obviously, the availability of
technology is a very real concern.

Recall, however, that it was the 1970
Clean Air Act that spawned the
catalytic converter that is now standard
equipment on American automobiles.
Many companies are already hard at
work on the next generation of
technology. For instance, one major
chemical company reportedly has
earmarked 10 percent of its annual R&D
budget to Clean Air Act work.
Developing new technologies won't be
easy, of course, but the potential for
profit has greased the wheels of
ingenuity many times before.

Along the same lines, one possible
plus of the Clean Air Act has been
hardly noticed in the hand-wringing
over its costs. Particularly in light of
the air-toxics provisions, which
eventually will regulate 189 separate
hazardous substances, many industrial
companies will likely take a hard look
at changing their front-end production
methods in order to lower their

emissions levels and, thus, the costs of
their back-end pollution control.
Obviously, this will mean a nice jump
in business for selected engineering and
design firms with the expertise to help
the regulated community in that effort.

But it could mean much more than
that. Last December, a Wall Street
Journal article reported that a major
industrial concern had saved an
estimated $41 million in the past three
years as a result of manufacturing
changes intended to cut pollution. In
the same article, Joel Hirschhorn,
formerly of the Congressional Office of
Technology Assessment, observed that
American companies produce five
times the waste per dollar of goods sold
as Japanese firms. If the Clean Air Act
spurs a lot of companies to
fundamentally rethink the way they
produce things, the resulting changes
could ultimately make us a better
match for some of our overseas rivals.

All of this is not to suggest, of course,
that American industry will welcome
the changes wrought by the Clean Air
Act Amendments. The new law swings
a heavy hammer, and many companies
will suffer. This is particularly true for
small business, which will bear the
onus not only of direct regulation, but
also of higher costs for cars, fuel,
power, and a host of raw materials.
Larger companies will experience the
same costs multiplied tenfold, and
although they may be better able to
cope with the financial burdens, they're
not about to applaud them.

Yet for the nation’s commerce as a
whole, there’s some reason to believe
that the new law's ultimate impact may
be less harrowing than the raw
numbers would indicate. Even as
environmental spending is forced
upward, a range of companies will
benefit, some entirely new business
segments may be created, and
American manufacturing firms will
have yet another incentive for more
efficient, productive operation. it’s
worth remembering, too, that we've all
seen worse. American industry has
prevailed through two world wars,
dozens of financial panics, and the
Great Depression. When future business
historians sit down at their writing
desks, the Clean Air Act Amendments
of 1990 may seem a relatively small
event—just another way station an the
road to bluer skies and, in the best
financial sense, greener pastures. O
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by additional control of any remaining
unacceptable risks; and comprehensive
revisions to the government’s
enforcement authorities under the
Clean Air Act. Although these
proposals raised many questions and
triggered some controversy, they
re-established the Agency as an
important and respected participant in
the Congressional debate. Agency staff
were frequently called upon to provide
technical expertise at legislative
mark-ups and to brief members of
Congress as they attempted to craft
legislation.

But the 100th Congress failed to
enact Clean Air Act legislation: The
pro‘Plems were too contentious and the
positions too rigid to resolve without
strong presidential leadership.
Fortunately, by the time the 101st
Congress began, the new president,
George Bush, had voiced strong support
for new legislation, and had also
appointed Bill Reilly and Bill
Rosenberg to EPA and instructed them
to make it happen. Their leadership,
along with the efforts of key White
House officials, resulted in the
development of a presidential proposal
by early summer of 1989.

The intensive involvement of EPA
staff in those efforts was
unprecedented. Career staff
accompanied Administrator Reilly and
Assistant Administrator Rosenberg to
virtually all of the White House
planning and strategy seminars (well
over a hundred in the course of the two
years). Never before in the history of
EPA did career staff work so closely
with senior White House officials such
as the Counsel to the President, his
chief domestic policy advisor, and
members of the Council of Economic
Advisors—primarily because no
environmental initiative has ever before
been such a key component of any
president’s agenda.

