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Abstract

This dissertation describes how affected industries responded to the new
environmentalism that emerged as a potent political and cultural force in late-twentieth-
century America. Through a series of case studies, it traces how large corporations
linked to pollution or toxics problems sought to contain the broad environmental agenda
embodied in the landmark environmental laws of the 1970s. These companies and trade
associations used public relations and advertising campaigns to shape popular
perceptions of industrial environmental impacts. They also employed a variety of
tactics to strategically manage scientific information on alleged harms, to inject cost and
feasibility considerations into federal environmental laws and the regulatory process,
and to challenge the policies used by federal regulators to estimate environmental risks.

Drawing on internal corporate documents, records of public relations and
advertising campaigns, as well as more traditional sources, this dissertation argues that
affected industries were a driving force in moving the discourse of environmental politics
toward an increasingly narrow, more technical language of cost-benefit analysis, risk
assessment, and risk-benefit balancing. By portraying environmental regulation as an
expensive endeavor fraught with heavy economic costs, affected industries helped recast
environmental discourse in terms of “costs” and “benefits” that must always be carefully
balanced. And by pressing for ever higher standards of proof in the scientific domain
while deriding more precautionary approaches to environmental regulation as impractical
quests for “zero risk,” affected industries helped move discussions of environmental
hazards into the highly technical arena of risk assessment where regulatory action could
often be delayed for years.

This project offers a revision to the standard narrative of the environmental
movement that has portrayed business as caught off guard by environmentalism and
hence placed on the political defensive until the late 1970s. It shows that, even as the
environmental movement obtained victories in the legislative arena, affected industries
were already on the offensive on a variety of fronts by the early 1970s, working to
fundamentally recast the methodologies and discourse of environmental politics in ways

that would severely restrain the ambitious goals of the environmental laws of the 1970s.
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Introduction

In October of 1970, the magazine Business Week editorialized on the implications of the
new environmental movement that had brought millions of Americans together for teach-
ins and clean-ups earlier that year on the first Earth Day. “The sudden concern with
ecology and the protection of the environment,” the magazine observed, “reflects the
abrupt realization that a nation operating on the scale of the U.S. literally can destroy the
land, air, and water that nourishes it.” Urging that America’s “life-style” must be made
to “harmonize with the natural matrix that contains it,” the magazine aligned itself with
the growing number of business leaders who predicted that environmental issues would
be a long-term concern of corporate management rather than a passing fad. “Most
corporations...” said the magazine, “are only now beginning to accept the fact that in a
huge, urbanized economy, other values besides profit and efficiency must figure in
management’s thinking. In the future, recycling and pollution control will become part
of the cost structure.” Business Week spoke for many in the business community in
calling for a corporate-led, consensual approach to solving the nation’s environmental
problems.'

Yet even as some in the business community spoke of partnership and
cooperation, others were already warning about the prohibitive costs of the emerging
environmental agenda. Charging that environmental protection involved a zero-sum
tradeoff against the bottom line of corporate profits, some top executives staked out
defiant stands that foreshadowed the highly contentious environmental politics to come.
At a January 1970 pollution conference, for instance, the head of one steel company
complained, “We can’t put any money into pollution control that we haven’t first made as
profits.”2 Meanwhile, the head of American Electric Power, the nation’s largest private
provider of electricity, spoke of the heavy costs that would ultimately be passed along to
consumers. “It is one thing,” he said, “to say that a utility company must spend $100-

million on air-pollution control equipment; it is another for the customers to realize that

' “The U.S. Can Still Make the Biggest the Best, ” Business Week, October 17, 1970, p. 192.
2 Quoted in Gladwin Hill, “Industrialists Get Word: Environment,” New York Times, January 11, 1970, p.
471.



their electric bills must increase by $15-million a year to make this expenditure
possible.” In addition to voicing concerns about costs, some business leaders maintained
that many alleged environmental problems had been wildly exaggerated—the result of
ill-informed public hysteria and alarmism stirred by new consumer and environmental
organizations. Even before pesticide makers responded to the publication of Rachel
Carson’s Silent Spring in 1962 with attacks on the irrational “fear of chemicals,” many
companies had gained experience in rebutting public health “scares” implicating their
products or in reassuring downstream residents that the smoke billowing from their
smokestacks posed no health risks.*

Whether urging corporate voluntarism as the solution to the nation’s
environmental problems or warning of heavy economic costs, by 1970 affected industries
were already working to shape the terms of the nation’s unfolding environmental politics
around concepts and vocabulary familiar to corporate management. As a new generation
of environmental issues revolving around air and water pollution and toxics ascended the
national political agenda in the 1970s, affected industries treated the new
environmentalism as a political and cultural force to be strategically managed. Business
historians have documented the changes wrought by the decade’s landmark federal
environmental laws on internal corporate organizational structures and production
processes, including the creation of new environmental committees and task forces,
expanded R&D programs focused on pollution control, and the diversion of capital
toward environmental cleanup.” Others have documented how polluting industries
expanded their lobbying operations in Washington and worked through inter-industry
business lobbies to stem the legislative tide of new “social” regulation spurred by the
environmental and consumer movements.’ This dissertation focuses on some less

explored channels through which affected industries sought to contain the new

3 Quoted in “The Replies: Environment,” New York Times, January 11, 1970, p. 484.

4 See, for example, Linda Lear, Rachel Carson: Witness for Nature (New York: Henry Holt, 1997);
Thomas Dunlap, DDT: Scientists, Citizens, and Public Policy (Princeton, NJ: Princeton University Press,
1981), 98-125; Scott Hamilton Dewey, Don’t Breathe the Air: Air Pollution and U.S. Environmental
Politics, 1945-1970 (College Station: Texas A&M Univ. Press, 2000), 3-14.

> See, for example, Andrew Hoffman, From Heresy to Dogma: An Institutional History of Corporate
Environmentalism (Stanford, Calif.: Stanford University Press, 2002).

% See, generally, David Vogel, Fluctuating Fortunes: The Political Power of Business in America (New
York: Basic Books, 1989).



environmentalism and limit its impact on their operations. It seeks to answer several
questions. First, how did affected industries begin to adapt their corporate imagery and
public relations to the new era of environmental concern? Second, how did affected
industries seek to manage the highly-contested debates over the scientific assessments
that informed environmental policymaking? And, finally, how did they seek to recast the
methodologies and language of environmental politics in ways that would contain the
sweeping agenda embodied in the new environmental laws of 1970s?

In the standard narrative of the American environmental movement, the business
community was caught off guard by this potent new political force, surprised by the surge
of popular support for new initiatives to protect environmental quality and public health.
As historian Samuel P. Hays writes in his history of environmental politics, “To business
leaders the environmental movement was hardly understandable. At first it was looked
on with fascination, but as its influence increased in the late 1960s and early 1970s, this

perception turned to incredulity and fright.””’

According to this usual narrative, affected
industries were put on the political defensive after 1970 as they waged a series of
rearguard battles to mitigate the impact of new environmental laws such as the Clean Air
Act of 1970 and the Clean Water Act of 1972. In this story, not until the late 1970s
would the business community regain its political footing, finally slowing the wave of
new federal laws and regulations put in place during the “environmental decade,” then
taking the offensive during the Reagan years. For historians who have explored the
business side at all, American corporations seemed initially unable to predict or adjust to
the emerging landscape of environmental politics.®

This dissertation shows that by the early 1970s (and in some cases earlier)
affected industries were on the offensive on a variety of fronts: Glass and aluminum
container manufacturers, for instance, launched expensive campaigns to stave off deposit-
return legislation at both the state and federal levels by promoting recycling as a
preferable alternative. Energy and manufacturing industries began wide-ranging PR and

lobbying campaigns aimed at injecting cost considerations and cost-benefit balancing

" Samuel P. Hays, Beauty, Health and Permanence: Environmental Politics in the United States, 1955-
1985 (New York: Cambridge University Press, 1987), 307.
¥ See, generally, Vogel, Fluctuating Fortunes.



provisions into the administrative process and into new environmental laws. And
chemical firms, among others, were already battling federal regulators over the science
underpinning regulatory action, pressing for ever higher standards of proof of harm
before restrictions could be placed on their products, and seeking to reframe
environmental regulation as a matter of balancing risks against benefits.

To be sure, the new environmentalism did present substantial new political
uncertainties for business. Recognizing this threat, however, many large firms began
closely monitoring emerging environmental problems well before they became public
issues. For successful long-term planning, the modern corporation increasingly sought to
minimize the uncertainties posed by external forces. As John Kenneth Galbraith argued
in his classic work The New Industrial State (1967), the dictates of planning meant that
the modern industrial firm increasingly sought long-term control over both prices and
demand, and prepared for major new products and capital outlays years in advance.” But
planning also meant minimizing the uncertainties stemming from new social and political
demands on the corporation. As citizens’ groups agitated for stringent action against
pollution, politicians positioned themselves as champions of the environment, and
environmental laws were in dizzying flux, corporate management faced a host of new
uncertainties: What pollution controls would be required in five or ten years? Could new
facilities be cited as planned without stirring strong local opposition? What products
might soon be banned or severely restricted?

To understand how corporations managed the political and economic risks posed
by the new environmentalism, this dissertation draws upon a variety of sources, including
government documents, court cases, newspapers and magazines, advertisements, and
scientific papers. It also draws upon available records of affected companies and industry
trade associations. Until recently, source material speaking to the internal deliberations
and strategies of corporations responding to environmentalism and other postwar social
movements has been largely unavailable to historians. Even those large corporations and
trade associations that have publicly accessible archives generally place moving windows

of several decades on their files that restrict access to more recent material. Corporate

? John Kenneth Galbraith, The New Industrial State (Boston: Houghton Mifflin, 1967).



legal departments, meanwhile, often ensure that certain sensitive material is never slated
for public release. But, like the copious tobacco industry documents that are now public,
many revealing internal industry documents have become part of the public record
through lawsuits brought by plaintiffs’ firms and by leaks of documents by industry
insiders.

Extensive internal documents detailing the meetings and planning of the
Manufacturing Chemists’ Association (later renamed the Chemical Manufacturers’
Association, and now known as the American Chemistry Council) were obtained during
discovery by the Louisiana-based law firm of Baggett, McCall, Burgess, and Watson in
Ross v. Conoco, Inc., in which surviving family members of two chemical workers who
died after exposure to vinyl chloride and other carcinogens brought suit against employer
chemical companies and other parties.10 These documents were subsequently obtained
and made available in a searchable online database by the Environmental Working
Group, a Washington, D.C.-based environmental organization.'' Internal documents
detailing Monsanto’s management of the controversy surrounding polychlorinated
biphenyls (PCBs) were obtained during a lawsuit brought by residents of Calhoun
County, Alabama, against Monsanto, Pharmacia (its parent corporation since 2000), and
Solutia, Inc. (which was spun off in 1997), alleging health effects and property damage as
a result of exposure to PCBs and other chemicals released by Monsanto’s plant in
Anniston, Alabama.'> These documents have also been made available on the internet by
the Environmental Working Group. Finally, internal documents detailing how the
American Paper Institute—the principal trade association of the paper industry—
managed the public release of findings of dioxin in pulp and paper mills were made
public by a leak from an industry insider and were obtained by the environmental group
Greenpeace.

From the start, corporations responding to the new environmentalism focused
heavily on the arena of public opinion and on reshaping their corporate imagery to adapt

to new environmental concerns. Yet the role of PR and advertising in relation to

10828 So. 2d 547 (La. 2002).

' See Environmental Working Group, Chemical Industry Archives
<http://www.chemicalindustryarchives.org> (September 8, 2006).
2 See Ex parte Monsanto Co., 862 So. 2d 595 (Ala. 2003).



environmental politics has remained little explored by historians and other scholars. The
little that has been written—Ilargely by journalists in the muckraking tradition—has often
focused on dramatic incidents of corporate malfeasance and the “greenwashing” whereby
industrial polluters deflected attention from their environmental impacts. As a result, this
work has often been hampered by a failure to appreciate the diverse motivations and
strategies behind corporate PR and how it was fully integrated into the pursuit of specific
political objectives. Yet surprisingly rich sources exist on both the goals and artifice of
even relatively recent PR and advertising campaigns. This dissertation, for instance,
draws upon internal planning documents from the J. Walter Thompson (JWT) to trace
why and how the natural gas industry began selling gas as the “clean” energy in the
1970s. It draws upon less traditional sources to document other early corporate image
campaigns in response to the new environmentalism—submissions for an annual award
competition honoring America’s best PR campaigns. Archived entries for these “Silver
Anvil Awards”—an annual award by the Public Relations Society of America
symbolizing the forging of public opinion—provide extensive documentation of the goals
and execution of the often elaborate corporate campaigns designed to reshape public
perceptions.

