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From the Editor

hould Congress and EPA rely more on science in setting the nation’s

environmental priorities? Specifically, should they use comparative risk
analysis, assessing and comparing the risks between different problems, as
the yardstick? And, do we know enough? Is the science adequate?

Last fall, EPA Administrator William K. Reilly used the occasion of the
public release of an important and provocative report to launch a national
debate on these questions. The report was prepared at Reilly’s request by
EPA'’s Science Advisory Board. Among other things, the report
recommended applying comparative risk analysis to sort out environmental
problems and reevaluate their importance relative to each other.

The editors have prepared this issue of EPA Journal to extend the debate.
We invited contributions from some senators and congressmen who have
authority over environmental legislation and appropriations; we asked
scientists from universities and from government; and we solicited the
views of knowledgeable representatives from industry and from
environmental organizations. We were impressed by the thoughtfulness and
variety in the answers we received, whether they were skeptical or
supportive of risk-based decision making.

To provide a historical context for the debate, we asked Al Alm, who has
been involved with the Agency from the beginning, to do a piece, and we
asked EPA Deputy Administrator Henry Habicht to explain what the
Agency is doing now to strengthen its ability to make sounder,
science-based environmental decisions. Other articles spell out the Science
Advisory Board’s recommendations regarding a risk-based environmental
action philosophy and describe how the public’s environmental agenda is
expanding, as new problems are added to old.

You, the reader, may notice something else: EPA Journal is changing.
This issue includes a book review. A new section Habitat, will feature
sometimes poetic, sometimes humorous segments from the works of great
environmental writers. Featuring EPA contains (in this issue) an article on
how Russian and EPA scientists worked together to measure Chernobyl's
effects in the Baltic Sea. Last issue we introduced Newsline, which
gives you glimpses of EPA actions. The issue before, we redesigned
the table of contents to make it more inviting and narrowed the
outer margins to provide more “white space” on the pages. You can expect
more changes in future issues, such as an occasional profile of a famous
conservationist and a Focus section which will explain key environmental
problems for students and their teachers. We are excited about the idea of
fashioning a better, more interesting, more approachable magazine, and we
welcome your comments as the process unfolds.
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For 20 years we have established goals on a
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pollutant-by-pollutant and medium-by-medium basis

without adequately considering broader
environmental quality objectives.

L

promising road to follow, for
targeting our limited resources, and
for mobilizing and deploying
expertise in an efficient and rational
way.

Five years ago, Lee Thomas first
officially recognized the problem of
setting priorities by instructing EPA’s
scientists and managers to examine
our assignments and then try to rank
environmental problems on the basis
of risk. The result of this exercise was
a brave and visionary report
published in 1987 under the title:
Unfinished Business: A Comparative
Assessment of Environmental
Problems.

After ranking environmental
problems on the basis of risk, the
report revealed that expert and public
opinions about the seriousness of
many environmental problems
diverge markedly. As Unfinished
Business put it, “EPA’s priorities
appear more closely aligned with
public opinion than with estimated
risk.” Not surprisingly, our laws are a
better reflection of constituent
opinion than of scientific judgment.
The inescapable conclusion: We need
to improve the translation of
scientific knowledge into the
vernacular of politics and public
opinion, to make rational risk
assessment a part of every citizen’s
common sense.

In one of my first actions as EPA
Administrator, I asked the Agency’s
Science Advisory Board (SAB)—a
distinguished panel of independent
scientists, engineers, and other
technical experts—to review
Unfinished Business, assess its
rankings by applying the best
technical and scientific knowledge
available, and suggest ways to
improve the process of identifying,
assessing, and comparing risks. I also
asked the board to find strategies that
would be particularly effective for
attacking specific problems or for
mitigating many problems at the
same time.

The fruits of the SAB study—
chaired by Dr. Ray Loehr of
the University of Texas and Jonathan
Lash, former Secretary of Vermont’s
Natural Resources Agency and now
director of the Environmental Law
Center at Vermont Law School—were
published in September 1990. The
board’s report, Reducing Risk: Setting
Priorities and Strategies for
Environmental Protection,
significantly advances the
environmental debate by comparing
disparate environmental problems
according to degree of risk and
spelling out the fundamental
principles for developing broader,
more integrated, and more carefully
crafted environmental policies.

