Rachel Carson: A Pioneer for Science-based Policy Connecting Environment and Health
Abstract:
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Good evening, Ladies and Gentlemen of the University of Pittsburgh C. F. Reynolds Medical
Historical Society. Thank you for your kind invitation, and especially thanks to my colleague and
friend Bernie Goldstein, now living in the second home of my heart in Anchorage Alaska.
In October of 1963, but a few months before Rachel Carson succumbed to breast cancer, she
gave her last major public address to the Kaiser Foundation Hospitals and Permanente Medical
Group in San Francisco. This speech “On the Pollution of Our Environment” distilled much of
the work of her whole life with a clear admonition of
peril ahead if the pattern of dispersing toxic chemicals
into the environment were to continue. Carson saw the
connection between the health of the environment and the
health of people as a manifestation of the great
interconnected web of life, of which humans are but one
part. This deep, centered conviction was instilled in
Rachel Carson from her childhood in Springdale PA,
where she grew up with the freedom to explore her
boundless curiosity about the world around her. Indeed,
this is the first and most essential attribute of a scientistto know how to observe, and to know how to question
and seek answers within a disciplined line of inquiry.
Rachel Carson’s science was not that of the experimenter
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with massive amounts of data subject to rigorous
Council.
statistical analysis. We are all familiar with the tedium of compiling data and meeting the rigors
of statistical validation. Rather, hers was the science of seeing the connections among the
intricate parts of living systems and drawing the implications from her observations into the light
of public discourse. In this speech, she described herself for the first time as an ecologist, then a
relatively new discipline.
I suppose it is a new and rather humbling thought, and certainly one born of this atomic
age, that man could be working against himself. In spite of our rather boastful talk about
progress, and our pride in the gadgets of civilization, there is, I think, a growing
suspicion – indeed, perhaps, an uneasy certainty- that we have been sometimes a little
too ingenious for our own good. In spite of the truly marvelous inventiveness of the
human brain, we are beginning to wonder whether our power to change the face of

nature should not have been tempered with wisdom for our own good, and with a greater
sense of responsibility for the welfare of generations to come. 1
Rachel Carson brought two central concepts to her work and to her whole life perspective. First
this overwhelming sense of precaution in protecting the ways of nature. Perhaps most poignantly
noted in her dedication of Silent Spring to Albert Schweitzer, quoting his sentiment: “Man has
lost the ability to foresee and forestall. He will end by destroying the Earth.”2 And the more
hopeful perspective from a personal sense of wonder at the complexity of creation: “Those who
contemplate the beauty of the earth find reserves of strength that will endure as long as life
lasts.” 3
Rachel Carson’s success in persuading even bureaucratic agencies and elected Congressmen
grew from her passion and effective writing. As a child and an early student, she aimed for a
career as a writer. Indeed, she was a published author at the age of ten.4 In college, Pennsylvania
College for Women, now Chatham University, she came under the tutelage of Mary Scott
Skinker, her biology teacher. In studying biology, Rachel Carson wrote to her mother: “Now I
know what I am writing about!”5 and changed her major to biology. Her credentials as a scientist
were questioned when she was giving testimony to Congress after publishing Silent Spring. In
answer to Senator Gruening of Alaska, she noted her Masters Degree in Biology from Johns
Hopkins University, her teaching at the University of Maryland, and years of research at Woods
Hole Marine laboratory.6 This was the site of her only descent under the ocean. As a woman
scientist, she focused her attention on the estuarine areas, the edge of the sea, because women
were seen as unlucky, even hazardous, on working vessels.
Rachel Carson was not the first to bring science to public policy. Indeed, the nuclear physicists
and engineers who drove the success of World War II had greater influence on public policy, in
the form of support for atomic energy, and for “atoms for peace” in nuclear power. The hard
sciences- chemistry, physics, engineering were never questioned, as innovations ballooned from
the war effort and the space quest of the 1960s. What was new with the presence of Rachel
Carson in the US Bureau of Fisheries and the Fish and Wildlife Service from 1936 to 1952, was
her insistence on looking at the responsibilities of these federal agencies with the wholistic lens
of the ecosystem.
During her time working as an aquatic biologist, and later as editor of all agency publications,
she wrote strong objections to selective predator removal, urging that wolves and coyotes were
essential components of healthy forests and fields. She established the rationale and the program
for preserving National Wildlife Refuges.