Drawing upon these sources, this dissertation explores how large corporations
navigated the uncertain waters of the new environmental politics. Through a series of
case studies, it examines how companies and industry trade associations adapted existing
corporate imagery and political tactics to the new era of environmental concern and
deeply shaped the contours of environmental discourse, regulation, and policymaking.
Even as affected industries strategically gave ground to minimize political surprises, they
also engaged in a broad struggle to contain the environmental agenda after 1970. This
involved far-reaching efforts to influence public attitudes and understandings of
environmental issues, and to shape the approaches, methodologies, and language of
environmental policy. The case studies that follow offer a window onto the evolving
imagery, themes, and political strategies employed by large corporations to defuse and
minimize growing economic and political risks as the environmental movement secured
landmark legislative victories and legal precedents. These included efforts to shape

popular perceptions of industrial environmental impacts through public relations and
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advertising, to strategically manage and control scientific information relating to alleged
harms, to inject cost and feasibility considerations into federal environmental laws and
the administrative procedures through which agencies implemented the laws, and to
reshape the policies used by federal regulators to estimate health and environmental risks.

This dissertation is not a work of traditional political history, and it focuses little
on the legislative debates and outcomes in which affected industries certainly played a
major role. Instead, it is an attempt to understand the role of affected industries in
shaping the terms, language, and methodologies of environmental politics in the United
States since the 1970s. In so doing, it presents affected industries as a driving force in
moving the discourse of environmental politics toward an increasingly narrow, more
technical language of cost-benefit analysis, risk assessment, and risk-benefit balancing.
By portraying environmental regulation as an expensive endeavor fraught with economic
costs, affected industries helped recast environmental discourse in terms of “costs” and
“benefits” that must always be carefully balanced. By pressing for ever higher standards
of proof in the scientific arena and deriding more precautionary approaches to
environmental regulation as impractical quests for “zero risk,” affected industries helped
move discussions of environmental hazards into the formal and highly technical
framework of risk assessment and toward concepts of “acceptable risk.” As complex
technical debates ensued over quantitative estimates of risks, costs, and benefits,
regulatory action in the administrative arena could at times take more than a decade. And
with the technical discourse of environmental politics ever more opaque, affected
industries used increasingly sophisticated public relations techniques to convince the
public that the real risks lay in overregulation of vital products and services.

This dissertation also speaks to areas of interest to historians and sociologists of
science. First, it intersects with the literature on how scientific claims are shaped within
particular institutional and disciplinary contexts and laden with concomitant economic
and political interests. Scholars have largely explored the “social construction” of

science in the context of academic research, specifically the university-based



laboratory.'® But the context of regulatory science—in which significant economic and
political consequences often hinge on the outcome of scientific debates—offers a
particularly revealing window onto the institutionally situated and interest-laden nature of
scientific claims. As Sheila Jasanoff has observed, “regulatory science is particularly
susceptible to divergent, socially conditioned interpretations.” According to Jasanoff,
regulatory science often differs from academic science in several important ways:
“standards for assessing quality tend to be more fluid, controversial and sensitive to
political factors™; it is “often constrained by strict time limitations that impede scientific
consensus-building”; and “the stakes are so much higher...that different interest groups
have incentives to press for divergent, politically congenial interpretations of the

available facts.”'*

In the adversarial context of environmental policymaking, business
interests and environmental organizations alike appealed to the authority of science to
promote favored policy outcomes.'” But with their typically far superior economic and
technical resources and ready access to relevant information, affected industries were
more often the source of scientific claims that competed with those advanced by
regulators.'® By tracing how industries linked to two classes of toxic chemicals clashed
with regulators over the chemicals’ risks (PCBs in Chapter 3 and dioxins in Chapter 5),
this dissertation shows how scientific claim-making in the regulatory arena was at times
tightly integrated with the dictates of economic and legal planning in large corporations
responding to new environmental problems.

More generally, these case studies draw attention to the richness of the field of
business-controlled science and expertise as a locus for the production and interpretation
of scientific knowledge. Business historians have explored the relationship between

science and American big business through studies of particular firms and science-based

" For a survey of constructivist approaches to the history of science, see generally Jan Golinski, Making
Natural Knowledge: Constructivism and the History of Science (New York: Cambridge University Press,
1998).

4 Sheila J asanoff, “Procedural Choices in Regulatory Science,” Technology in Society 17 (1995): 279-293,
p. 282.

15 See Stephen Bocking, Nature’s Experts: Science, Politics, and the Environment (New Brunswick, NJ:
Rutgers University Press, 2006), 22-25.

1% See Ibid., 37.



industries that detail the interplay of science and corporate planning.'” But these studies
have generally excluded the “internal” content of science, not to mention the localized
social life of scientific practice in corporate labs. Historians of science, meanwhile, have
only ventured into the domain of corporate science in a handful of cases, particularly in
the field of biotechnology.'® No doubt this stems from the far greater availability of
archival sources dealing with research conducted at universities, research institutes, and
government agencies. This dissertation explores corporate-controlled and corporate-
commissioned science primarily in relation to the regulatory process, detailing how the
political and economic objectives of affected industries informed the direction of
corporate-financed research and shaped choices about which experimental systems and
conceptual frameworks were used to understand environmental risks. But the types of
newly-available internal corporate documents that this project draws upon offer a far
broader opening for historians of science and other scholars to explore the nature of
scientific norms, experimental practices, and “fact”’-making in the corporate context.
Particularly in the high-stakes and highly-contested areas of research surrounding
environmental risks, our understandings of science will remain limited unless we go
beyond the university-based laboratory to explore the varied landscape of business-
controlled science and expertise, whether in corporate labs, think tanks, or the growing

network of specialized consultancies.

17 See, for example, David A. Hounshell and John Kenly Smith, Jr., Science and Corporate Strategy: Du
Pont R&D, 1902-1980 (New York: Cambridge University Press, 1988); David F. Noble, America by
Design: Science, Technology, and the Rise of Corporate Capitalism (New York: Knopf, 1977).

' See, for example, many of the pieces in Arnold Thackray, ed., Private Science: Biotechnology and the
Rise of the Molecular Sciences (Philadelphia: University of Pennsylvania Press, 1998).



Chapter One: Before Environmentalism: Science, Advertising, and Corporate
Power

PART I

In 1936 three young workers at a factory owned by the Halowax Corporation died after
attacks of severe jaundice. The first death, early in the year, was of a twenty-one-year-
old with no previous medical history. After suffering severe constipation and abdominal
pain, he was admitted to a hospital where doctors diagnosed him as slightly jaundiced
and anemic. They also found numerous skin lesions on his arms, face, chest and back—
symptoms of chloracne, a skin disease caused by exposure to certain chlorinated
chemicals. Chloracne was also found among others at the plant whose work exposed
them to the same chemical mixture—of chlorinated napthalenes and chlorinated
diphenyls (or polychlorinated biphenyls, PCBs). The young worker died within days.
An autopsy revealed cirrhosis of the liver and “acute yellow atrophy,” indicating the fatal
jaundice. By March, two more workers had died, friends who both worked in close
contact with chlorinated napthalenes. For some twenty-five years, Halowax had
manufactured chlorinated napthalenes under the trade name ‘“halowaxes” as insulators for
electric wires with no reported health effects in exposed workers. But in the 1930s the
company began incorporating more highly chlorinated napthalenes and chlorinated
diphenyls into its products. Soon Halowax and major customers such as General Electric
began observing severe cases of chloracne and other health problems among workers."
Within months, Halowax requested an investigation by one of the nation’s leading
industrial hygienists, Cecil Drinker, professor of physiology and dean of the Harvard
School of Public Health. Drinker’s team began its investigation by visiting factories
where chlorinated napthalenes were used. Using a specially designed absorption
apparatus, his team measured the concentrations of chlorinated hydrocarbons in the air at

thirty different factories. After estimating the levels at which workers were exposed, the

" Cecil K. Drinker et al., "The Problem of Possible Systemic Effects from Certain Chlorinated
Hydrocarbons," Journal of Industrial Hygiene and Toxicology 19 (September 1937): 283-311.
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Harvard researchers began animal inhalation tests at concentrations designed to be “fairly
representative of industrial experience.” Caged rats were placed in exposure chambers
for up to four-and-a-half months, where they were exposed to steady concentrations of
different mixtures of chlorinated napthalenes and chlorinated diphenyls. At six-week
intervals, groups of rats were killed and examined for pathological changes. Histological
examinations by Drinker’s team found that both the more highly chlorinated napthalenes
and the chlorinated diphenyls could cause liver damage even at relatively low
concentrations. Drinker concluded, however, that workers would likely never be exposed
to concentrations high enough to cause the “acute yellow atrophy” of fatal jaundice that
occurred in the Halowax workers. Instead, he posited that workers may “acquire a
substratum of liver damage upon which acute yellow atrophy may develop.” Based upon
both the laboratory and field investigations, Drinker concluded his study by
recommending a “safe” ambient air concentration of 0.5 milligrams per cubic meter of
air. Companies could easily achieve this level, Drinker said, through adequate ventilation
and “good housekeeping.” “Compared with benzene, lead tetraethyl and many other
compounds,” wrote Drinker, “these substances are very little toxic and operations
employing them can easily be safeguarded.”

As new and uncertain chemical hazards appeared on the shopfloor in the 1920s
and 1930s, corporate management increasingly opened its doors to experts in
occupational disease such as Cecil Drinker. During the 1920s, Cecil, his brother Philip
Drinker, an engineer, Joseph Aub, a clinical scientist, and others in the new department of
industrial hygiene at Harvard, helped pioneer what historian Christopher Sellers has
called “a newly experimental medical science of occupational disease.”™ Assembled by
physician David Edsall, Harvard’s faculty was at the fore of the professionalizing
industrial hygiene that soon gained institutional footholds at university medical and
public health schools, state departments of labor, and the U.S. Public Health Service
(PHS). Its practitioners sought to move beyond the qualitative field investigations of

Progressive era reformers, such as the American Association for Labor Legislation and

2 .
Ibid.

? Christopher Sellers, “Factory as Environment: Industrial Hygiene, Professional Collaboration and the

Modern Sciences of Pollution,” Environmental History Review (Spring 1994): 55-83, p. 67.
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Alice Hamilton, by creating a new quantitative and laboratory-based science of
occupational disease. To recast occupational disease research as a rigorous science, they
turned to animal studies to bring the study of the workplace environment into the
laboratory where the causes of occupational diseases could be analyzed and explained in
chemicophysical terms. As Sellers has shown, the new approach pioneered at Harvard
was shaped by collaboration between physician-physiologists such as Cecil Drinker, who
applied the emerging concepts and laboratory techniques of physiological chemistry, and
engineers such as Philip Drinker, who developed new laboratory apparatuses for
experimentation and new equipment for sampling dust, gases, and fumes in the
workplace. With a mix of field and laboratory work, teams of industrial hygienists used
increasingly sophisticated sampling technologies to quantify workplace exposure levels
to hazardous chemicals, then sought to replicate the industrial experience for the
suspected toxin in the laboratory with animal tests."

In the 1920s and 1930s, industrial hygienists carved out an institutional niche for
this new science of occupational disease. But the field’s research agenda and its
professional norms were strongly shaped by its heavy dependence upon industry funding.
Corporations underwrote much of the basic research and the workplace investigations by
the new university-based industrial hygienists. As the Harvard department expanded in
the 1920s, according to Sellers, “the Drinkers and Aub continued to correspond with,
meet with, contract with, and accept research money from managers and company
doctors in some of the nation’s biggest corporations.” Although corporate sponsors
generally placed no specific limitations on the investigations by industrial hygienists,
they largely determined what types of studies would be conducted in the first place and
often exerted significant control over the ultimate results. Companies such as Halowax
viewed investigations by industrial hygienists as a means of ameliorating the most severe
workplace hazards and, in turn, minimizing the risk of lawsuits or workmen’s
compensation claims and reducing insurance costs. Professional industrial hygienists

such as the Drinkers increasingly met this demand through fee-based contracts to

4 Christopher Sellers, Hazards of the Job: From Industrial Disease to Environmental Health Science
(Chapel Hill, NC: University of North Carolina Press (1997), chapter 5.
> Sellers, Hazards of the Job, 172.
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investigate outbreaks of illnesses among workers at large corporations such as General
Electric, U.S. Radium, or Eastman Kodak. This commodification of their investigations
meant that the results were increasingly reported not in scientific journals but in
confidential reports to corporate sponsors. According to Sellers, the new conventions of
confidentiality gave corporate sponsors “not just preventive knowledge about the hazards
of their workplaces but significant control over its appearance in print.”

Industrial hygiene’s orientation toward servicing managerial needs also shaped
the type of knowledge that was produced and how it was acted upon. Studies and
recommendations by the Drinkers and other leading industrial hygienists were framed by
the objectives of corporate sponsors to identify and solve immediate and obvious
workplace hazards. Absent significant health problems or deaths among workers,
industrial hygienists were simply not called upon to investigate workplace conditions.
When called upon, meanwhile, their prescriptive recommendations centered on
identifying safe concentration levels, or “thresholds,” for the suspected toxins.