The most essential
recommendation in Reducing Risk
proclaims, in no uncertain terms, that
EPA and the nation must locate and
target the most promising
opportunities for reducing the most
serious risks to human health and
welfare and to the environment. I
believe that our response to this
recommendation is pivotal to the
success of all our efforts at
environmental protection.

Chosen primarily on the basis of
the overall degree of public exposure
to known toxic agents, the human
health risks highlighted in the report
are: ambient air pollution; exposure
of industrial and agricultural workers
to dangerous chemicals; indoor air
pollution, including radon; and
contamination of drinking water,
particularly by lead. The recent
reauthorization and strengthening of
the Clean Air Act reflects this
ordering of priorities. Also
compatible with the underlying
principle of this listing is EPA’s
Pollution Prevention Strategy, which
presents a blueprint for a
comprehensive, voluntary program of
pollution prevention across the
country. One important goal of this
strategy is the reduction of emissions

of 17 especially troublesome toxic
chemicals by 33 percent by the end
of 1992 and 50 percent by the end of
1995.

Reducing Risk also identifies
high-risk ecological problems, chosen
chiefly on the basis of their
geographic scope and the time
necessary to reverse negative impacts:
alteration and destruction of habitat;
extinction of species and loss of
genetic diversity; depletion of
stratospheric ozone; and changes in
the global climate. The report further
recommends that we address
ecological risks with the same level
of effort that we have devoted in the
past to human health risks. This
recommendation recognizes the
intimate relationship between vital
and productive natural ecosystems
and the ultimate well-being of people
and their only habitat.

In April of this year, two different
reports underscored the SAB’s focus
on ecological relationship. First, a
NASA study showed that ozone loss
over the United States since 1978 has
amounted to almost 5 percent, nearly
twice what we thought just a few
months ago when the community of
nations negotiated amendments to
the Montreal Protocol. EPA estimates
this could result in an additional
200,000 American deaths from skin
cancer over the next 50 years—a
fatality estimate 21 times higher than
previously forecast. (These are
estimates based on models and could
vary plus or minus 25 percent.)
Second, in an EPA-funded study of
global climate change, the National
Academy of Sciences said the
possibility of global warming (by as
much as nine degrees Fahrenheit)
“poses a potential threat sufficient to
merit prompt responses,” including
U.S. participation in international
programs to slow population growth,
development of safer and more
efficient transportation and energy
systems, reforestation, elimination of
chlorofluorocarbons (which are also
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Problems In Ranking Risks

As long as there are large gaps in key
data sets, efforts to evaluate risk on a
consistent, rigorous basis or to define
optimum risk reduction strategies
necessarily will be incomplete, and
the results will be uncertain. For
example, data on human exposure
and on the toxicity of many
pollutants are seriously deficient.

Moreover, great uncertainty often is
associated with the data that do exist.
Exposure and toxic-response models,
the numbers used to quantify risks,
and variations in individual
susceptibility to risks are often highly
uncertain. Without more and better
data, conclusions about relative risk
will be tenuous and will depend in
large measure on professional
judgment.

In addition to the lack of data,
methodological inadequacies also
impede the assessment and
comparison of risk. In particular, the
methodologies currently used to
estimate the benefits of risk reduction
activities are inadequate and
inappropriate.

An additional difficulty entailed in
any attempt to compare and rank
environmental risks is the inevitable
value judgments that must be made.
For example, are health risks posed
to the aged more or less serious than
health risks posed to infants?
Comparing the risks posed to human
populations with the risks posed to
ecosystems may be even more
difficult. It seems clear that
subjective values always will—and
should—influence the ranking of
relative environmental risks, no
matter how sophisticated the
technical and analytical tools
become.
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The Extraordinary Value Of Natural
Ecosystems

Natural ecosystems like forests,
wetlands, and oceans are
extraordinarily valuable. They
contain economically valuable
natural resources that feed, clothe,
and house the human race. They act
as sinks that, to a certain extent,
absorb and neutralize the pollutants

There are heavy costs
involved if society fails to
set environmental priorities
based on risk.

generated by human activity.
Although natural ecosystems—and
the linkages among them—are not
completely understood, there is no
doubt that over time the quality of
human life declines as the quality of
natural ecosystems declines. Further,
they have an intrinsic, moral value
that must be measured in its own
terms and protected for its own sake.

However, over the past 20 years
and especially over the past decade,
EPA has considered the protection of
public health to be its primary
mission, and it has been less
concerned about risks posed to
ecosystems. The Agency’s relative
lack of concern reflects society's
views as expressed in environmental
legislation.