As is typical in such situations, many
of the breakthroughs in crafting the
policy occurred in smaller, less formal
sessions—often around Bob Grady's
table at the Old Executive Office
Building. {(Bob Grady is the Associate
Director for Environment and Natural
Resources at the Office of Management
and Budget.) Unfortunately, we soon
learned that the best time to work with
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Bob was late at night when he seemed
to get his “second wind.” We spent
many a midnight in his office over
Chinese food or pizza, working through
problems of policy drafting and
consensus building.

Thanks to fax machines and an EPA
headquarters/regional personnel
rotation program, it was not just the
Agency’s Washington staff who directly
contributed to the new Clean Air Act.
Key staff around the country were able
to provide their expertise in an
extremely short turnaround (much to
the chagrin of their families). That extra

Intensive EPA involvement
began two years earlier, in
1987, at the start of the
previous Congress.

help enabled us to write the legislative
language at the same time we were
completing the policy-development
process at the White House and
working with the Congress and outside
groups. The Agency’s ability to provide
expertise simultaneously in these
different arenas meant that EPA’s
concerns were largely reflected in
almost all the key documents produced
during the legislative process.

Some specific examples of the
Agency staff’'s efforts are instructive:

¢ The acid rain program: Working with
the Environmental Defense Fund (EDF),
EPA staff crafted the market-based acid
rain trading program, building on

concepts developed by EDF and others.

® The Senate compromise: Working
with key senators and Administration
officials during a month of marathon
sessions in Senator Mitchell’s
conference room, EPA staff helped to
produce a bipartisan compromise. The
effort was a success, thanks largely to
the patience and skill of chief White
House domestic policy advisor Roger
Porter and Senator Mitchell. EPA staff

provided the data and insights
necessary for key compromises on the
allocation of acid rain allowances, the
conditions under which to trigger
tighter automobile tailpipe
requirements, and a program to address
any remaining risks after the
application of air toxic controls.

¢ The permitting program: This
program, essential for ensuring effective
compliance, is largely the product of
the previous and current Associate
General Counsels for Air, both of whom
recognized the need to provide a means
to implement more explicit compliance
requirements without overburdening
the state planning process. Of particular
note are the central provisions on
program flexibility, as well as those
which address sinall business concerns,
both of which were adopted at EPA's
recommendation over more rigid
procedures.

All in all, it was the experience of a
lifetime—and to many it seemed like a
lifetime! The work-load was staggering:
Staffers from many offices worked 60-
to 80-hour work weeks for long periods
of time, not only in the Air Office in
Washington, but also in the General
Counsel’s office and the Office of Air
Quality Planning and Standards in
Durham, North Carolina. And all who
were part of the process agree: The
results are remarkable. The legislation
passed by cverwhelming majorities
(89-11 Senate, 401 to 25 House) and
was enthusiastically signed into law by
President Bush in a White House
ceremony attended by many from EPA.

As we move into the implementation
stage, the new law has the full support
of the President and the entire
Administration. Perhaps the most
compelling example of that support is
that in an era of fiscal austerity, EPA’s
air program budget for the first two
years of implementation has been
increased by 76 percent. This increase
is concrete evidence of the President’s
commitment to seeing his new law
implemented effectively and of his
confidence that EPA will implement
the law with the same energy and
effectiveness that went into writing
it. O
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“acid rain,” cancer from air toxics and
s0 on outstrips the reality of the health
and environmental benefits to be
gained from the legislation. This may
prove harmful to the goal of continuing
environmental improvement if the
public were to receive more balanced
presentations in the media on
environmental issues; there may be a
price to pay in the future in terms of
lost credibility for playing “too
wantonly” with environmental
passions. But that appears a remote
possibility, at least at this time.

The more immediate cautionary note
concerns the burdens and challenges
that will face EPA over the next 10
years and that will determine the
success of this legislation.