Developed by German toxicologists in the early twentieth-century, the threshold concept
presumed that any substance, no matter how toxic, would be harmless below a certain
level.” As in the Drinkers’ Halowax investigation, industrial hygienists sought to
estimate thresholds through animal studies. They then recommended ameliorative
measures, typically simple and inexpensive ones, such as improved ventilation, protective
gear, or showering by workers after exposures. To be sure, such investigations by
industrial hygienists often brought real improvements to workplace conditions. Cecil
Drinker, for instance, claimed that only one company investigated by Harvard researchers
failed to implement the resulting recommendations during the 1920s.® Still, even where
major problems were uncovered, corporate sponsors could expect industrial hygienists to
recommend only modest changes that would not significantly interfere with production.’

One example of how the orientation of industrial hygienists toward managerial

goals shaped the field came in the codification of “threshold limit values” (TLVs) for

% Sellers, Hazards of the Job, 179.

"Robert N. Proctor, Cancer Wars: How Politics Shapes What We Know & Don't Know About Cancer
(New York: Basic Books, 1995). 154-156.

¥ Sellers, Hazards of the Job, 179.

? Sellers, Hazards of the Job, 183.
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common industrial toxins during the 1940s by the American Conference of
Governmental Industrial Hygienists (ACGIH), an organization consisting of industrial
hygienists at various levels of government. TLVs represented recommended upper limits
for workplace exposures—or levels below which workers would not be expected to suffer
clinical effects. On the one hand, this project was a triumph of industrial hygiene and its
application of biomedical and engineering expertise to reconstruct workplace hazards in
the laboratory and offer practical quantitative standards aimed at minimizing
occupational disease. But it also reflected the institutional limitations within which
industrial hygienists worked and the power of industry in a legal environment where
implementation ultimately depended upon the cooperation of affected economic interests.
As public health historians have shown, the TLVs for silica dust, vinyl chloride, and
other toxins were often based on little or no toxicological or epidemiological evidence.
Many TLVs did not in fact represent levels known to be sufficient to protect worker
health, but instead reflected what affected industries believed to be achievable at the time,
factoring in the economic concerns of both employers and equipment manufacturers, who
worried about the impacts of standards on their products. In 1972 and again in 1989, the
Occupational Safety and Health Administration (OSHA) adopted batches of TLVs as
official exposure limits, thereby institutionalizing standards for many chemicals that had
been set largely to accommodate the feasibility concerns of industry.10

After World War II, the toxicological paradigm of industrial hygiene—with its
concept of a threshold and its focus on acute toxicity—would emerge as the central
approach to the study of “environmental” health hazards outside of the workplace.
Industrial hygienists moved from their authoritative position on chemical hazards inside
the factory to preeminence in the study of the risks posed by chemical exposures and

industrial pollutants in the environment. From early discussions of the risks of pesticide

19 See Gerald Markowitz and David Rosner, Deceit and Denial: The Deadly Politics of Industrial Pollution
(Berkeley: Univ. of California Press, 2002), 171-172; Gerald Markowitz and David Rosner, “Industry
Challenges to the Principle of Prevention in Public Health: The Precautionary Principle in Historical
Perspective,” Public Health Reports 117 (November-December 2002): 501-512; S.A. Roach and S. M.
Rappaport, “But They are Not Thresholds: A Critical Analysis of the Documentation of Threshold Limit
Values,” American Journal of Industrial Medicine 17 (1990):727-753; S.M. Rappaport, “Threshold Limit
Values, Permissible Exposure Limits, and Feasibility: The Bases for Exposure Limits in the United States,”
American Journal of Industrial Medicine 23 (May 1993): 683-694.
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residues on foods, to postwar debates over the health effects of air pollution, industrial
hygienists would reassure Americans that such low-level exposures posed little more than
a “nuisance.” As industrial hygienists extended their authority outside of the workplace
setting, they remained strongly tied both professionally and institutionally to the
corporate sponsors who continued to underwrite much of their research. As Gerald
Markowitz and David Rosner have observed, “Until the 1970s, there were few
opportunities for those trained in industrial hygiene to find employment outside of
industries themselves. Even university programs in industrial hygiene, largely without
access to federal funding for their studies, generally turned to industry for grants.”"!
Moreover, beginning in the 1930s, major corporations such as Du Pont and the Dow
Chemical Company brought industrial hygiene expertise in-house with the creation of
toxicological research laboratories.'* These structural arrangements ensured that industry
would have significant sway in the postwar years over both the direction of research and
what information would be shared with the public.

During the 1950s and 1960s, however, the authority of industrial hygiene and the
traditional toxicological paradigm would be radically challenged by expert communities
whose conceptual frameworks and techniques were more attuned to the often subtle and
long-term effects of environmental exposures to industrial pollutants and chemicals. This
new generation of researchers worked on environmental and occupational hazards outside
of the community of experts that identified as industrial hygienists. Benefiting from
rising federal funding for science, researchers increasingly turned to the study of chronic
diseases, such as cancer, and developed experimental techniques and methodologies
geared toward detecting the effects of low-level environmental exposures, such as

chronic disease epidemiology and long-term animal bioassays. Meanwhile, by the 1960s

' Markowitz and Rosner, “Industry Challenges to the Principle of Prevention in Public Health,” 507.

"2 In 1935, Dupont spent $130,000 to found the Haskell Laboratory for Industrial Toxicology after some
seventy employees at a dye plant in New Jersey developed bladder cancer. Early research at the Haskell
Laboratory included animal studies by German-trained pathologist Wilhelm Heuper and colleagues that
identified the chemical beta-napthylamine as the likely source for the cancer suffered by the dye plant
workers. See Sellers, Hazards of the Job, 193-194. The Dow Chemical Company had also established an
in-house toxicological program by the late 1930s. Dow’s Biochemical Research Laboratory in Midland,
Michigan would play a leading role in the development of new methodologies for toxicological testing and,
in the 1960s, Dow’s early recognition of the hazards posed by chemicals such as dioxin. See Richard J.
Kociba, “Profiles in Toxicology: V.K. Rowe (1914-2004),” Toxicological Sciences 79 (2004): 209-210.
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a growing community of university and government researchers identified as
“environmental” scientists. Crossing disciplinary lines, they traced the complex
movement of toxics and pollutants through ecosystems and food chains. When the
Environmental Protection Agency (EPA) began implementing the new federal
environmental laws of the 1970s such as the Clean Air Act (1970) and Clean Water Act
(1972), it would draw heavily upon this postwar infrastructure of expertise in chronic

disease epidemiology, analytical chemistry, chronic toxicology, and ecology.

By the late 1930s, industrial hygienists were applying their methods to chemical
hazards outside of the workplace environment to study the health effects of the widely-
used pesticide lead arsenate. With the support of fruit growers and their allies in
Congress, industrial hygiene and its focus on acute toxicity would emerge as the central
approach used by the federal government to assess the health risks of pesticides before
World War II. After two cases of arsenic poisoning in England in 1925 were traced to
American apples, federal agencies explored setting standards for permissible levels of
residues of lead arsenate on foods. The U.S. Department of Agriculture (USDA) set
“tolerance levels” for arsenic in 1927 and lead in 1933. Efforts to set more stringent
standards through the New Deal years met with fierce resistance from apple growers and
their allies in Congress. But some medical researchers, the American Medical
Association, and officials at the Food and Drug Administration (FDA) voiced concerns
that residues of arsenic and lead in fruit remained too high and could pose a public health
hazard. In 1935, the FDA began animal tests on lead and arsenic. Unlike the short-term
animal tests used by the Drinkers and other industrial hygienists to search for signs of
acute toxicity, FDA scientists observed the animals over their lifetime. Such long-term
studies—subsequently a central piece of the armature of regulatory science—were

designed to adduce evidence of potential chronic effects."?

" Thomas Dunlap, DDT: Scientists, Citizens, and Public Policy (Princeton, NJ: Princeton University Press,
1981), 43-55.
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Concerned about the implications of the FDA’s animal testing, apple growers
turned to their most important ally in Congress, Representative Clarence Cannon of
Missouri, who became chairman of the Subcommittee on Agricultural Appropriations of
the House Appropriations Committee in 1937. Cannon attached language to the 1937
appropriations act that barred funding for the FDA’s tests. Instead, Congress
appropriated $50,000 per year to the U.S. Public Health Service (PHS) for studies of the
health effects of pesticides. The Industrial Hygiene Division of the PHS launched a
three-year study focused on the apple growing area around Wenatchee, Washington.
While the animal studies at the FDA had been designed to uncover potential chronic
effects, the PHS’s industrial hygienists searched for signs of classical poisoning in the
population around Wenatchee. The team looked for signs and symptoms of classic
toxicity in a group of 1,231 people, including both the general population and orchard
workers exposed in an occupational setting. They supplemented clinical examinations
with laboratory analyses of blood samples. Many of the children and adults studied had
elevated levels of lead and arsenic. But the researchers found only seven people whose
combined clinical and laboratory data indicated “absorption of lead arsenate,” and none
of these rose to the level of lead poisoning. As Thomas Dunlap has observed, the “most
important conclusion of the study” was “that cases of lead and arsenic poisoning were
rare and not clinically important.” Through the prism of industrial hygiene’s
toxicological paradigm, in the absence of evidence that exposures were causing
symptoms of classic toxicity, pesticides would be presumed safe. As DDT began to
displace earlier insecticides after World War II, this focus on clinically-discernible
symptoms of poisoning convinced many regulators and public health officials that it

posed no threat to public health."

Industrial hygiene’s toxicological paradigm also became a dominant force in post-
World War II investigations of the health effects of air pollution. By the mid-1920s,

academic and government industrial hygienists had become interested in the problem of

' Dunlap, DDT, 52-53; Sellers, Hazards of the Job, 201-213. The study was subsequently criticized for
failing to survey either the most susceptible members of the population or the migrant field workers most
exposed to the pesticide.
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“atmospheric pollution,” but largely as a public nuisance rather than a public health
hazard. In 1925 Lewis R. Thompson, head of the Industrial Hygiene Division of the
PHS, formed a committee to study the effect of air pollution on sunlight. Its members
included Philip Drinker, Harry Meller, a physician and smoke pollution investigator at
the Mellon Institute in Pittsburgh, and Frederick G. Cottrell, a German-trained chemist
and inventor of the “electrostatic precipitator,” which had been widely marketed for the
abatement of industrial smoke. Between 1931 and 1933, the PHS conducted a study of
the effects of air pollution on sunlight through laboratory work and a field survey of
pollution in several major cities, the results of which were published in 1936. Only in the
wake of the Donora deadly smog episode in 1948, however, would industrial hygienists
at the PHS begin studies of the health effects of air pollution.15

At Harvard, Philip Drinker took a growing interest in “atmospheric pollution”
during the 1930s and 1940s. As he emerged as a leading authority on air pollution in the
years before World War II, Drinker also became a leading skeptic of the notion that
industrial air pollution posed any significant threat to public health. After publishing a
study on atmospheric pollution and sunlight in 1930, Drinker expanded from his work on
airborne hazards in the workplace to a broader exploration of indoor air hygiene both in
the factory and in the home. In the mid-1930s, for instance, he studied the effectiveness
of filters and air conditioning equipment at removing pollen and airborne bacteria from
the air. In a 1939 article reviewing the state-of-the-art in air pollution research, Drinker
suggested that pollen was generally of greater concern to the public health than industrial
smoke. Chiding the alarmist sentiments stirred by anti-smoke campaigners, Drinker
explained the problem in terms of industrial hygiene’s toxicological paradigm and the

theory of a natural threshold:

When smoke abatement campaigns are initiated in any community it is usual to turn to the health

authorities and urge that they appear before the committee and state the health of the community is

'3 Leslie Silverman and Philip Drinker, “The Donora Episode—A Reply to Clarence A. Mills,” Science 112
(July 21, 1950): 92-93; Chemical Heritage Foundation, Frederick Gardner Cottrell,
<http://www.chemheritage.org/classroom/chemach/environment/cottrell.html> (July 29, 2006); University
of Pittsburgh Library, Guide to the Records of the Smoke Investigation Activities of the Mellon Institute of
Research (Pittsburgh, Pa.), 1911-1957, <http://www library.pitt.edu/guides/archives/finding-
aids/ais837.htm> (July 29, 2006).
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at stake. The engineer is too apt to indulge in the fallacious theory that a little inhaled smoke or
soot must be injurious since it is admitted that overwhelming doses are harmful. Unfortunately
there is a law in physiology which states that a stimulus has to reach a certain level (usually
unpredictable) before any reaction results. A little dust or a little smoke, or even a little of some
poison, may be completely without effect, whereas a dose of threshold intensity or greater
produces a characteristic response. The question from the standpoint of public health really is,
then, what is the threshold concentration of city smoke, and not whether a certain city is smoky or

not.