Over the long term, ecological
degradation either directly or
indirectly degrades human health
and the economy. For example, as the
extent and quality of saltwater
estuaries decline, both human health
and local economies can suffer. As

soils erode, forests, farmlands, and
waterways can become less
productive. And while the loss of
species may not be noticed
immediately, over time the decline in
genetic diversity has implications for
the future health of the human race.
National efforts should recognize that
human health and welfare ultimately
rely on the life support systems and
natural resources provided by healthy
ecosystems.

Time, Space, and Risk

Two aspects of potential
environmental problems—i.e., their
temporal and spatial
dimensions-—must be given
considerable weight.

The temporal dimension is the
length of time over which the
problem is caused, recognized, and
mitigated. For some environmental
problems it can be long. It may take
decades of human activity to begin to
change the global climate, and more
decades may pass before the effects of
human activity on the global climate
are clearly understood. Some
pollutants can persist in the
environment—and thus pose
environmental risks—indefinitely.
And it may take decades or even
centuries before depleted species of
wildlife recover from the loss of
habitat.

The spatial dimension of an
environmental problem is the extent
of the geographical area that is
affected by it. Some, like elevated
levels of radon, may be limited to the
basements of some homes, while
stratospheric ozone depletion can
affect the entire globe. And some
global problems, like the loss of
genetic diversity, can be caused by
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critical success among senior EPA
staff and thoughtful outsiders, it had
limited impact on Agency priorities
and on internal operations.

The report did, however, catch the
eye of William Reilly, then President
of World Wildlife Fund and The
Conservation Foundation.

When Reilly became EPA
Administrator two years later, he
decided to appoint an outside group
to go through a similar exercise in
developing risk-based priorities. After
reviewing several options for outside
participation, he finally chose the
EPA Science Advisory Board (SAB)
as the instrument for conducting the
study.

The final SAB report, Reducing
Risk, strongly argued that risk-based
priorities were critical to protecting
the public and the ecosystem. The
report also suggested that ecological
risk should be given equal billing to
health concerns; that a greater range
of tools should be employed toward
reducing risk, such as market
incentives and information; and that
other national policies, such as
energy and agricultural policy,
needed to reflect environmental
concerns. While calling for upgrading
analytical tools, the report also
recognized that informed judgment
would play a role in the development
of risk-based priorities.

The timing of the SAB's report,
released in September 1990, was
perfect. Almost 20 years after EPA’s
creation, the need for coming to grips
with priorities had never been
greater. Old problems, such as
nonpoint-source water pollution or
smog, had defied solution. The
implementation of RCRA and
CERCLA was still in the early stages.
New problems reached political
prominence, such as radon, asbestos,

and other forms of indoor air
pollution; ozone depletion; species
diversity; and global warming. The
backlog of unfinished business had
grown, not diminished, over time.
Second, it was clear that resource
constraints were going to be a reality
in the foreseeable future. EPA’s
budget over recent years has been
relatively flat. It increased only about

Almost 20 years ?Ifter EPA’s
creation, the need for
coming to grips with
priorities had never been
greater.
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10 percent between 1990 and 1991,
and the Administration’s proposal for
fiscal year 1992 was an even smaller
percentage increase. Beside the
general limitations on federal
spending, EPA is also faced with
extreme competition within its
appropriations subcommittee. The
Independent Offices Appropriation
subcommittee must weigh EPA
resource needs against those of the
National Aeronautics and Space
Administration (NASA), which has a
politically sophisticated constituency;
the Department of Veterans Affairs,
recently upgraded to Cabinet status;
and the National Science Foundation,
which funds basic R&D, an
Administration priority. The paucity
of funds for discretionary federal
programs, coupled with this
institutional rigidity, almost
guarantees the EPA’s budget will lag
behind legislative expectations by a
large amount.

The SAB report solidified the
coalescence of risk and
priority-setting into the concept of

relative risk. As a concept, risk could
not only be used to guide individual
decisions, it could also be used to
rank risks against each other. In some
cases, such as cancer risk, the risks
could be compared quantititatively.
In most cases, however, professional
judgment must be used to rank risk,
backed up by the best analytical data
possible. For example, judgments are
necessary to compare suffering by
asthmatics from air pollution to
premature deaths from human
exposure to a carcinogen. And
judgments are necessary to compare
the potential risks from global
warming to oil spills. Answers to
these questions require judgment,
experience, and adherence to criteria;
no analytical “silver bullet” can make
these decisions for us.

