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vhy it appears no other thing to me than a
foul and pestilent congregation of vapours.

Hamlet, Act II, Scene 2

As this dismal Shakespearean view attests, medieval methods of
producing heat and energy generated considerable air pollution. Coal and
soot-ladened walls in excavations from the middle ages provide evidence of
the smokey, squalid human envirorment of days past. the thirteemnth
century arward efforts were made to ban the burning in central
London, ard to control its use elsewhere, but air urban life
remained synonymous.

By the modern industrial era, studies of air pollution in Donora,
Pernsylvania, in November, 1948, and ILondon in December, 1952, confirmed
Shakespeare’s suspicion that bad air injured and even killed pecple. Acute
peaks of exposure to damestic coal burning and industrial pollution in these
areas with long established high levels of exposure, caused excess deaths in
persons with pre-existing chronic diseases. Atmospheric imversions,
analogous to putting a lid on the pot of all air pollution, prevented
pollutants from dispersing and produced enhanced and prolonged exposure to
the gemisch for days at a time.

With the intent of reducing the burden of air pollution, along with
modern industrialization citizens of democratic societies sought laws to
ensure their right to a clean enviroment. As early as 1955, the U.S.
Congress passed legislation to provide greater research and development of the
science of air pollution. The Public Health Service administered the early
clean air programs, which essentially sought to supply missing scientific
information about the health effects and extent of air pollution in the U.S.
This early legislation embodied the notion that science would, ipso facto,
lead the way to cleaner air-——or as one corporate motto then held, "better

living through chemistry.”

Contimiing work begun elsewhere, this paper discusses the genesis of
the notion that better and more science would provide the basis for

%za
g

paper i
nlatiaiﬁ.pof:cim the law and econcmics produces for policy makers. It
reviews the scientific bases for past air pollution legislation and discusses
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the recent emergence of erviromentalism with an industrial face, evident in a
nmber of the proposed amendments to the Clean Air Act that adiress todc air

Science and the History of U.S. Air legislation

Frustrated by continued and dramatic evidence of air pollution in
California and elsewhere, the Clean Air Act of 1970 proposed the first of
the modern, comprehensive regulatory laws. A broad-based requlatory
statute, the CAA of 1970 stipulated deadlines and standards for pollutants
andscumns, forcing autamobiles and power plants to develop appropriate
technological controls. Despite protests that such controls would
bankrupt or severely damage the American econamy, within six years catalytic
converters on cars, electrostatic scrubbers on power plants, and other
appropriate control technologies had been widely introduced into U.S.

A veritable shotqun wedding of science, econcmics and the law ensued, in
the early development of basic science forcing Federal envirommental laws in
the United States. Moreover, within the U.S. Congress, camittees that
developed legislation held two decidedly different perspectives on the
rationales for envirommental law. Thus, the U.S. Senate Committee on
Enviromment and Public Works, which produced the Clean Air Act, the Resource
Conservation and Recovery Act and Superfund, tended to focus principally on
health-based matters. In contrast, the Comittee on Cammerce undertook its
deliberations on the Toxic Substances Control Act, the Safe Drinking Water Act
and Ocean Dumping legislation with an industrial perspective. While both
camittees produced laws that involve same balancing of economic analyses and
health risk assessments, the tilt of each provides a different legacy to those
laws of which it is the primary author.

As a health-based statute, the CAA established a program to deal with
“criteria" pollutants, also called conventional pollutants, which were defined
as those pollutants "the presence of which in the ambient air results from
mmerous or diverse mobile or stationary sources." Criteria pollutants
included sulfur dioxide, oxides of nitrogen, particulate matter, carbon
monoxide and photochemical oxidants. Together these pollutants account for
close to 98 percent of all air pollution.

In fact, these criteria pollutants can also be toxic to humans and the
enviroment. Their association with the cambustion of fossil fuels for
energy and transportation lend them an air of universality—hence the temm
caventional pollutants has arisen.

The 1970 amendments explicitly required the regulation of ancther
class of air pollutants. These were called "hazardous air pollutants,* and
are also known as toxic air pollutants. A hazardous air pollutant is cne
which (1) is not a criteria pollutant hut which (2) "causes, or contrilutes
to, air pollution which may reascnably be anticipated to result in an
increase in mortality or an increase in serious irreversible, or
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incapacitating reversible, illness."

Unlike criteria pollutants, which are emitted from "mmercus and
diverse sources”, the mmber of hazardous air pollutants were expected to be
quite small. mmmmtmm%m but limited
inapplicatim,tiﬁsprwinimmamtadmha*'lthclurthatﬂn
above definition of hazardous air pollutants will encompass a limited mmber
of pollutants. Asbestos, cadmium, mercury, and beryllium have been
identified as pollution agents which could be mibject to emission
prohibitions or standards,” said the Committee report accampanying the
original version of section 112.