From the traditional toxicological approach adhered to by Drinker and other leading
industrial hygienists, air pollutants almost always fell below a biological threshold and
therefore were merely a nuisance rather than a health risk. Only high dose exposures
such as the 1930 deadly smog incident in the Meuse Valley in Belgium, which had killed
dozens and left hundreds ill, would threaten human health. In that incident, Drinker
noted, there were extraordinary levels of toxic gases, and the symptoms observed were of
“acute gassing, similar to those from the lethal agents used in chemical warfare.” Such
incidents, he reassured his readers, could only occur under rather unique topographical
and meteorological conditions. “Our stacks emit the same gases as did the Belgian,”
Drinker observed, “but fortunately, so meteorologists tell us, we have no districts in
which there is even a reasonable chance of such a catastrophe taking place.”16

After World War II, the toxicological paradigm of Drinker and other industrial
hygienists would become preeminent in early postwar discussions of the health effects of
air pollution in the wake of the Donora deadly “smog” incident of 1948. Industrial
hygienists not only led the immediate investigation of the Donora episode, but also
occupied much of the field at the first nationwide air pollution conferences in the late
1940s and early 1950s. The two principle investigations at Donora were both conducted
by teams of industrial hygienists—from the PHS and from the Kettering Laboratory of
Applied Physiology in Cincinnati. As Christopher Sellers has observed, industrial

hygienists were also the preeminent experts at both the first National Air Pollution

16 Philip Drinker, “Atmospheric Pollution,” Industrial and Chemical Engineering 31 (1939): 1316-1320.
For citations to Drinker’s other publications on air pollution in the 1930s, see Sellers, “Factory as
Environment,” n. 100, p. 83.
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Symposium in Pasadena, California in 1949 and the first federal Technical Conference on
Air Pollution in 1950. According to Sellers, some fifty-eight percent of the citations in
the “health panel” at the 1950 federal conference “were of studies of workers, or studies

published in industrial hygiene journals, or studies performed by industrial hygienists.”"’

In 1948, a cloud of dense smog, trapped by a temperature inversion, settled over
the steel town of Donora, Pennsylvania for five days. Some twenty people died during
the episode, and hundreds more suffered breathing difficulties and various respiratory
illnesses in the ensuing months and years. State and local health officials focused
immediately on emissions from American Steel & Wire’s Zinc Works as the cause of

18 Within weeks,

what the New York Times dubbed a “mysterious air-borne plague.
American Steel & Wire denied responsibility for the smog incident and blamed unusual
weather conditions and the surrounding terrain for trapping pollutants in the town at high
levels. "We are certain," said a company statement, "that the principal offender in the
tragedy was the unprecedentedly [sic] heavy fog which blanked the borough for five
consecutive days—a phenomenon which no resident could recall ever happening
before."" American Steel & Wire asked for investigations by industrial hygienists as it
began to prepare a defensible line against anticipated lawsuits and the demands of some
local residents for a municipal air pollution ordinance. The company first turned to
experts at the Industrial Hygiene Foundation, a group created by manufacturing firms in
1935 to respond to public concerns about workplace toxins through research at the
Mellon Institute in Pittsburgh.20 The company then contracted with Robert Kehoe’s
Kettering Laboratory of Applied Physiology at the University of Cincinnati for a field
study in Donora that included air sampling and a health-effects survey.21

The study by Kehoe’s group would provide key support for American Steel &

Wire’s claim that weather conditions and topography, rather than its Zinc Works, were to

17 Sellers, Factory as Environment, pp. 74, 83, n. 103.

18«20 Dead in Smog,” New York Times, November 1, 1948, p. 1, 12; Lynn Page Snyder, “‘The Death-
Dealing Smog over Donora, Pennsylvania’: Industrial Air Pollution, Public Health Policy, and the Politics
of Expertise, 1948-1949,” Environmental History Review (Spring 1994): 117-139, pp. 121-122.

19 “Denies Smog Zinc Blame,” New York Times, November 17, 1948, p. 29.

%0 Snyder, ““The Death-Dealing Smog over Donora, Pennsylvania,”” p. 124.
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blame for the deaths and illnesses in Donora. A professor of physiology at the University
of Cincinnati College of Medicine, Kehoe was a leading industrial hygienist and expert
on the toxicology of lead. In studies funded in part by affected industries, Kehoe would
maintain through the 1950s that it was normal for humans to have a certain level of lead
in their bodies due to “natural” background sources, that levels of lead in humans were in
equilibrium with the environment through intake and output, and that low levels of
exposure below a “threshold” were harmless. The experimental methodologies employed
by Kehoe reflected these theories. Under the toxicological paradigm of industrial
hygiene, Kehoe searched only for the classic symptoms of acute poisoning, rather than
the effects of chronic exposure. And reflecting the workplace origins of industrial
hygiene, Kehoe used healthy adult males as test subjects. *

Kehoe’s group brought this approach to its study of the Donora incident. A health
effects survey conducted by the Kettering researchers looked for symptoms of acute
toxicity among workers, not chronic effects from lower level exposures. The Kettering
researchers also focused on workers at the Zinc Works, working-age men, rather than the
general population around the mill. “Mill workers, rather than community residents,”
observes historian Lynn Page Snyder, “served as research subjects, in accordance with
Kehoe’s theory that permanent damage from industrial poisons would first be seen in the

more highly concentrated exposures of the workplace.””’

The investigation by Kehoe’s
group ultimately supported the position held by American Steel & Wire from the start
that weather conditions and topography were the principal causes of the smog incident,
not the Zinc Works. Both the Kettering researchers and industrial hygienists with the
U.S. Public Health Service, who conducted a separate study, concluded that weather and
topography were the cause of the incident. The recommendations of the industrial
hygienists, according to Snyder, included “a warning system which tied weather

forecasting and air quality sampling to cutbacks in mill production, as well as the

permanent curtailing of production.” Fearing that the company would shut down the

** Markowitz and Rosner, Deceit and Denial, pp. 35, 108-112; Sellers, Hazards of the Job, 217.
> Snyder, ““The Death-Dealing Smog over Donora, Pennsylvania,”” 129.
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plant if the city passed a pollution control ordinance, local officials ultimately accepted

these recommendations “as a compromise to preserve the local economy.”**

The postwar preeminence of industrial hygienists in air pollution science
coincided with the increased participation of affected industries in the issue and new
corporate sponsorship for air pollution research. By the late 1940s, trade associations
representing the chemical and petroleum industries had established special committees to
gather and disseminate information on air pollution issues. In 1949, one year after the
Donora smog incident, the Manufacturing Chemists’ Association (MCA), the chemical
industry’s top trade association, formed an Air Pollution Abatement Committee.
Throughout the 1950s the MCA was involved in efforts to oppose strict air pollution
control legislation at the state and local level and to prevent any federal intervention. The
MCA also positioned itself as a leading source of information on both the legislative and
technical aspects of air pollution during the 1950s. In 1951, the MCA began publishing
an “Air Pollution Abatement Manual” that became a leading resource on various aspects
of air pollution in the 1950s.% Published throughout the 1950s, the manual was
distributed to state, local, and federal officials charged with air pollution control.
Reviewing the literature on air pollution in 1954, the top pollution official at the U.S.
Bureau of Mines, Louis C. McCabe, began his survey with a discussion of the MCA’s
manual. “The manual,” wrote McCabe, “defines types of air pollution, outlines
legislative requirements, describes technical procedures, and gives suggestions for
enlisting community cooperation.”*® The MCA also began sponsoring conferences on air
pollution beginning in 1948 and workshops beginning in 1958.>" Another part of the
MCA’s information gathering efforts was the close monitoring of ongoing air pollution

research. In 1956, for instance, the MCA participated, through member company B.F.

* Snyder, ““The Death-Dealing Smog over Donora, Pennsylvania,” 132.

2 See Manufacturing Chemists’ Association, Manufacturing Chemists Association, 1872-1972, A
Centennial History (Washington, D.C.: Manufacturing Chemists’ Association, 1972).

% Louis C. McCabe, “Air Pollution Review 1949-1954,” Industrial and Engineering Chemistry 46 (August
1954): 1646-1650.

*7 Manufacturing Chemists’ Association, Manufacturing Chemists Association, 1872-1972, A Centennial
History.
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Goodrich, in a joint federal-state study of air pollution in the heavily industrialized
Rubbertown area of Louisville, Kentucky.28

Trade associations and large corporations also became major sponsors of
scientific and engineering research on air pollution during the 1950s. Corporate-
sponsored work focused on developing analytic techniques to sample air pollutants,
tracing the reactions and formation of pollutants in the atmosphere, and identifying the
sources of pollutants. The American Iron and Steel Institute, the lead trade association of
the steel industry, for instance, established a research program on air pollution after
Allegheny County in Pennsylvania, home to Pittsburgh’s steel industry, passed an
ordinance in 1949 mandating research by local steel firms.”® Another leading corporate
sponsor of air pollution research in the 1950s was the American Petroleum Institute
(API), the principal trade association of petroleum refiners. By the mid-1950s, the APT’s
Smoke and Fumes Committee was sponsoring ten ongoing projects. The API funded
work at several universities and research institutes, including the Universities of Illinois
and Cincinnati, the Franklin Institute in Philadelphia, and the Industrial Hygiene
Foundation of America. The work included research on analyzing and measuring various
industrial pollutants, observing the products and kinetics of atmospheric reactions
between pollutants, and tracing the path of polluting gases after their release from a
source.™

As affected companies and industries sponsored pollution research in the 1950s,
trade associations such as the API and MCA consistently maintained that air pollution
was a mere nuisance and did not cause chronic respiratory disease. Similarly, scientists
at the API maintained through the late 1950s that there was no link between air pollution
and chronic respiratory illnesses. Air pollutants only posed a health hazard, API experts
asserted, at very high atmospheric concentrations as had occurred in Donora. Chronic
exposure to levels that people normally encountered in the environment, they maintained,
posed no health risks. As the chair of the API’s Sub Committee on Atmospheric

Pollutants told his colleagues in 1959, there was no proof linking air pollution to the

28 Markowitz and Rosner, Deceit and Denial, 142-143.

 Snyder, ““The Death-Dealing Smog over Donora, Pennsylvania,” 128.

* Louis C. McCabe, “Air Pollution Review 1949-1954.,” Industrial and Engineering Chemistry 46 (August
1954): 1646-1650.
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“aggravation of such diseases as asthma, tuberculosis, bronchitis, etc., nor does air
pollution particularly affect the aged or very young.”' The chemical industry,
meanwhile, opposed institutional linkages between air pollution and health. In 1954, for
instance, the MCA’s Air Pollution Abatement Committee opposed legislation in New
Jersey that would have placed a state air-pollution control agency within the state
Department of Health. The MCA sought instead to have the agency placed within New
Jersey’s Department of Law and Public Salfety.3 2 Leading industrial hygienists,
meanwhile, agreed that air pollution posed no health risk at levels ordinarily found in
American cities. Robert Kehoe urged the point at the first National Air Pollution
Symposium in 1949 in California. Kehoe argued that there was no justification for the
fear that chronic respiratory diseases “are either excited or accelerated in a highly

significant manner by the general pollution of the air of industrial cities.”*

By funding much of the early research on air pollution—often by industrial
hygienists—corporate patrons at times influenced the course of the scientific debate. At
Harvard’s Department of Industrial Hygiene, Philip Drinker’s lab received funding
during the 1950s from the American Smelting and Refining Company (ASARCO), a
major emitter of sulfur oxides. By the early 1950s, Drinker had begun a new line of
research with Mary Amdur, an assistant professor in his lab, on the health effects of
sulfur dioxide and sulfuric acid mists. Some scientists believed that sulfur oxides had
played a role in the deadly smog episodes in Donora and Meuse. Drinker himself was
initially skeptical. A 1951 article he co-authored stated that there was “little sound
evidence of substantial damage by this gas to the human respiratory tract” and that the
evidence linking it to the deadly smog incidents was only “circumstantial.”** But a series

of studies by Amdur and Drinker soon suggested that even low levels of exposure to the

31 John C. Ruddock, “Proceedings,” Meeting of the Sub Committee on Atmospheric Pollutants, Medical
Advisor Committee, American Petroleum Institute, September 23, 1959, as quoted in Markowitz and
Rosner, Deceit and Denial, 145.

32 Markowitz and Rosner, Deceit and Denial, 143.

3 Robert Kehoe, as quoted in Gladwin Hill, “Smog Discounted as Disease Cause,” New York Times,
November 12, 1949, p. 8.

**J.C. McDonald, Philip Drinker, and John E. Gordon, “The Epidemiological and Social Significance of
Atmospheric Smoke Pollution,” American Journal of the Medical Sciences 221 (1951): 325-342, p. 336.
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pollutants could cause a respiratory response and possibly lung damage. In experiments
on guinea pigs, Amdur and Drinker found that exposure to even low levels of sulfuric
acid mists over a longer period of time could damage the lungs of the animals. This
study suggested that it was not just acute exposure that could cause lung damage, but
rather the damage was proportional to both the amount of time the animals were exposed
and the concentration of the pollutant. Drinker and Amdur also began testing human
subjects to assess the physiological effects of the inhalation of sulfuric acid and sulfur
dioxide. In a 1953 study published in the British medical journal the Lancet, they
reported that even very low exposure to sulfur dioxide in “healthy men aged 28-58" could
“produce shallow rapid respiration and increased pulse-rate.”*> The long-term effects of
such exposure were not explored in the study, but Amdur and Drinker had now shown
that sulfur dioxide—previously considered just a “nuisance”—induced a measurable
physiological response in humans.*

Following these studies, Amdur began new experiments on guinea pigs to
examine the possibility of synergistic effects between sulfuric acid mists and particulate
matter, another major industrial pollutant. She found thickening and scarring of the
lining of the animals’ lungs that was proportional to the level of acid in the air and the
smallness of the particles. According to a historical account by epidemiologist Devra
Davis, when Amdur presented these results at the 1953 annual meeting of the American
Association for the Advancement of Science (AAAS), she pointed to significant
implications for human health. According to Davis, Amdur “argued that people exposed
to levels like those in the Donora smog could suffer permanent damage.” The
implications of the study, writes Davis, were significant: “Regular breathing of acids and
particulates in the air of Donora and dozens of other mill towns throughout the country

could damage the ability of the lungs to function, forcing them to work harder and faster

3 Mary O. Amdur, Walter W. Melvin, and Philip Drinker, “Effects of Inhalation of Sulfur Dioxide by
Man,” Lancet 265 (October 10, 1953): 758-759.