Establishing relative risk rankings
does not necessarily translate to
budgetary and programmatic
priorities. Managers must ultimately
rank relative risk reduction potential.
That is, a moderately high risk may
be amenable to a great deal of risk
reduction at low cost, while
addressing a higher risk might be less
feasible and much more expensive.

The SAB report does not reveal any
blinding new insights or divine
revelations. In fact, it is no more than
a synthesis of policy and analytical
ideas and processes that have
developed over the last 20
years—particularly those relating to
risk assessment and priority setting
that were embodied in Unfinished
Business. It is nevertheless a very
influential document. Never before
has such a distinguished group of
scientists reached such a strong
consensus of the need for new
directions, and equally important,
never has an Administrator embraced
changes with such gusto. O
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What the Public Thinks

by Thomas A. W. Miller
and Edward B. Keller
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Changing public attitudes have
been the driving force behind
this country’s environmental
commitment.

Amen‘cans’ attitudes concerning
most environmental issues are in
a state of rapid and profound change.
Whether we look at worries about
pollution in general, or perceptions
of the risks posed by specific
problems, the recent shifts in public
opinion have been little short of
extraordinary.

At the broadest level, the message
being sent out by the American
people is a clear one: We are
increasingly nervous about the
environmental problems around
us——virtually any kind of
environmental problem. Although the
recession has somewhat dampened
environmental concerns in the short
term, as it has for education and drug
abuse, the long-term trend toward
heightened public sensitivity about
environmental matters will continue.

When examined in detail, however,
the recent shifts in public opinion
tell a much more complex and, at
times, ambiguous story. This article
will discuss current perceptions of
specific environmental risks, changes
in those perceptions in recent years,
and the underlying attitudes driving
public concerns. From the
perspective of our public opinion
research, we will also suggest some
implications for public policy and for
educational initiatives.

(Miller is Senior Vice President and
Keller Executive Vice President of
The Roper Organization, the public
opinion research firm.)

How Americans View Environmental
Risks

In 1987, working with EPA, The
Roper Organization developed a
comprehensive list of 29
environmental problems. The
purpose was to rate the perceived
seriousness of these problems from
the public’s point of view. These
ratings would then be compared to
scientific assessments of the risks
attached to these problems, as
determined by EPA’s staff. A
benchmark measure was taken early
in 1988, and an update in early 1990.
Each time, the measure was taken of
nationally representative samples of
adult Americans, interviewed in
person in their homes.

At the broadest level, these studies
illustrate vividly how the concern
spreads to virtually all types of
environmental problems. Majorities
of Americans consider 28 of the 29
problems to be at least “somewhat
serious.” They also call 17 of the 29
“very serious.” Further, for 18
problems, more people called them
“very serious” in 1990 than did so in
1988. This is a clear illustration of
the general growth of environmental
concerns.

Topping the list of most worrisome
problems, according to the public, are
hazardous waste sites, whether still
in use or already abandoned. Nearly
two-thirds mention these as “very
serious.” Also high on the list are

water pollution from industrial
waste, worker exposure to toxic
chemicals, accidental oil spills,
depletion of the ozone layer, and
radiation from nuclear power plants.

At the opposite end of the
spectrum—the problems least likely
to be associated with high risk—are
radiation from microwaves and
X-rays, and indoor air pollution.

Several points about how
Americans perceive the risks of
environmental problems are worthy
of note.

First, they do perceive different
levels of risk, whether or not their
perceptions coincide with those of
the experts. There is a significant
“spread” from the 67 percent who
consider active hdzardous-waste sites
to be “very serious” to the 13 percent
who assign this rating to radiation
from microwave ovens. At the very
least, this spread suggests that the
capacity for public discrimination is
real—albeit sometimes, perhaps,
misinformed.

Second, and more important, the
effect of language—how problems are
described to people—is clearly
evident. It comes as little surprise
that the two most serious problems
concern “hazardous” waste sites. To
say that a problem is “hazardous”
almost automatically raises a red flag
in front of the public.

The potency of terminology is
clearly illustrated by a test Roper
conducted in its 1990 study of
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Other changes in public
opinion, however, suggest

at perspectives are shaped
more by media attention to
problems than by greater
public knowledge of their
risks.
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radon in people’s homes is as much
concern to the public for its impact
on nature and wildlife as it is for its
effect on human health. Similarly,
destruction of wetlands is considered
to be as much a human health
problem as an ecological one.