But for all the people, the preservation of wildlife
and of wildlife habitat means also the
preservation of the basic resources of the earth,
which men, as well as animals, must have in
order to live. Wildlife, water, forests, grasslands-all are parts of man's essential
environment; the conservation and effective use
of one is impossible except as the others also are
conserved7

Rachel Carson at Fish and Wildlife Service

Her work was central to establishing laws to
protect migratory birds and set the foundation for
the Endangered Species Act. As a marine
biologist working within the Bureau of fisheries,
she provided a strong voice for habitat
preservation and for limitations on over-fishing,
set in the framework of the life cycle of the
individual species.

Rachel Carson was at the table, in staff meetings, and in meetings evaluating the research of filed
biologists.8 Many issues concerned her in that time, especially the science discovered but misapplied. She objected to DDT crop spraying with the intention to eradicate the fire ant. She had
conversations with Edward O. Wilson about the natural history and life cycle of the fire ant to
inform her opinion.9 She considered DDT to be the equivalent of an agricultural atomic bomb
and engaged in the dispute between the Department of Interior which opposed broadscale DDT
spraying and the US Department of Agriculture which supported it.
In many ways, the period during and following World War II was a time of great innovation.
Intense investment in the munitions of war turned in peacetime to production of plastics,
fertilizer, herbicides, and pesticides…the entire petrochemical complex that became the
underpinnings of the modern economy. Suburban sprawl not only separated people from farms,
with the interstate highway system promoted by President Eisenhower, cars became the medium
for the modern age. Farm yields grew as farms consolidated into industrial scale enterprises, and
there were fewer farmers on the land. But this movement to consolidating farms into mono-crop
industrial operations held disaster for the natural land. Topsoil was destroyed, agricultural
biodiversity decreased by 75% in the last 100 years.10
Rachel Carson brought her concerns about workers exposure to harmful chemicals to the
attention of Labor Secretary Frances Perkins. She was worried about the drift from spraying
fields moving into neighborhoods and homes, and she worried about the interactions of longlasting harmful chemicals with each other and in combination with radioactive fallout from

nuclear testing. She was concerned about the unintended consequences of exposing people to a
chemical stew, and she was alarmed about harmful chemicals entering the food chain.
Rachel Carson has been accused of being responsible for banning DDT. But that did not take
place until after the EPA was established in 1970 and finally acted to ban DDT in 1972. Rachel
Carson was primarily concerned about taking caution in using such harsh chemicals without
restraint. She wrote in Silent Spring:
It is not my contention that chemical
insecticides must never be used. I do contend
that we have put poisonous and biologically
potent chemicals indiscriminately into the
hands of persons largely or wholly ignorant of
their potential for harm. We have subjected
enormous numbers of people to contact with
these poisons, without their consent and often
without their knowledge.” 11

This is one example of the way Rachel Carson brought the question of ethical obligations into
the discussion of the use of chemicals. In this period of rampant innovation and industrial
development, she called out a voice of caution, of concern for unintended consequences. The
chemical industry descended upon her with vicious and relentless criticism. From the learned Dr.
Robert H. White-Stevens who gave an interview to CBS stating, “If man were to follow the
teachings of Miss Carson, we would return to the Dark Ages, and the insects and diseases and
vermin would once again inherit the earth.”12
She endured personal attacks from prominent figures such as William Darby of the Vanderbilt
University School of Medicine who thought “If not an outright Communist, surely Carson was
linked to ‘food faddists’ or the organic gardeners, the anti-fluoride leaguers, the worshippers of
‘natural foods,’ and those who cling to the philosophy of a vital principle, and pseudo-scientists
and faddists.”13 Her industry detractors sought to dismiss her concerns as those of a hysterical
woman. She was dismissed as a “Nature lover” and was often depicted in bucolic woodland
settings with children and wearing binoculars, rather than in a scientific setting in the laboratory
with her microscope.14
Rachel Carson delved through mountains of materials in researching Silent Spring. Carson
studied the work of many scientists, both proponents of pesticides who felt harm had not been
sufficiently documented, like Wayland Hayes and those who thought there were damages but
that they could be avoided by alternatives to spraying, like George Wallace. There are 52 pages
of scientific citations in Silent Spring-heavy peer-reviewed journals like Clinical Toxicology of