% For a discussion of the animal and human studies by Amdur and Drinker, see Devra Davis, When Smoke
Ran Like Water: Tales of Environmental Deception and the Battle Against Pollution (New York: Basic
Books, 2002), 67-69. The study on the effects of sulfuric acid mist on human subjects is Mary O. Amdur,
L. Silverman, and Philip Drinker, “Inhalation of Sulphuric Acid Mist by Human Subjects,” Archives of
Industrial Hygiene and Occupational Medicine 6 (1952): 305-313.
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than usual.”*" According to former colleagues of Amdur interviewed by Davis, after
Amdur’s AAAS presentation there was a concerted effort to suppress her findings, which
were slated for publication in the Lancet. Drinker soon asked that his name be removed
from the paper, told Amdur to withdraw the paper, and, when she refused, eliminated her
position. Ultimately, the paper was never published by the Lancet.™ After losing her
position, Amdur received a note from pioneering occupational health researcher and the
first female member of Harvard’s faculty, Alice Hamilton. A longtime colleague of the
Drinkers on Harvard’s industrial hygiene faculty, Hamilton noted the difficulties of
independent research in the field and the financial pressures faced by Drinker. “The
trouble with this branch of medical science,” wrote Hamilton, “is that it is always tied up
more or less with somebody’s pocketbook—Maybe the companies, maybe the insurance
people, maybe the doctor in charge...Looked at that way, realize that Philip Drinker has
wife and children who are ‘hostages...to fortune, an impediment to all great enterprises,

whether good or evil.””*’

Even as affected industries worked to refute linkages between air pollution and
respiratory illness in the 1950s, the expert community with which industrial interests had
the greatest ties and the most influence—industrial hygiene—began to lose its
authoritative position over the study of the health risks of air pollution. Industrial
hygiene’s toxicological paradigm, with its focus on clinically-discernible signs and
symptoms, was steadily displaced by new research aimed at elucidating the links between
air pollution and chronic respiratory diseases such as bronchitis, emphysema, and lung
cancer. During the 1950s and 1960s, scientists and medical professionals studying the
health effects of air pollution in the United States and Europe increasingly focused on
chronic respiratory disease with approaches geared toward discovering the effects of
relatively low level exposures, long latency periods, and the particularized impacts on
subgroups such as children, older individuals, and those with preexisting heart or lung

disease. This research paralleled and sometimes intersected with studies on the health

37 Davis, When Smoke Ran Like Water, 71-72.
38 Davis, When Smoke Ran Like Water, 74-77.
% Alice Hamilton to Mary Amdur, Mary Amdur Papers, private collection, quoted in Ibid., 76.
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effects of tobacco smoke, where epidemiological researchers were developing ever more
sophisticated analytical and statistical techniques to withstand intense scrutiny by the
tobacco industry and the biomedical community. While laboratory studies were part of
the mix, the most important evidence on the health impacts of air pollution came from
epidemiological studies that correlated incidences of death and disease with levels of
exposure to air pollution. Epidemiologists also began documenting significant
associations between air pollution and mortality and morbidity from respiratory disease.
By comparing data on populations exposed to different levels of pollution, for instance,
these studies documented stark differences in respiratory disease between different
countries, between different cities, between city and countryside, and between less and
more polluted areas of individual cities. This growing body of research on the health
effects of air pollution would later provide the empirical basis for the “criteria
documents” used by the EPA to set standards for sulfur dioxide and other pollutants
under the Clean Air Act of 1970.

Some of the most important evidence linking air pollution to health effects came
from retrospective epidemiological studies of the episodes of intense pollution that had
occurred in cities in Europe and the United States. Using data on the times and causes of
death drawn from death certificates, these retrospective studies compared death rates
during severe air pollution episodes to the death rates several days or weeks before and
after. Researchers consistently found increased death rates during the severe “smog” or
“fog” episodes that had been documented since the 1930s: the deadly fog of the Meuse
Valley in Belgium in 1930, the Donora smog incident of 1948, the London fog of 1952,
and a 1953 air pollution incident in New York City. These studies suggested that older
people, particularly those with preexisting heart or respiratory disease, were particularly
at risk. Meanwhile, studies of the London fog of 1952, which killed some 4,000, found

increased death rates in all age groups.*

W07, Firket, “Fog Along Meuse Valley,” Transactions of the Faraday Society 32 (1936): 1192-1197; H.H.
Schrenk et al., Air Pollution in Donora, Pennsylvania. Epidemiology of the Unusual Smog Episode of
October 1948, Public Health Bulletin 306 (Washington D.C.: U.S. Public Health Service, 1949); W.P.D.
Logan, “Mortality in the London Fog Incident,” Lancet 1 (1953): 336-338; L. Greenburg et al., “Report of
an Air Pollution Incident in New York City, November 1953,” Public Health Reports 77 (1962): 7-16.

27



Other retrospective epidemiological studies conducted by British and American
researchers in the 1950s and 1960s looked for correlations between air pollution and
mortality not by examining severe episodes but by comparing mortality and pollution
data in a particular area over several years, or by comparing mortality data on groups of
people of similar socioeconomic status exposed to different levels of pollution. A study
conducted in New York City in the 1960s, for instance, found a high correlation between
death rates from respiratory and heart disease and levels of air pollution measured at a
monitoring station. Meanwhile, a series of studies conducted in Buffalo and surrounding
Erie County in the 1960s found a correlation between the deaths of older males from
chronic respiratory disease and the levels of particulate matter in the air. Dividing the
county into different pollution categories based on monitoring data, the researchers found
higher death rates among those living in more polluted areas.*'

American and European epidemiologists in the 1950s and 1960s also explored the
relationship between air pollution and respiratory tract morbidity. Instead of mortality
data, these studies used a variety of other techniques to estimate the frequency of
respiratory diseases such as bronchitis and emphysema in particular communities. These
included: questionnaires, clinical testing of respiratory function, work absence rates, and
pathological examinations of lungs obtained from autopsies. Researchers then compared
data on the prevalence of respiratory disease for those who lived or worked in high
pollution areas to those in less polluted areas. Among the most important findings, first
made by British researchers in the 1950s, was the existence of a strong urban-rural
gradient for chronic respiratory disease.*? Other studies sought to control for the possibly
confounding factors of socioeconomic status and population density. Several used

uniform occupational groups—with workers of similar pay—as subjects in order to

*!'On the British studies, see A.E. Martin, “Mortality and Morbidity Statistics and Air Pollution,”
Proceedings of the Royal Society of Medicine 57 (1964): 969-975. For a discussion of early mortality
studies by the PHS, see J. Rumford, “Mortality Studies in Relation to Air Pollution,” American Journal of
Public Health 51 (1961): 165-173. The New York City study is T. A. Hodgson, Jr., “Short-term Effects of
Air Pollution on Mortality in New York City,” Environmental Science and Technology 4 (1970): 589-597.
On the Buffalo studies, see, e.g., W. Winkelstein et al., “The Relationship of Air Pollution and Economic
Status to Total Mortality and Selected Respiratory System Mortality in Men. I. Suspended Particulates,”
Archives of Environmental Health 14 (1967): 162-171.

42 See, e.g., W.W. Holland and D.D. Reid, “The Urban Factor in Chronic Bronchitis,” Lancet (1965): 446-
448.
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minimize socioeconomic differences. Studies of British postmen and London transport
workers in the 1950s, for instance, found an association between air pollution exposure
and the incidence of bronchitis. Similar links between air pollution and respiratory
disease were found in American studies of occupational groups in the 1960s, including
one of Bell Telephone employees on the east coast and in California.*’

The PHS became a major participant in the new air pollution research. While its
early initiatives were dominated by the approach of industrial hygiene, later PHS studies
employed epidemiological methods. After its involvement in a survey of health effects
from the Donora episode in 1948-49, officials in the Industrial Hygiene Division of the
U.S. Public Health Service (PHS) cited the “health aspect” air pollution as they requested
some $750,000 from Congress for additional surveys.44 By 1954, the PHS had launched
a $175,000 program to analyze air pollutants in twenty-four cities including New York
and Washington using rooftop air samplers to collect airborne particles and gases in
filters, which were then gathered and analyzed at a new laboratory facility in
Cincinnati.* The PHS—located after 1953 in the Department of Health, Education, and
Welfare (HEW)—received more significant funding for air pollution research beginning
in 1955 with passage of the first federal air pollution law. Extended in 1959, the Federal
Air Pollution Control Act of 1955 appropriated $25 million over five years for a program
administered by HEW to fund federal air pollution studies and provide technical

assistance to state and local agencies.46 In 1957, the PHS began an extensive series of

43 See discussion and citations to these studies in David P. Rall, “Review of the Health Effects of Sulfur
Oxides,” Environmental Health Perspectives 8 (1974): 97-121, p. 113. The British studies are S.A.
Fairborn and D.D. Reid “Air Pollution and Other Local Factors in Respiratory Disease,” British Journal of
Preventative and Social Medicine 12 (1958): 94-103 and J.C. Cornwall and R.A.B. Raffle, “Bronchitis—
Sickness Absence in London Transport,” British Journal of Industrial Medicine 18 (1961): 24-32. The
studies of Bell Telephone workers are W.W. Holland and R.W. Stone, “Respiratory Disorders in U.S. East
Coast Telephone Men,” American Journal of Epidemiology 82 (1965): 92 and M. Deane, J.R. Godsmith,
and D. Tuma, “Respiratory Conditions in Outside Workers,” Archives of Environmental Health 10 (1965):
323.

4 «U.S. Official Warns on Air Pollution,” New York Times, January 6, 1950, p. 17.

H«U.S. to Assay Air in Urban Centers,” New York Times, July 5, 1954, p. 13.

* Richard Andrews, Managing the Environment, Managing Ourselves: A History of American
Environmental Policy (New Haven: Yale Univ. Press, 1999), 208; Bess Furman, “$25,000,000 Study of
Smog Proposed,” New York Times, June 12, 1955. The Department of Health, Education, and Welfare was
formed in 1953 when the Federal Security Agency was elevated to cabinet status. See John L.
Parascandola, “Public Health Service,” in ed. George Thomas Kurian, A Historical Guide to the U.S.
Government (New York: Oxford University Press, 1998), pp. 387-93.
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epidemiological studies in Nashville, Tennessee. Dividing the study area into nine
categories on the basis of socioeconomic status and pollution levels, the researchers
compared mortality data from 1949 to 1960 with levels of pollution measured by a
monitoring system. Although subsequently criticized for failing to take into account
smoking habits and occupations of its subjects, the study documented an association
between exposure to sulfur dioxide and an increased incidence of death from respiratory

. 47
diseases.

As epidemiologists displaced industrial hygienists as the central expert
community concerned with the health affects of air pollution in the 1950s and 1960s, they
brought with them an increasingly sophisticated set of methodological and statistical
tools developed for the study of chronic disease. Previously focused on outbreaks of
infectious diseases, after World War II epidemiologists increasingly turned to the study
of chronic diseases with the aid of rapidly growing federal funding. Two key areas of
research for the new chronic disease epidemiology were studies of the links between
smoking and lung cancer and studies of coronary heart disease. As they studied the links
between smoking and lung disease, British and American researchers in the 1940s and
1950s developed increasingly sophisticated methods for retrospective “case-control”
studies and also developed new, more rigorous “prospective” methodologies. Challenged
by the tobacco industry, and by many in the medical community who remained skeptical
of the evidentiary power of epidemiology, epidemiologists increasingly expressed their
findings with quantitative precision and sought to demonstrate cause-and-effect

relationships.”® As public health historian Gerald Oppenheimer has observed, “During

*"L.D. Zeidberg, R.J.M. Horton, and E. Landau, “The Nashville Air Pollution Study: V. Mortality from
Diseases of the Respiratory System in Relation to Air Pollution,” Archives of Environmental Health, 15
(1967): 214-224. Congress continued increasing federal funding for research on air pollution as it expanded
HEW’s budget and role in the 1960s. In the 1963 Clean Air Act, Congress increased funding for the air
pollution programs at HEW to some $95 million over four years and established a grant program to
subsidize the creation of state and local air pollution control agencies. By 1970, funding for federal air
pollution R&D came out of an overall HEW budget of more than $134 million for air pollution programs,
which now included significant regulatory responsibilities. See Public Law 88-206 (December 17, 1963);
Public Law 90-148 (November 21, 1967).