Further, the CAA of 1970 stipulated that the Administrator of EPA
publish a list of hazardous air pollutants, on which standards would be
issued and finalize such standards after public hearings. Emission levels
must provide an "ample margin of safety" to assure protection of public
health, without mention of sensitive populations. New sources may be
mﬁyuwmmm Waivers may be granted for
existing sources, only where such waiver is necessary for installation of
control equipment, and the health of persans is protected from imminent
danger by other means.

In writing a relatively restrictive definition of hazardous agents, the
Camnittee recognized that a total prohibition on emissions is a step that
ocught to be taken only where a danger to health, as defined, exists. "air
pollutants whose presence chronically or intermittently, in trace
concentrations in the ambient air, either alone or in cambination with other
agents, causes or will cause, or contribute to, an increase in mortality, or
an increase in serious irreversible or incapacitating reversible damage to
health."

"Predictions of technological impossibility or infeasibility are not
sufficient as reasons to avoid tough standards and deadlines and thus to
campramnise the public health.”

Regarding the conventional pollutants, by the begimning of this
decade real successes have been achieved under the succession of CAA
modifications. Federal and state standards required technological changes
of mobile and stationary sources of these pollutants and increased energy
efficiency. Early provisions effectively forced technology to develcp means
to reduce emissions of these cawentional pollutants. In the name of
protecting public health and the enviroment, industry generated catalytic
converters for autamobiles, scrubbers and electrustatic precipitators for
utilities and other stationary sources, and other control technologies.

BEvolution of Toxics Regulation

Once efforts to control large sources of canventional air pollutants
were well underwvay, renswed public attention focused on the potential
adverse consequences of small amounts of toxic or hazardous substances in
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substance" should be used, rather than the term "chemical.” The point was
made by some that all chemicals in some doses can be toaxic, including water
and salt. As Paracelsus cbserved several cemturies ago: "all substances

are poisons. . . The right dose differentiates a poison and a remedy."

of uncontrolled exposures, industrial accidents, such as chemical
explosion in Seveso, Italy, and consequent popular concerns that such
materials represented an insufficiently controlled aspect of modern life.

Ironically, these early toxic substances laws became primarily
information gathering and retrieval acts, reflecting the poor state of

show the way to improved regulation. At the time that TSCA was passed,
msastimtadthatabwtl,mommmdwlqisuminﬂnmitad
States, and most of these were in industry. Moreover, the law could be

s‘tarﬂardizatim—-amtustlwyam:tlyrmin rorthmrm,m a

The case for administrative discretion in implementing toxics control
laws became self-evident, as the laws embraced basic-science forcing
concepts in order to predict and ultimately prevent adverse impacts on
public health and the enviroment. Thus, in developing standards, taking
enforcement actions, or requiring additional test data, the EPA
administrator necessarily relied on interpretations of experimental
evidence, inferences fram models, and occasionally on direct evidence of
effects on public health and the enviroment. The dearth of data an the
public health and envirommental consequences of toxic pollutants was
construed by congress as a justification for the strong preventive thrust of
these statutes.
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information existed on most chemicals, noting that fewer than 20 percent of
mwmmluwmmmmot
had been adequately tested as to their toxicity. Fewer than
had been tested for acute effects, and fewer than ten percent had
tested for chronic effects, such as cancer and birth defects.

-3

Econamic Analyses of Taxic Air Pollutants

Inthecuntaxtotnxhp:blicdabatemairponutimmtml,mic
analyses presented by industry often served the role of a captured spy
"tortumhmlm;m#xa:ﬂhewﬂluy,ﬂutwurymwmttohnr' thile
econcmic factors merit careful review in the development of any regulatory
regime to reduce air pollution, a cynical response often greets such analyses
today, because same industries consistently overstated econamic impacts and
understated envirommental consequences of proposed regulations. For instance,
industries arqued that efforts to de-lead gasoline and reduce the use of
chlorofluorocarbons would bankrupt or severely hamper U.S. industry. In
contrast, the regulatory impact assessments conducted o. these proposed
regqulations indicated that their benefits greatly exceeded their costs.

In the matter of removing lead from gasoline, the vice chairman of the
Ethyl Corporation assailed such proposals as uneconamic and unnecessary.
Testifying before the Senate Comnittee on Environment and Public Works, on
June 22, 1984, lLawrence E. Blanchard, Jr.,aidﬁnt'mﬂn@laadhas
hemusedingasolimfnrwymm,mtalhglemhumbum
discovered to have any harmful effects from lead from autamobiles in the
general atmosphere. ™ Blanchard warned the Senators that "we have contended
since the begiming of this debate in 1970 that removing lead from gasoline
would increase its cost to the public by 5 to 10 cents per gallon."