Commercial Products, Archives of Industrial Health, Proceedings of the Society of Experimental
Biology and Medicine, American Medical Association Archives of Industrial Hygiene and
Occupational Medicine. Scientists were ignored as the use of DDT spread. Some of the findings
were quite alarming to Carson, for example: “DDT was found in mothers’ milk, in newborn
infants, and in people never exposed to DDT, save for dietary contamination. Small amounts of
DDT cause harm: 3.0 ppm inhibit essential heart muscle enzymes; 5 ppm cause necrosis of liver.
DDT is stored in the fat & organs of people: Individuals with no known exposure to DDT store
an average of 5.3 ppm to 7.4 ppm in liver and organs; Agricultural workers - 17.1 ppm;
insecticide plant workers - as high as 648 ppm.” 15 Even federal agency findings were not heeded
in controlling DDT and similar substances as noted in a Federal Drug Administration Report in
1950: “It is extremely likely that the potential health hazards of DDT have been
underestimated.”16
These scientific papers were unlikely to be seen by the public, and few scientists issue press
releases or summaries of their findings for the lay public. The mystique of science in the ivory
tower of academia does not serve well the need for informed citizens to participate in the
complex public policy process. Rachel Carson distilled the information and reflected it back in a
narrative the public could understand. It was the story, the visualization of unintended
consequences and inevitable harm that gave Rachel Carson her credibility and her power. Her
“The Other Road” that closes Silent Spring evokes a plea for caution, and reflection on the
consequences before acting on a broad scale to introduce contaminants into the living earth.
We stand now where two roads diverge. But unlike the roads in Robert Frost’s familiar
poem, they are not equally fair. The road we have long been traveling is deceptively
easy, a smooth superhighway on which we progress at great speed, but at its end lies
disaster. The other fork in the road – the one less traveled by- offers our last, our only
chance to reach a destination that assures the preservation of the Earth.17
Silent Spring caught the attention of President John Kennedy. He had long appreciated Rachel
Carson’s work from her books on the sea and adopted several coastal wildlife refuges as a result
of her influence. Rachel Carson was invited to give testimony to Congress in which she set out
the foundations for a regulatory protocol that would protect living systems from broadscale
contamination from chemicals. Kennedy supported Carson publicly: Because of “Miss Carson’s
book,” Kennedy said in a televised press conference, the Department of Agriculture and the
Public Health Service had launched a full-blown investigation into whether pesticides caused
illnesses in humans.18
When Silent Spring was published, he supported the Congressional hearings in both the Senate
and the House of Representatives to investigate the issue of contamination from pesticides. Here
are her principal findings and recommendations from her Testimony