8 See generally Colin Talley, Howard I. Kushner, and Claire E. Sterk, “Lung Cancer, Chronic Disease
Epidemiology, and Medicine, 1948-1964,” Journal of the History of Medicine and the Allied Sciences 59
(2004): 329-374; Christopher Sellers, “Discovering Environmental Cancer: Wilhelm Hueper, Post-World
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the 1950s and 1960s government and university-based statisticians and epidemiologists
carefully crafted intellectually rigorous positions on issues of research design, analyses of
association, the validity of population-based data, the relations of epidemiological to
laboratory and clinical studies, and the criteria of causal thinking.”49 At the same time,
postwar research on coronary heart disease led to other key innovations in chronic
disease epidemiology, as researchers developed the concept of “risk factors” that elevated
the risk of disease.™

Like other key areas of research relevant to the often subtle, long-term harms of
industrial pollution and toxic chemicals, chronic disease epidemiology was a significant
beneficiary of the dramatic postwar expansion of funding for biomedical science. The
National Cancer Institute (NCI), for instance, became a major patron of epidemiological
research on the relationship between smoking and lung cancer in the 1950s and 1960s.
This included both extramural grants and in-house studies, such as a major prospective
study of U.S. veterans in 1953. As its budget grew from some $19 million in 1950 to $91
million in 1960, the NCI was a major beneficiary of the rapid rise in funding for
biomedical research directed at chronic disease.”' Significant federal support for
biomedical research had begun in the aftermath of World War II as the PHS transformed
a wartime contracts program for medical research into a growing extramural grant
program. With support from the research community and Congress, by 1947 the
extramural grants program administered by the National Institute of Health (located

within the PHS) was responsible for more than half of all federal funding for medical

War II Epidemiology, and the Vanishing Clinician’s Eye,” American Journal of Public Health 87
(November 1987): 1824-1835. On the tobacco industry, see Richard Kluger, Ashes to Ashes: America's
Hundred-Year Cigarette War, the Public Health, and the Unabashed Triumph of Philip Morris (New York:
Vintage Books, 1997) and S.A. Glantz et al., The Cigarette Papers (Berkeley: University of California
Press, 1996).

* Gerald M. Oppenheimer, “Profiling Risk: the Emergence of Coronary Heart Disease Epidemiology in the
United States (1947-70),” International Journal of Epidemiology 35 (2006): 720-730

% See Ibid.

I NCI Appropriations, NIH 2006 Almanac, Appropriations
<http://www.nih.gov/about/almanac/appropriations/index.htm> (August 1, 2006); Mark Parascandola,
“Cigarettes and the US Public Health Service in the 1950s,” American Journal of Public Health 91
(February 2001): 196-205.
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research.”> Renamed the plural National Institutes of Health (NIH) in 1948 to reflect the
addition of a variety of new disease- and organ-specific institutes such as the National
Institute of Mental Health (1946) and the National Heart Institute (1948) to the existing
NCI (1937), the NIH budget grew rapidly during the 1950s and 1960s—from some $52
million in 1950, to $81 million in 1955, $399 million in 1960, and more than $1 billion
by 1970. Much of the budget increases went to extramural grants to researchers at
medical schools and universities, with NIH obligations to universities rising from $72
million in 1958, to $399 million in 1964, and $615 million in 1970. By the late 1950s,
the NIH was the leading funding agency for biological research in the U.S., dominating
federal funding for research at both medical schools and university life science

departrnents.54

The NCI also played a central role in the development and standardization of
another key tool for studying chronic harms from industrial pollution—the long-term
rodent bioassay for identifying carcinogens. Animal studies had been used to identify
chemical carcinogens and to study carcinogenesis since 1915, when two scientists at the
University of Tokyo succeeded in inducing cancers by painting coal tars on the ears of
rabbits.” But in the 1940s researchers at the NCI began developing a new experimental
system that involved feeding groups of mice or rats carcinogens or suspected carcinogens
for longer experimental periods. Originally used to study the causes and mechanisms of
carcinogenesis, the NCI’s long-term animal-feeding bioassay became the standard means
of screening chemicals for carcinogenicity during the 1960s.°® When the NCI began a
carcinogen screening program in the early 1960s, it formalized a set of procedures to

identify potential human carcinogens using this animal bioassay. Researchers first

>* Daniel M. Fox “The Politics of the NIH Extramural Program, 1937-1950,” Journal of the History of
Medicine and Allied Sciences 42 (1987):447-466; D.C. Swain, “The Rise of a Research Empire: NIH,
1930-1950,” Science 138 (1962): 1233-35.

3 NIH 2006 Almanac, Appropriations <http://www.nih.gov/about/almanac/appropriations/index.htm>
(August 1, 2006).

54 Roger Geiger, “Science, Universities, and National Defense, 1945-1970,” 44; Toby A. Appel, Shaping
Biology: The National Science Foundation and American Biological Research, 1945-1975 (Baltimore:
Johns Hopkins University Press, 2000), 144-147.

> Mark E. Rushefsky, Making Cancer Policy (Albany, NY: State University of New York Press, 1986), 73.
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identified a “maximum tolerated dose” (MTD), the level at which experimental mice or
rats could be exposed to the chemical without suffering signs of obvious acute toxicity.
Next, groups of experimental animals were fed the substance at the MTD, and at one-half
the MTD, for two years (or sometimes for a full lifetime). Finally, researchers conducted
postmortem pathological examinations of the animals, comparing the incidence of tumors
in the experimental groups to the control groups.”’ The rodent-feeding bioassay soon
became a fixture of regulatory science. After passage of the Delaney amendment to the
Food, Drug, and Cosmetic Act in 1958, which prohibited the use of any food additive
found to be carcinogenic, the FDA began banning chemical additives on the basis of just
one positive rodent study.” And in the 1970s, new regulatory agencies including the
EPA and OSHA would draw upon the NCI’s growing database of results from
standardized rodent-feeding studies as they marshaled evidence for actions against toxic
chemicals.”

As federal support for cancer research underwrote the development of new
techniques and new tools for understanding the chronic effects of pollution and toxic
chemicals, research on the mechanisms of carcinogenesis also cast doubt on a central
tenet of industrial hygiene and traditional toxicology—the concept of a threshold. As
historian Robert Proctor has observed, a central challenge to the threshold concept in the
1960s came from the transplantation of the “one-hit” carcinogenesis model developed in
studies of radiation to the broader field of chemical carcinogenesis. Research on the
biological effects of radiation had suggested that there was a linear dose-response curve
between radiation exposure and the genetic mutations believed to cause cancer.
Accordingly, even a tiny dose of radiation, or “one hit,” could in theory cause genetic
damage leading to cancer. If this were the case, there could be no “threshold” below
which exposures would be harmless. When studies suggested that many chemical
carcinogens were, like radiation, also mutagens, many leading scientists such as Umberto

Saffiotti at the NCI argued that the model developed for radiation carcinogenesis should

>7 John H. Weisburger and Gary M. Williams, “Carcinogen Testing: Current Problems and New
Approaches,” Science 214 (October 23, 1981): 401-407.

58 Rushefsky, Making Cancer Policy, 73.

> By 1980 an estimated 245 chemicals had been tested using the long-term animal bioassay procedures
formalized by the NCI. See Ibid., 401.
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also apply to chemical carcinogens. This linear, no-threshold model, Proctor notes,
gained additional support from epidemiological studies on smoking and lung cancer,
which had found a “close correlation between numbers of cigarettes smoked and the odds

. 60
of contracting cancer.”

When the newly-created OSHA and EPA moved against
suspected carcinogens in the workplace and the environment in the 1970s, both adopted
variations of the linear, no-threshold model to extrapolate from the results of animal

. . . . 61
studies to predict cancer risks in humans.

The rise of chronic disease epidemiology and the development of standardized
experimental systems in chronic toxicology were part of a broader challenge to the
paradigm of chemical and environmental hazard assessment that emphasized clinically-
discernible symptoms and acute toxic effects. By the 1960s, scientists from a growing
array of disciplines—some identifying as “environmental scientists”—were documenting
how industrial chemicals and pollutants entering the environment at even relatively low
levels could cause an array of subtle, sometimes hidden, ecological and health effects.
Often there were long latency periods between exposures and harms. Sometimes the
latent effects emerged after accumulation of contaminants to higher levels in ecosystems
or the human food supply. And the harms, whether to humans or wildlife, were often not
acute toxicity but chronic disease, reproductive damage, or developmental disorders. The
new “environmental science” or “environmental health” science of the 1960s would also
pose a radical challenge to the theoretical and observational approach of industrial
hygiene and traditional toxicology. One telling clash between the traditional
toxicological approach and the newer focus on a variety of subtler, longer-term harms
came during hearings in 1968-69 before the Wisconsin Department of Natural Resources
on whether the pesticide DDT was a water “pollutant” under state law. As Thomas
Dunlap relates in his history of DDT, the hearings pitted expert witnesses called by
Victor Yannacone and the recently formed Environmental Defense Fund (EDF), on one

side, against experts for pesticide manufacturers on the other.

60 Proctor, Cancer Wars, 159.
%! proctor, Cancer Wars, 158-160.
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Testimony by EDF’s scientific witnesses, who came from a wide range of
disciplines, aimed to give a holistic perspective on the DDT problem. Two professors of
botany from the University of Wisconsin, Madison, described basic principles of ecology
and the ecosystem concept. Another witness, EDF’s expert on pesticides in the
environment, described the chemical properties of DDT, its mobility and persistence in
the environment, its ability to accumulate to higher levels up the food chain, and how it
disrupted hormonal levels to cause thin shells and low hatch rates in birds. One key
witness for EDF was Robert Risebrough, a molecular biologist at the University of
California, Berkeley, whose laboratory work had identified both DDT and
polychlorinated biphenyls (PCBs) in peregrine falcons along the Pacific coast.
Risebrough’s work had also suggested a biochemical mechanism—disruption of estrogen
levels controlling calcium storage—through which these chemicals caused thin eggshells
and led to declines in bird populations. A key part of Risebrough’s testimony involved
his work in analytical chemistry that had identified DDT in wildlife samples and showed
that it accumulated to higher levels in ecosystems. Seeking to discredit this research, the
pesticide industry’s attorney not only argued that it was impossible to distinguish DDT
from PCBs in the samples, but also questioned Risebrough’s qualifications, pointedly
asking him whether he was in fact a molecular biologist or an analytical chemist.
“Risebrough replied,” writes Dunlap, “that he did not ‘believe in pigeonholing people. I
consider myself . . . as an environmental scientist. And I think it’s precisely because
people have considered themselves specialists that very few people realize what’s going
on in the environment.”®

The star witness for the pesticide manufacturers, meanwhile, and their only
witness to speak to health issues, was Wayland J. Hayes, former chief of toxicology at the
PHS from 1949 to 1968 and a professor of toxicology at Vanderbilt University. Hayes
had directed two studies on DDT exposure in humans that the pesticide industry claimed
proved that DDT was “safe.” One was a study of workers at a DDT-manufacturing plant
who had been exposed to high levels of the chemical for periods of up to eighteen years;

the other was a study where “volunteer convicts” were intentionally exposed to DDT for

% Dunlap, DDT, 155-176. Testimony of Robert Risebrough, as quoted in Ibid., 169.
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up to a year. Like the Drinker brothers’ earlier studies of PCBs and other workplace
chemicals, these studies of DDT looked for clinically discernible signs and symptoms.
Finding no signs of DDT poisoning in either study, Hayes testified that DDT was safe.
Experts called by the environmentalists, however, had raised the possibility that DDT
caused subtler physiological and biochemical effects in wildlife and humans that might
be invisible to the clinical gaze of Hayes’ studies. As Thomas Dunlap relates,

Yannacone, the EDF attorney, raised these pointed questions during cross-examination:

The tests, Yannacone said, showed only that occupational exposure to or ingestion of large
amounts of DDT would not produce clinical symptoms of poisoning in healthy, adult males. The
test groups included no infants, old or sick people, women or others who might react differently to
DDT than did the test subjects. Had Hayes run tests to see if DDT affected the production of
hormones, or if it had affected neuro-physiology? Had he tested the relation of dosage to storage,
checked the possibility of mutagenic and enzymatic effects? Was he aware that even low levels
interfered with the biochemical functions of the body? What about the detoxification of DDT by

the liver, particularly in infants?®®

The traditional toxicological paradigm, espoused by toxicologists such as Hayes and by
industrial hygienists, was under assault from a variety of angles by the emerging
“environmental” science embodied in the work of scientists such as Risebrough.64

The new “environmental” researchers who emerged in the 1960s generally
operated outside of the network of institutional, professional, and financial linkages to
industry that had shaped industrial hygiene and other previously dominant expert
communities such as economic entomology in the field of pesticides. Like biomedical
researchers, they too benefited from the dramatic postwar expansion of federal funding
for science. Federal support for basic research grew steadily after World War II and then
increased dramatically after the Soviet launch of Sputnik in 1958. With basic research
viewed as a key to meeting the Soviet challenge, federal support for basic research at
universities more than quadrupled between 1958 and 1964 from $242 million to $895

million. By 1970 federal support for basic research at universities had grown to nearly