'nnseamrtiasmp:wuimjmtthispastwr In September,
1989, ARCO products Company of Anaheim, one of America’s largest oil
conpanies, began sales of an "environmentally engineered gasoline" tradenamed
ARCD EC-1. This gasoline contains no lead, less benzene, and hash an octane
rating better than leaded gasoline. It sold in the ILos Angeles area for about
5 cents a gallon less than leaded gasoline.

Efforts to control chlorofluorocarbons have had a similar history. On
July 23, 1981, the Alliance for a Responsible Chlaroflucrocarbon Policy, an
industry coalition of 500 users and producers of CFCs, told a Subcammittee of
the U.S. Senate that regulation of CFCs would have “an encrmous adverse impact
on our econamy, which there would be no reason to endure.” The industry
coalition insisted that there would be "risk in waiting” because ozone trend
analysis was such a sensitive scientific technique that it could detect a
change as small as 1.3 percent per decade. ¥Evidence shows that the czone
content of the stratosphere has probably increased over the decade of the

1970s." (emphasis in original)
Regulating the chemicals beyond the aerosol ban which had at the time
5



added, noting that "mocre than ,000 jobs are directly on CFC use.
There would be energy conseguences as well, warnad the All , emphasizing
that "a camplete ban on CFCs might result within 10 years in an anmual

gcllutmtsg:uﬂyum:bmgimlmuntgﬂddﬂnmm

Further, the distinction between two types of pollutants—one small

Recent advances have established that criteria pollutants can cause
Other data have established that the number and concentration of pollutants

Reauthorization Act, shows that 2.7 billion pounds of toxic chemicals are

emitted anmually, mc:hﬂ.imzsotuucmﬂsuittndinqnnutinsﬂmt
pose risks to human health, and 205 industrial facilities in 37 states that
mmii:tﬁwithmdmmmmwixﬂivmmtmy

exceed 1 1000.

Nearly 75 percent of the total pounds of toxdc pollutant are wvolatile

arganic compounds (VOCs) , which are principally emitted from cars and small
sources, such as gasoline stations and dry cleaners. VOCs pose a double~-

edged hazard, being toxic at the level or troposphere, where they are
naurctoxic and carcinogenic to humans and form precursors for ozone, and
providing gases in the ,mgsnﬂ:ylndﬁoridemm

electroplating
emit a majority of the carcinogens.



This accumilated knowledge is forcing policy-makers to acknowledge that
the caxrent law inadequately regulates air pollutants—especially hazardous
pollutant:thid:anmwﬂmtimrinhlyufmminmmu
"toxic" pollutants. Moreover, there are basic inequities in exposure to these
pellutants, as same citizens may be exposed to high levels.

Same chronic health effects of toxic air pollutants

Breathing fulfills the vital function of exchanging the gases of oxygen
and carbon dioxide. In the course of a year, an adult breathes
appraximately 7 million liters of air, including essential cxygen and
whatever else is in the air. Normal respiratory function is itself highly
variable, depending on age, genetics, other diseases, and other factors.
Subtle difference in pulmonary function do ocar and chronic pulmonary
problems afflict ane of every five persons.

Begimning in the 1960s researchers directed their studies to chronic
problems of air pollution for public health, exparding their concerns from
the gross effects of peak exposures to those more subtle and chronic health
problems linked with long-term low dose exposures. Indeed, recent studies
show that elevations of so-called conventional air pollutants, such as
particulate matter, are directly linked with increased rates of hospital
admissions for asthma and other respiratory illness, and with premature deaths
in those with pre-existing cardio-respiratory diseases,-—a
finding that was first noted in London in the early 1950s.

Ambient air pollution can either cause or exacerbate a mumber of
chronic diseases in humans, including chronic bronchitis, asthma, or other
pulmonary problems, cardiovascular illness, neurclogical disorders, such as
those linked with heavy metal pollutants, and respiratory infections. Table 1
shows the estimated extent of respiratory morbidity and mortality linked
with air pollution in the U.S., according to the National Cemter for Health
Statistics. While pulmonary problems are most abviously linked with air
pollution, as the portal of entry to the body, the lungs also provide a
route of exposure throughout. Thus, inhaled pollutants can eguilibrate in
the lungs, enter the blood stream, and cross the blood brain barrier, and
affect other argan systems throughout the body.