Whatever one’s ideological
perspective on command-and-control
regulations, the new Clean Air Act
should press the outer limits of
anyone's confidence in that approach.
There is more to be commanded
and-controlled under this
legislation than has ever been
attempted before. The legislation is an
odd mixture of marketplace
philosophies with standard
command-and-control approaches. The
acid rain provisions are notable in their
reliance on the marketplace and on the
new allowance-trading system (this is
also the one area where the act’s goals,
a 10-million ton reduction, will be
achieved and can be verified).

But while the allowance system may
have received the lion’s share of
attention, the remainder of the
legislation is heavily oriented to a

command-and-contro] approach. This is.

true in the nonattainment area where,
for example, EPA is mandated to
develop guidance documents for new
control techniques. It is even more so
in the air toxics area, where the Agency
is faced with the overwhelming task
over the next 10 years of developing
contro} standards for nearly every form
of industrial activity.

There is more to be
commanded and controlled
under this legislation than
has ever beén attempted
before.

The availability of an adequate
knowledge base, adequate personnel,
and adequate resources to tackle these
tasks is doubtful. And even if that base
could spring into existence within the
statutory time frames, the
interrelationship of the various
provisions of the act requires a level of
planning and a field of vision that are
elusive even under the best of
circumstances. For example, controls of
volatile organic compounds for ozone
purposes will be linked with air toxics
controls; air toxic controls will be
linked to product reformulations;
product reformulations will be linked
to operating permit revisions; permit
revisions to State Implementation
Plans, and so on.

The issue is not whether EPA can
manage this process. It cannot. The
tighter the grip the Agency attempts,
the more the hoped-for result will slip
away.

The Agency is faced with a
particularly difficult institutional
challenge. On the one hand, the usual
round of criticism of the Agency can be
expected as the broad goals of the act
fall short of accomplishment. This has
been the history not only of the Clean
Air Act but of most other
environmental statutes. EPA bears the
public criticism of missing targets that
were designed to be unattainable.

On the other hand, the Agency’s
typical reaction to this situation, which
is to gather more control for itself, will
not work. The reaction is logical. There
is a natural desire for any institution
that knows it will be blamed for failure
to attempt to gain control over what it
is being held accountable for. But the
breadth and complexity of this
legislation do not permit typical
solutions. The typical solutions are
likely to be counterproductive. If EPA
must approve each new development in
control strategies or if those strategies
are imposed by the federal government
according to the federal government'’s
time schedule and not through the logic
of facility and product improvement,

the underlying technological goals of
the legislation will not be achieved.

As with a physician, the Agency’s
first obligation in implementing the act
is to do no harm. In trying to make
good on an impossibly large promise,
the Agency may sacrifice the realization
of a series of smaller promises.
Environmental performance is now a
significant international competitive
issue. Lower emissions provide a
competitive advantage, and
technological advancement and
environmental performance are linked.
This has many long-term consequences,
the most immediate of which is that
there may be a greater commonality of
interest among EPA, the environmental
community, and industry than has ever
existed before.

A second consequence, however, is
that EPA, with the vast and unwieldy
mandate that it has been given, may
create a regulatory structure that
imposes unacceptably high transaction
costs. Delay and regulatory confusion
may prove the greatest barriers to
progress. The criticism of
command-and-control regulation has
been, historically, that it is
economically inefficient. Now the more
pressing criticisin may be that it is
environmentally inefficient.

To its credit, the early signals from
EPA are that it recognizes these dangers
and that it will implement the act
through a greater reliance on consensus
rulemaking and flexible principles than
has ever been the case. The temptations
to veer from this path will be powerful:
the Agency’s own self-interest in
exercising control, the interest of states
in shielding themselves from difficult
decisions by pointing to federal
mandates, and the pressure from some
industries to use environmental goals
as a tool for market allocation. But the
test of whether the legislation will be
successful rests in large part on the
Agency's resisting those temptations. D
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