% Dunlap, DDT, 181.
% Dunlap, DDT, 180-183.
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$1.3 billion and applied research to $268 million. The National Science Foundation
(NSF) became a major supporter of university research during this period with
obligations to universities growing from just $16 million in 1958, to $116 million in
1964, and $201 million in 1970.% Among the beneficiaries were key areas of research
that would lay the foundation for the recognition of “environmental” problems and the
expansion of federal regulation in the 1970s. Biomedical research in fields ranging from
epidemiology and biometry to chronic toxicology and molecular biology were nurtured
through the towering budgets of the NIH in the 1950s and 1960s. Though its budgets
were dwarfed by the NIH, the NSF became a significant sponsor of basic research across
arange of life science disciplines, from molecular biology and genetics, to plant biology,
ecology, and systematic biology. Through its Division of Biological and Medical
Sciences, formed in 1952, the NSF funded basic research in biology largely through
project grants, totaling some $25 million in 1960 and rising to $43 million in 1965.°° The
field of ecology, meanwhile, gained significant support from the Atomic Energy
Commission (AEC) from the early 1950s through the early 1970s. AEC funding helped
create the new field of “ecosystem” ecology and contributed to the development of new
techniques for ecological research, including the use of radionuclides.®’

By the mid-1960s the new chronic disease epidemiology, chronic toxicology, and
the evolving field of “environmental” science (the interdisciplinary contours of which
were suggested by EDF’s experts at the Wisconsin hearings) radically challenged the
traditional toxicological approach of industrial hygiene and the longstanding corporate
control of scientific information on toxins and industrial pollution. Whether their
subjects were human air pollution breathers or DDT-laden peregrine falcons, the
emerging chronic disease and “environmental” researchers raised the possibility that even
extremely low levels of exposure to chemicals or pollutants could cause harms. As new
expert communities displaced the toxicological paradigm of industrial hygiene, they
gained institutional footholds under the interdisciplinary banners of “environmental

science” or “environmental health.” In 1960, the A.M.A Archives of Industrial Health,

65 Geiger, “Science, Universities, and National Defense, 1945-1970,” 43-44.
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the successor to the Drinker brothers’ Journal of Industrial Hygiene, was rechristened the
Archives of Environmental Health, and a new journal, Environmental Science and
Technology, was first published in 1967.%% The emerging field also gained institutional
recognition at the NIH. A Division of Environmental Health Sciences was created at
NIH in 1966, headed by Paul Kotin, a pathologist whose research had emphasized the
role of air pollution in lung cancer.”” In 1969, this was elevated to institute status as the
National Institute of Environmental Health Sciences (NIEHS), which began publishing
Environmental Health Perspectives in 1972. With funding of some $17 million per year
in the late 1960s, rising to $35 million by 1975, research on the environmental causes of
disease sponsored by the NIEHS frequently informed the regulatory initiatives of OSHA
and the EPA in the 1970s and beyond.70

As the industrial hygiene paradigm was extended outside of the occupational
setting after World War I, it remained deeply enmeshed within the framework of
corporate funding and corporate self-interest—in minimizing liability, forestalling
government regulation, and protecting corporate images. By exercising significant
influence over this central expert community, industries implicated in new
“environmental” hazards were initially able to control much of the relevant scientific and
technical information and to dominate the boundary work demarcating what did and what
did not constitute a hazard to public health. Mobilizing this expertise and its
toxicological paradigm focused on short-term acute effects, corporate sponsors were able
to plausibly argue into the 1960s that air pollution represented merely a “nuisance” and
that various chemical products, including DDT, posed no hazard to the public health at
ordinary exposure levels. Only with the ascendance of new expert communities
operating outside of this elaborate web of industry ties, and the creation of new federal

agencies to mobilize this expertise toward the implementation of the new precautionary
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Changing Scope,” Archives of Environmental Health 14 (1967): 634-639.
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health and environmental laws of the 1970s, did industry control over the assessment of
workplace and environmental hazards begin to seriously erode. Although affected
industries often continued to have significant advantages in technical resources and the
ability to control information relevant to regulation, they increasingly entered a pluralistic
arena of scientific debate in which their experts encountered competing experts from the
EPA and other federal agencies and a variety of environmental and public interest

organizations.

PART II - Partners in America’s Progress

Not only did industrial interests control or influence much of the relevant
scientific expertise on pollution and chemical hazards through the early postwar decades,
pollution-intensive industries also appealed to a vision of science-based technological
progress to offset any nascent quality of life concerns about the effects of rapid industrial
growth. As industrial hygienists continued to characterize pollution as largely a
“nuisance” or aesthetic concern, rapidly expanding postwar industries disseminated a
steady stream of advertising and publicity associating the corporate lab and the
smokestack with improvements in the quality of American life. Entering the postwar
economic boom, large corporations drew upon the cultural prestige of science as they
expounded upon their roles in bringing Americans rising standards of living, new
domestic “wonders,” and economic and technological “progress.” Throughout the 1950s
and 1960s, these themes informed the PR and institutional advertising of three industries
that would later be most affected by the new environmentalism—steel, electric power,
and chemicals. Linking their images to the prosperity of the postwar economic boom,
firms in each industry identified national “progress” as synonymous with material
abundance achieved through the application of science and technology by the modern
corporation.

The vision of corporate-led and science-based progress that framed postwar

corporate imagery was forged during the economic crisis of the Great Depression. Amid
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fears about growing labor agitation, New Deal liberalism, and public disaffection with the
prevailing economic order, American corporations mobilized for a broad defense of the
American “free enterprise system.” In what Roland Marchand has called the “public
relations craze” of the 1930s, large corporations such as Du Pont, U.S. Steel, and General
Motors launched expansive PR programs to explain their value to the public and to
“humanize” their corporate image through populist rhetoric and imagery.”' American
corporations also began selling a vision of a better tomorrow in which the modern
corporation would mobilize science and technology to bring about a new era of material
abundance.

This vision was crystallized in the corporate-fashioned scientific idealism of
America’s depression era world’s fairs and exhibitions, such as the Chicago Century of
Progress Exposition in 1933-34, the Texas Centennial Exposition of 1936 in Dallas, and
the New York World’s Fair of 1939-40. Largely underwritten by corporate sponsors,
which now dominated the exhibition spaces, the fairs of the 1930s drew an estimated one
hundred million visitors. As historian Robert Rydell has shown, the trope of science-
made progress in the fairs reflected the active participation of leading academic and
industrial scientists. Organized under the auspices of the National Research Council,
scientists acted as “intellectual underwriters of the fairs, helping to design and implement
the ‘century-of-progress’ and ‘world-of-tomorrow’ themes presented at the Chicago and

New York fairs respectively.”72

Drawn largely from within industry or from industry-
funded university programs, the participating scientists shared the vision of fair
underwriters in national progress driven by corporate-led scientific and technological
advance. The exhibits they helped design, Rydell argues, encouraged visitors to leave
decisions about what constituted progress to farsighted corporate sponsors and their
experts. “Visitors to science exhibits at the fairs,” writes Rydell, “were not expected to
enter intellectually into science, but to become consumers of science through mass

production. By encouraging visitors to believe that any application of science to the

environment automatically leads to progress, scientists, in essence, were saying that

"I See Roland Marchand, Creating the Corporate Soul: The Rise of Public Relations and Corporate
Imagery in American Big Business (Berkeley: University of California Press, 1998), chapter 6.

> Robert W. Rydell, World of Fairs: The Century-of-Progress Expositions (Chicago: University of
Chicago Press, 1993), 93.
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judgments about these matters were best left to themselves and their corporate patrons.””

As an epigram printed in the official guidebook to the Chicago exposition put it, “Science
Finds—Industry Applies—Man Conforms.””*

Even as fears within the business community of fundamental threats to the
“American system” ebbed during the postwar boom, corporations continued to build their
images around themes of corporate-led scientific and technological progress. Defining
national “progress” as synonymous with material abundance, postwar corporate image
advertising urged that America’s rising prosperity was the fruit of a marriage of science
and technology to corporate capitalism. For steelmakers, corporate image advertising
aimed at linking a staid smokestack industry with the nation’s buoyant technological
progress. From automobiles and appliances to office towers and houses, steel advertising
told the industry’s story of expansion into new markets through vicarious stories
highlighting the achievements of steel’s prestigious customers. Electric utilities also built
their corporate images around vicarious stories of the economic and technological
progress achieved by major customers, thereby highlighting the role of abundant, low-
cost electricity to industrial growth and economic diversification in their regional service
areas. But as utilities promoted consumer demand as part of their postwar “grow and
build” strategy, they also extended the theme of technological progress into the home—
urging consumers to "live better electrically" by embracing domestic conveniences for
the "all-electric home.” The postwar chemical industry, meanwhile, emphasized the
essential role its products played in technological innovation and industrial growth and
highlighted the role of chemical products in everyday life. But with the industry enjoying
an unmatched reputation as a source of new consumer and industrial “wonder” products,
chemical firms often employed more dramatic imagery—of Promethean, science-based
technological advance that harkened back to the world-of-tomorrow themes of the 1930s
world’s fairs. In the 1950s, the industry appealed to its prestigious image as a science-
intensive wellspring of technological innovation as it mobilized to counter nascent public

concerns about pollution and chemical hazards.

7 Rydell, World of Fairs, 215.
™ Rydell, World of Fairs, 98-99.
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Steel Progress

As the American steel industry transitioned to domestic production after World
War II, it enjoyed robust growth to meet the demands of burgeoning consumer industries,
such as autos and appliances, and of infrastructure developments, such as oil and gas
pipelines and high rises. In the 1950s, the American steel industry was not only the
world’s largest (accounting for an estimated 45 percent of total world output in 1951), but
also enjoyed a reputation as among the most technologically-advanced and most efficient.
The industry was dominated by a dozen vertically-integrated firms that represented some
80 percent of domestic capacity, with U.S. Steel alone representing some 30 percent of
domestic production. Postwar corporate image advertising by U.S. Steel and other
steelmakers reflected an optimistic vision of the industry’s continued prospects for rapid
growth and its vital role in the American economy. Steel firms, which largely sold steel
to other manufacturers, typically explained their value to the public by emphasizing the
importance of steel to the overall “progress” of the nation or particular regions, and by
highlighting the role of steel in prestige infrastructure projects and the technological
advances made by other cornpalnies.75

Steel firms had built their corporate images around linkages between steel and
national technological progress since the 1930s. In 1935 advertising executive Bruce
Barton convinced U.S. Steel executives to join other major corporations in institutional
advertising that would build the company’s corporate image while simultaneously
helping defend the American system. The first advertisements designed by Barton’s
agency—Batten, Barton, Durstine, and Osborn (BBDO)—told stories of U.S. Steel’s
contributions to the nation’s economic and technological progress by explaining the
centrality of steel products to automakers, oil companies, and other industries. According
to Marchand, the ads “familiarized the public with U.S. Steel by glamorizing its big
customers—a tactic that avoided direct self-praise while revealing how both the steel

corporation and those it wished to flatter (and to whom it wished to sell its products) had

7 Judith Stein, Running Steel, Running America: Race, Economic Policy, and the Decline of Liberalism
(Chapel Hill, NC: University of North Carolina Press, 1998), 7-36.
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contributed to the progress of the nation.”’® To support its new corporate image building
efforts, U.S. Steel soon created an in-house Public Relations Department and began
publishing a company magazine, U.S. Steel News.”’

Postwar institutional advertising by U.S. Steel continued to build the company’s
image by portraying it as a partner in America’s progress. A 1955 ad showed how “Steel
keeps pace with America” through a vast new mining operation in Venezuela and a new
Research and Development Center in Pennsylvania. The company touted its central role
in building the nation’s infrastructure with an image of the towering five-mile Mackinac
Bridge, a two-tower suspension bridge connecting the upper and lower peninsulas of
Michigan, then being built by U.S. Steel’s American Bridge Division. Elsewhere, U.S.
Steel noted, it was building the State Thruway Bridge in Nyack, New York and
skyscrapers in New York City, Philadelphia, Chicago, and San Francisco. To meet the
needs of American industry, said the company, it was modernizing its plants to increase
capacity and building new facilities such as the Fairless Works in Pennsylvania, which it
called “the largest fully integrated steel mill ever to be built at one time.” The company
said that its 265,000 workers and 277,000 investors were “cooperating with energy,
enterprise and faith as your partners in America’s progress.”’>

California-based Kaiser Steel, which had expanded its facilities to meet wartime
production demands, drew upon similar themes as it explained how Kaiser was helping
“build the West.” A 1955 Kaiser ad explained how Kaiser had helped make possible the
rapid postwar growth of the West by supplying steel products to “hundreds of western
manufacturers.” Like U.S. Steel, Kaiser familiarized the public with its contributions to
economic progress by praising large customers of its products. The ad told, for instance,
how Pacific Gas and Electric, the California utility, was hard at work “helping to provide
better living for Northern California homemakers” with the help of steel products.
Snapshots in the ad highlighted other Kaiser customers—a disc harrow made by a Los

Angeles farm equipment manufacturer and a “Tuna Clipper” made by a San Diego

76 Marchand, Creating the Corporate Soul, 225.
7 See Marchand, Creating the Corporate Soul, 223-229.
BU.S. Steel, “Steel Keeps Pace with America,” advertisement, New York Times, January 23, 1955, p. 57.