The contamination of the environment with harmful substances Is one of the major
problems of modern life. The world of air and water and soil supports not only the
hundreds of thousands of species of animals and plants; It supports man himself. In the
past we have often chosen to ignore this fact. Now we are receiving sharp reminders that
our heedless and destructive acts enter into the vast cycles of the earth and in time return
to bring hazard to ourselves.19
Her testimony presented evidence of ways pesticides were transmitted and dispersed in air, water
and soil beyond the areas treated. She made a series of detailed recommendations summarized
here:
All the foregoing evidence, it seems to me,
leads inevitably to certain conclusions. The
first is that aerial spraying of pesticides should
be brought under strict control and should be
reduced to the minimum needed to accomplish
the most essential objectives. Reduction would,
of course, be opposed on the grounds of
economy and efficiency. If we are ever to solve
the basic problem of environmental
contamination, however, we shall have to begin
to count the many hidden costs of what we are
doing, and weigh them against the gains or
advantages.
The second conclusion that seems apparent
is that a strong and unremitting effort ought to
be made to reduce the use of pesticides that leave long-lasting residues, and ultimately to
eliminate them. This, you will remember, was one of the recommendations of the
President's Science Advisory Committee. I strongly concur in this recommendation, for I
can see no other way to control the rapidly spreading contamination I have described.
There are several other recommendations I would like to suggest, bearing on various
specific aspects of the immensely complex pesticide problem. These are as follows:
(condensed)
1. Right of citizens to be informed when poisons are being sprayed in their
neighborhood
2. Support for medical research and education about pesticides, their effects on health,
and the interactions among various man-made chemicals and drugs in the body
3. Establish Standards for the sale and use of pesticides and poisons
4. Registration of chemicals and some control of their indiscriminate use
5. Investigate and promote the use of biological controls for insect management
6. Inform physicians of the impact of biocides on health
7. Protect workers who are heavily exposed, especially workers.20
In 1970, Congress finally acted on the impetus Rachel Carson initiated, under President Nixon.
Between Rachel Carson’s death in April 1964 and November 1970, America was in turmoil not
only over pollution and radioactive fallout, but dramatic images of the Cuyahoga River in Ohio

in flames, with destruction of bridges and buildings, a large spill of crude oil off the coast of the
University of California in Santa Barbara, and all exacerbated by protests of the Vietnam War
and the emergence of Women’s Liberation. In these tumultuous times, it seemed politically
expedient to make some demonstration of response.
The Environmental Protection Agency was established to coordinate the mission of protecting
the nation’s air, water and soil, and the foundational environmental protection laws were enacted
within five years:21
§
§
§
§
§

§
§

Environmental Protection Agency (EPA) established in in 1970 authority to set
tolerances for chemical residues.
Clean Air Act (1970)
Federal Water Pollution Control Act,1948- "Clean Water Act” significantly reorganized
and expanded in 1972.
Endangered Species Act 1973
Congress amended Federal Insecticide, Fungicide and Rodenticide Act in 1972 to
transfer pesticide regulation to the EPA and mandated protection of public and
environment health.
The EPA ceased licensing DDT in 1972.
The Toxic Substances Control Act of 1976 was Silent Spring’s greatest legal vindication.

Throughout her life as a scientist and as a writer, Rachel Carson kept drawing attention to the
interconnected web of life and how the health of humans was inextricably connected to the
health of the environment.
It took hundreds of millions of years to produce the life that now inhabits the earth – eons
of time in which that developing and evolving and diversifying life reached a state of
adjustment and balance with its surroundings. The environment, rigorously shaping and
directing the life it supported, contained elements that were hostile as well as supporting.
…Given time – time not in years but in millennia- life adjusts, and a balance has been
reached. For time is the essential ingredient, but in the modern world there is no time.22
The body of her work is based on the precautionary principle- the need to protect the
environment and natural resources for future generations. Her environmental ethic can be simply
summarized in four key concepts:23
•
•
•
•

Live in harmony with nature.
Preserve and learn from natural places.
Minimize the effects of synthetic chemicals on the natural systems of the world.
Consider the implications of all human actions on the global web of life.

Today, we are facing overlapping and interconnected existential threats to the survival of life on
Earth as we have known it.
Global Warming in 2020 already has reached 1.1℃ increase over pre-industrial levels with
projections of 4 ℃ to 6 ℃ increase by 2050 from feedback with existing emissions.24
Global Pollution: 95% of the global population breathes in polluted air daily.25 Every year,
about 8 million tons of plastic waste escapes into the oceans from coastal nations. 26
Loss of ecosystems: We are eroding the very foundations of our economies, livelihoods, food
security, health and quality of life worldwide. 1,000,000 species are threatened with extinction.27