Throughout the industrial world, urban areas have higher rates of
cancer than rural areas-—a finding that may reflect differences in air
pollution, mutrition, access to health care, and a variety of cother factors.
In the U.S. an estimated ten million persons suffer fram chronic cbstructive
pulmonary disease, placing them at risk from the added burden of polluted air.
Response of any individual to pollutants, depends on a variety of factors,



separately. A mumber of studies with a variety of animals exposed to common
pulmonary function in dogs, mice, rats, and guinea pigs.

to side-stream cigarette smoke, pesticides and volatile cleaning compounds,
such as solvents, typically provide far greater average exposures, than do
those in the mbi , outdoor erwiromment. Thus, in the Kanawah Valley of
West Virginia--where several major chemical production facilities are located-
-average indoor exposures to benzene are determined more by exposure to
cigarette smoke or other indoor pollutants, than to ocutdoor sources of this
industrial toxicant.

THE CHALLENGE OF CLEAN AIR ACT REVISIONS

If the early CAA legislation suffered from the lack of technical

information about the nature and extent of air pollution, no such

occurs today. Under Section 313 of the Superfund Amendments and
Reauthorization Act all sources releasing more than threshold quantities of
toxic chemicals to the air reported to EPA that in 1987, they released more
than 2 billion pounds. Of special concern to the public and Congress, are
reports that in the U.S. since 1980, 17 accidents ocarred with potential for
health impacts worse than those that accompanied the tragedy of Ehopal. While
the long-term chronic effects of exposures to airborme toxics may well be
subtle, the devastating consequences of rare disasters are blatant and long

Section 112 of the axrent CAA requires that concentrations of hazardous
air pollutants be reduced to the level at which they protect luman health with
an ample margin of safety. This concept of "ample margin of safety" admits
of no econcmic consideration whatscever. Toxicologists, epidemiologists, and
other public health scientists concur that for airborme carcinogens for which
no exposure is without same risk, the only safe level of exposure is zero.
Industries and some regulators assert that it is impossible to achieve a level
of zero. Therefore, the regulatory process stalls at the very outset, because
mmmnmwmtawmmmmmlm
impossible to implement.

A draft briefing analysis of the hazardous air pollutant provisions of
the Clean Air Act prepared by the Domestic Policy Council began an analysis of



the cxrrent law with the following statement: "The DPC is in agreement that
the cxrent law is unwieldy, fraught with contradictions, and
provides such little regulatory discretion that it is impossible
to administer.” The analysis concluded with the

statement: "In summary, the DPC believe that the zero tolerance
level mandated under caxrent law is suboptimal and if contimnued
would be extremely costly, politically difficult and would
threaten the shutdown of many plants in several industries fram
court mandates." (Draft, "Air Pollution Control", Domestic Folicy
Council, Washington, D.C. [May 3, 1989]). Therefore, the
regulatory process stalls at the very outset, because regulators
are uwilling to target a pollutant for comtrols which will be
impossible to implement.®



| ——

ambient ernviroment has led same to argue that such outdoor pollution does not
merit tremendous regulatory attention. Others argue that it is feasible to
control ambient toxic air pollutants, and there are a host of ernvirormental
benefits as well, including the reduction of catastrophic risks. In addition,

Influenced by the evolving scientific findings of the field and by the
failure to implement previous laws effectively regarding toxic air pollutants,
a mmber of proposals have been advanced. Given the fluid state of the
legislation at the time of the winter recess of 1989, it is not worthwhile
subjecting these to detailed review. Whatever legislation ultimately passes
this Congress will contime to embody science forcing principles, and provide
general guidance to the regulatory agencies.

The central distinctions that appear likely to be introduced into new air
toxics legislation will imvolve: a specified timetable for setting control
technologies to reduce listed toxic emissions from major sources and from
special, smaller area sources, such as dry cleaners, degreasing and solvent
cleaning operations, gasoline stations, and pesticide applications; special
attmtimmtlncamstrqhicpnturtnlofwmmlldmimim the
issuance of health-based standards for a mmber of specified pollutants; and
requiring the consideration of economic factors in developing these standards.

These proposed regulations of toxic air pollution offer envirormentalism
with an industrial face. Widely hailed by a coalition of envirormentalists
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mm,mmmulwmmmamm
as nuisance value, and tmimrmihmwmmwmo:m
forlpacifiodmd.c pollutants Gone are the absclute strictures for an
anpl margin of safety f p.blic!nalﬂl,ﬂmtmmhplmnﬂly.
In its place are likely be deadlines for technology forcing standards,
MWWMMWWMMM
Congress and the agencies will determine how this science forcing process will
unfold.
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