43



shipbuilding company. “The manufacturers of the products shown here,” said Kaiser,
“are making important contributions to the remarkable growth of the West.””

By 1960 U.S. Steel would similarly link its corporate image to the postwar growth
of the American West in institutional ads targeted at a western readership. A 1960 ad,
“New Western ideas in steel,” highlighted the company’s role in building western
infrastructure and harnessing natural resources. In four snapshots, U.S. Steel explained
the role of its products in a new dam on the Columbia River in Washington, an
underground pipeline bringing water to Eugene, Oregon, an atomic power plant in
California, and a bank building in San Francisco’s Chinatown. The latter, said the
company, was an example of “East Meets West in Modern Steel.” Underneath the bank’s
ornate exterior, or “colorful curtain of Oriental charm” as the company put it, was “a
modern Western metal...steel!” Harnessing its image to the rapid growth of the West
and the progress of the nation, U.S. Steel ads now carried the slogan: “Lightens your
Work; Brightens your leisure; Widens your world.”*

By selling a vision of steel-driven technological progress and economic growth,
steel firms helped nurture a postwar political environment in which the industry’s
massive environmental impacts would be accepted as the price of progress. As Andrew
Hurley has shown, for instance, local political leaders in Gary, Indiana, refused to
challenge U.S. Steel’s rising toll of pollution in the early postwar era in part because of
the belief that any interference with the industry could jeopardize the city’s economic
growth. Even as residents increasingly complained about “factory odors and ‘murky and
unpalatable’ drinking water,” political and civic leaders shared in the general view that
the smoke billowing from U.S. Steel’s mills was a symbol of prosperity. “Most
residents,” writes Hurley, “believed that despite the inconvenience, dirty air and water
was the price one paid for industrial prosperity.”®' Hurley notes that the association

between pollution and economic progress persisted in Gary into the early 1960s. A 1961

" Kaiser Steel, “Helping to Build the West...With Kaiser Steel,” advertisement, Los Angeles Times,
December 15, 1955, p. A18. On Kaiser Steel, see Ric Dias, “‘Built to Serve the Growing West’: Kaiser
Steel Corporation, the Federal Government, and Regional Development,” Journal of the West, 38 (Fall
1999): 57-64.

0 yUs. Steel, “New Western ideas in steel,” advertisement, Los Angeles Times, March 22, 1960, p. 23.
81 Andrew Hurley, Environmental Inequalities: Class, Race, and Industrial Pollution in Gary, Indiana,
1945-1980 (Chapel Hill, NC: University of North Carolina Press), 38-43.
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Chamber of Commerce publication, for instance, described Gary as a “lusty symbol of
American enterprise” by praising its “mighty blast and open hearth furnaces in her
horizon-long sweep of mills with their up-thrust stacks and her flame-lit nights pulsing

with the reflected fires of hot coke and molten steel.”*?

With expert opinion still
dominated by industrial hygienists who held air pollution to be more of a nuisance than a
health risk, the steel industry would avoid significant local regulation of air pollution in

Gary and many other cities into the 1960s.

Power for Progress—Electric Utilities

Like the steel industry, the electric utility industry entered a period of robust
growth in the decades after World War II. By the early 1950s, some 90 percent of U.S.
electricity was produced by privately-owned firms (including a number of holding
companies) that had been granted “natural monopolies” over their service areas in
exchange for state regulatory oversight over pricing and service. In what historians of the
industry have called its “golden years,” utilities roughly doubled the amount of electricity
produced each decade during the postwar economic boom. As they did so, utilities
adopted a “grow and build” business model of continual expansion based upon
technological innovation, economies of scale, and vigorous promotion of electricity
usage. By promoting consumer and industrial demand within their service areas, utilities
could justify building ever larger power plants that incorporated the latest technological
advances. As these more productive plants came on line, they reduced the cost of
producing electricity. Utilities then passed some of the savings on to customers in the
form of lower rates. Ever lower prices for electricity, in turn, helped sustain rising
consumer demand, which could justify another round of expansion with increasingly
productive power plants. Postwar PR and advertising by utilities thus aimed to prime the
pump of this grow-and-build cycle by stimulating consumer and industrial demand for

electricity within their service regions.*

82 Quoted in Ibid., 60.
%3 See Richard F. Hirsh, Technology and Transformation in the American Electric Utility Industry
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To stimulate increased consumer demand, utilities across the country launched
advertising campaigns in the 1950s and 1960s aimed at encouraging consumers to “live
better electrically” or to buy an “all-electric home.” As they simultaneously courted
potential industrial customers, utilities echoed steel industry advertising in linking their
product to overall technological progress and economic growth in their service regions.
But utilities cultivated increased consumer demand by domesticating technological
progress. They brought “progress” into the American home through imagery associating
the increased use of electrical appliances with rising standards of living. Utilities urged
that the adoption of an array of new electric appliances and a complete electrification of
the home—or “full housepower” in advertising terms—was the key to a better quality of
life. With new electric-powered technologies fully integrated into the postwar home,
cheap and abundant electricity—available at the turn of a switch—promised to lighten the
burdens of domestic chores and improve the quality of family leisure.

Utility advertising in the 1950s and 1960s urged that the modernization of the
household with electric-powered appliances would bring liberation from burdensome
domestic labor. As the Los Angeles Department of Water and Power told its customers
in a 1957 ad, the “modern magic of electricity” allowed you to “accomplish more with
less time and effort.” “In the home,” said the ad, “electricity cooks your meals quickly
and cleanly. It washes and dries your clothes without drudgery. It polishes floors,
washes dishes, does the family sewing.”84 Similarly, a 1957 ad by the New York City
utility, Consolidated Edison (Con Edison), explained to readers how they could get
“work-saving Con Edison electricity” to wash and dry their laundry through new
combination electric washer-dryers. Through the folksy voice of Uncle Wethbee, a
cartoon sidekick of New York television weatherman Tex Antoine, Con Edison

(333

contrasted the modern labor-saving world of electricity to the “‘good old days’ before
electricity.” “When I was a boy,” said Uncle Wethbee, “it seemed I spent most of my

time supplying boy power to one crank or another. If I wasn’t helping Ma by working

Powering the Past: A Look Back, Smithsonian Institution, Powering a Generation of Change <
http://americanhistory.si.edu/powering> (August 20, 2006).

% Los Angeles Department of Water and Power, “You Can Live Better in Los Angeles,” advertisement,
Los Angeles Times, September 24, 1957, p. 12.
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the handle of the old laundry wringer, I was twisting the coffee grinder.”® Utilities
argued that the biggest beneficiary of the domestic technological revolution made
possible by cheap electricity was the modern housewife. “The queens of history would
envy Susan Smith,” declared a 1964 ad by a group representing privately owned utilities.
“You know Susan Smith!” it continued. She represents every modern housewife in
America.” Below a picture depicting Queen Elizabeth and Marie Antoinette marveling at
an electric kettle and an electric iron in a modern kitchen, the ad said that “No queen in
the past ever had such a wonderful servant as the electricity that she uses in her home
every day.”™

To promote the “all-electric” home, utilities established a program in the 1950s to
certify newly-built homes as fully equipped with modern electrical appliances and
properly wired for “modern electric living.” Under this “Live Better Electrically
Medallion Home Program,” utilities told customers to look for the “Medallion” home
insignia before buying a new home. As Southern California Edison explained to its
customers in ads in the late 1950s and early 1960s, “Medallion” homes were guaranteed
to have a built-in “ultra-modern electric range” and “at least three other major
appliances,” to be properly wired with outlets and switches for “full housepower,” and
designed with enough “light for living” to not only illuminate but also to “beautify and
decorate” the home.*” The Potomac Electric Power Company (PEPCO), whose service
area included Washington, D.C., described in 1964 how one couple—Mr. and Mrs.
Smith—benefited from their recently purchased ‘“Medallion” home in Maryland.
“Flameless” or “matchless” electricity provided clean and dependable heating and hot
water for “total electric living” year round. Mrs. Smith, meanwhile, now did a
“minimum of housework™ as her “work-saving electric kitchen” eliminated such chores

as dishwashing and garbage disposal.” As utilities promoted the all-electric home in
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advertising, they also put five model “medallion” homes on display at the New York
World’s Fair of 1964-65.%

While urging Americans to electrify their homes, utilities also sold a broader
vision linking electric power to science-based progress and “world of tomorrow”
technological marvels. The Investor-Owned Electric Light and Power Companies, a
group representing some 300 private utilities, drew upon these themes in the mid-1960s
for both its advertising efforts and for a major exhibit at the New York World’s Fair.
While highlighting contemporary electric-powered domestic conveniences, the group’s
advertisements predicted a future where technological wonders would transform
Americans’ recreational pursuits. Whether staying in an “undersea vacation home” or
traveling in a “flying mobile camper of the future,” Americans could expect an array of
new conveniences and opportunities made possible by cheap and abundant electricity.89
The group also sponsored a major exhibit at the New York World’s Fair in 1964-65—the
Electric Power & Light Pavilion. With walls constructed of hundreds of shimmering
aluminum prisms, the building housed a powerful searchlight that pointed straight up into
the night sky. Visitors to the pavilion could learn about electric wonders of tomorrow,
such as electric autos and climate-controlled cities. But the main attraction was a seven-
act musical, “Holiday of Light,” which explained the benefits of electricity in American
life. “The show,” writes a historian of the fair, “used three-dimensional animated figures.
The scenes included a research laboratory of flashing lights, whirling turbines and
sparking coils; a ‘beauty parlor’ in which an animated ‘Madame Cow’ extolled the
pleasures of warm electric milkers on icy mornings; a house filled with modern electric

. . . 0
appliances; and a dazzling Christmas sequence.”

8 Potomac Electric Power Company, “Signs of Matchless Living,” Washington Post, August 12, 1964, p.
A10.

8 Investor-Owned Electric Light and Power Companies, “Looking Ahead? So Are We,” advertisement,
Time, October 22, 1965.

% Jeffrey Stanton, Electric Power & Light Pavilion, New York 1964 World’s Fair
<http://naid.sppsr.ucla.edu/ny64fair/map-docs/electricpower.htm> (August 20, 2006).

48



Chemical Progress

Few in the postwar era took up the task of explaining their value to the public
with as much energy as chemical companies. Postwar institutional advertising and PR by
chemical manufacturers not only highlighted the array of new domestic products and
conveniences made possible by chemical research but also told of how public-spirited
companies were contributing to the nation’s progress by bringing revolutionary
improvements in agriculture and health care and supplying vital products for the Cold
War space and atomic energy programs. Like steel firms, chemical companies frequently
explained their value to the nation through institutional advertisements that profiled
prestigious customers of their products. In so doing, chemical companies urged that they
were hard at work serving the public interest, solving pressing national and international
problems, and playing an essential role in bringing about rising standards of living. But
chemical companies went beyond even electric utilities in mobilizing striking imagery of
science-based progress, at times by glamorizing the Promethean exploits of scientists and
engineers. Fresh from the lab, a steady stream of “chemical wonders” promised to weave
progress into everyday life. By the early 1950s, the industry was mobilizing this
prestigious image as a science-based engine of progress in order to counter the stirrings
of public concern over its sizeable contributions to air and water pollution.

By the 1920s chemical companies had begun building their corporate images
around themes of public service through chemical progress. In the early 1920s, Du Pont
launched a short-lived institutional advertising campaign linking its image to the figure of
the public-spirited “hero-engineer.” In this campaign, observes historian Ferdinando
Fasce, the company “appropriated . . . an image widely used in novels, movies, and car-
makers’ ads.”®' Du Pont’s aim, writes Fasce, was to create a “positive identification
between the company and this unselfish ‘today’s Prometheus . . . who has brought to

”’92

mankind comforts and conveniences that a century ago were only wishes. But with
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little support among Du Pont managers, the campaign ended within a year.”> Du Pont
returned to institutional advertising in 1935 in response to criticism of its profiteering off
munitions sales during World War I. The company launched an expensive PR and
advertising campaign designed by Bruce Barton’s agency, BBDO, that included a new
radio program, The Cavalcade of America, institutional advertisements in magazines, and
a new corporate slogan, “Better Things for Better Living...through Chemistry.” As
Roland Marchand has observed, Du Pont’s campaign aimed to “humanize” the company
by explaining its role in the nation’s progress through simple populist rhetoric and
themes. Its institutional ads, for instance, featured the voices of “plain and folksy”
characters who discussed the unexpected benefits of chemicals in everyday life. Du
Pont’s Cavalcade radio program, meanwhile, often involved historical narratives that
explained how “Americans had achieved progress by exercising conventional virtues