Loss of Ice Fields: From the Arctic to Peru, from Switzerland to the equatorial glaciers of Man
Jaya in Indonesia, massive ice fields, monstrous glaciers, and sea ice are disappearing, fast.
Millions of gallons of freshwater flow into the oceans- slowing the great thermal-haline
circulation belts.28
Climate refugees: Severe droughts and floods disrupt communities all over the world, especially
in coastal areas and island nations.29 UN predicts 1.2 billion climate refugees by 2050. 30
The regulatory system established in the decade following Silent Spring has failed to protect the
air, the water, the land, or the health of people. In its history, the E.P.A. has mandated safety

testing for only 200 of the 85,000 industrial chemicals available for use today. Once chemicals
are in use, the burden on the E.P.A. is so high that it has succeeded in banning or restricting only
six substances, and often only in specific applications: DDT, polychlorinated biphenyls, dioxin,
hexavalent chromium, asbestos and chlorofluorocarbons.31
The risk to people and living things is a function of the inherent hazard of the material and the
amount of exposure. The approach adopted in the EPA regulatory system manages risk by
controlling the exposure, setting limits on the amount of toxic materials that are considered safe
to expose to the public. This approach ignores one of Rachel Carson’s most central concernsthat we are subject to a chemical stew, a combination of chemicals and toxins emitted by
multiple sources and mixed together in the air and water and soil, so people encounter complex
mixtures of materials, individually permitted as safe.
This approach has failed to protect us. Nearly half of our rivers and streams and more than onethird of our lakes are polluted and unfit for swimming, fishing, and drinking.32 Even more
alarming is the distribution of toxic materials from superfund sites into rivers and spread over the
land due to extreme flooding. Severe storms and flooding contaminate hundreds of acres as
superfund sites overflow onto farmland and residential and business areas. Thirteen of the 41
Superfund sites in Texas were flooded by Harvey and were “experiencing possible damage” due
to the storm.33 The U.S. produces more than 30 million tons of hazardous waste each year.34
U.S. put 76 million tons of pollution into the atmosphere in 2021.35
Much of the hazardous waste comes
from the production of petrochemical
products such as plastics, especially
single-use disposable materials. There
are now 15–51 trillion pieces of plastic
in the world's oceans— from the
equator to the poles, from Arctic ice
sheets to the sea floor.36 Not one square
mile of surface ocean anywhere on
earth is free of plastic pollution. The
fossil fuel industry plans to increase
plastic production by 40 percent over
the next decade.37 These oil giants are
rapidly building petrochemical plants across the United States to turn fracked gas into plastic.
This means more toxic air pollution and plastic in our oceans.
One of Rachel Carson’s greatest concerns which she explained in depth to Congress, was that
toxic chemicals would migrate through food chains and become a health threat to all living
things, including people. This concern has been proven in the body burden of all people tested

by the CDC, even infants at birth. A recent biomonitoring study by the Mount Sinai School of
Medicine found 167 synthetic chemicals found in people screened; 76 are known to cause cancer
in humans or animals; 94 are toxic to the brain and nervous system; 79 cause birth defects or
abnormal development.38 The dangers of exposure to these chemicals in combination has never
been studied.39
Sixty years ago Rachel Carson wrote Silent Spring as a clarion call of warning, a plea for caution
in dispersing potentially harmful synthetic chemicals into the biosphere without understanding
their potential for harm. Her advice has been ignored, and we see the consequences of protecting
industrial profit, apparent convenience, and profligate waste as the quality of our environment
degrades day by day around us. We are not facing a technology problem. Solutions to the energy,
materials, food and water problems that inundate us are readily at hand:
Shifting to renewable and sustainable energy systems; practicing regenerative agriculture to
restore fertility of the ground and capture carbon in the soil; circular materials management
based on non-toxic feedstocks and non-toxic byproducts through green chemistry; and
preserving and respecting the dignity of people.40 We can build a shared prosperity where people
can thrive on a living planet.41 Our life support system comes from the dynamic ecosystems of
the earth that provide fresh air, clean water, fertile ground, and a biodiversity of species, of
which humans are but one part. We must learn to live in harmony with nature. It is an ethical
and moral choice. The laws of Nature are not negotiable. I close with Rachel Carson’s words:
Underlying all of these problems of introducing contamination into our world is the
question of moral responsibility- not only to our own generation, but to those of the
future. We are properly concerned for the health of those now alive; but the threat is
infinitely greater to generations unborn; to those who have no voice in the decisions we
make today, and that fact alone makes our responsibility a heavy one.42
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