This suggests, perhaps, the need for
more and better education. However,
in its defense, it is probably not the
public’s job to determine why
individual problems need to be
addressed. Rather, its role is to be
convinced that specific problems are
indeed serious enough to be
considered environmental priorities.

The basic standards, then, by
which expert judgments are made
have to be popularly understood.
And that has tremendous
implications for EPA as it tries to
broaden the focus of national policy
to include ecological risk. For the
moment, at least, such an effort runs
against the tide of public opinion.

-';—??;—ﬁ“!_?_—:_f

Reprinted by permission, Tribune Media Séwices.

MARCH/APRIL 1991

Implications For the Future

Although popular anxieties about
specific risks have risen in recent
years, the rise suggests not so much a
more sophisticated approach to
establishing priorities, but rather a
broadening of the public’s
environmental agenda. More
problems are being added to those
that need to be resolved; relatively
few are being deleted. Americans do
not feel that our environmental
problems are under control, and they
are inclined to look at most of them
as increasingly serious.

This is good news for our country’s
continuing effort to improve the
quality of environment. There is a
definite mandate from the public to
proceed.

A change in policy orientation from
human health risks to larger
ecological risks, however, challenges
the current perspective of most

Americans. The underlying rationale
for this change needs to be
communicated convincingly. The
focus, at least initially, should
probably be to explain the value of
natural ecosystems and to draw a
clear connection between them and
human health and welfare. Once this
message has been received, the
public will be in a better position to
understand the types of risks posed
by specific problems.

Another key issue, especially when
it comes to specific risk assessment,
centers around language—the
language used by scientists,
government officials, and other
experts to communicate to the public,
as well as the language employed by
opinion researchers such as ourselves
to elicit public opinion. Using words
such as “toxic” or “hazardous” to
describe a problem can have a
dramatic impact on the public’s
evaluation of the problem.

Finally, gaps between expert and
public assessments of risks, while
narrower perhaps than in the past,
still exist. In all likelihood they will
continue to exist. However, in our
opinion, we should not attempt to
bring public perceptions precisely
into line with those of experts. Such
an attempt would require a massive
educational effort and a lot of time,
time that most Americans, and the
environment, simply do not have.
Instead, the basic objective should be
to cultivate public confidence in the
general goals of our scientific and
environmental leadership, so that
Americans willingly “delegate”
responsibility for specific risk
assessments to those most capable of
making them. Once this is
accomplished, the resources and
funds needed to address our most
pressing environmental problems
should follow. O
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The Road to Innovation

by F. Henry Habicht

|n September 1990, nearly two years
into the Bush Administration, EPA’s
Science Advisory Board (SAB)
released a compelling new report
entitled Reducing Risk. This
document made 10 major
recommendations that, taken
together, called for fundamental
changes in the way EPA carried out
its responsibilities. One
recommendation has drawn
particular attention, and generated
extensive debate, both inside and
outside the Agency. The SAB
recommended that EPA’s agenda be
shaped by considerations of relative
risk. That is, EPA should set
priorities for future action based on
the comparative risks posed by
different environmental problems
and on the opportunities available for
reducing those risks.

The SAB report on Reducing Risk
was not the first document to
examine relative environmental risk.
In fact, the SAB report was explicitly
intended to reevaluate and update
the findings of EPA’s landmark
study, Unfinished Business,
completed in 1987. But Reducing
Risk went beyond that; it also
outlined the main aspects of a risk
reduction strategy that “takes
advantage of the best opportunities
for reducing the most serious
remaining risks.”

Reducing Risk thus gave a powerful
impetus to several initiatives already
under way at the Agency. Like the
SAB report, our initiatives are about
recognizing and realizing
opportunities to integrate, to be more
effective, and to enlist a broader base
of public supporters in the cause of

(Habicht is Deputy Administrator of
EPA))

environmental protection. These
ideas and initiatives have caused
readily apparent changes in EPA’s
strategic management and daily
operations. Risk-based planning and
budgeting are not philosophical
concepts that might be applied
usefully in tomorrow’s EPA. As far as
EPA’s use of comparative risk is
concerned, the future is now.

P2 o e,

The concept of relative risk
reduction also has an
important role to play when
chanfes in the Agency’s
legislative authorities are
debated by Congress.

Since being named EPA
Administrator in January 1989, Bill
Reilly has worked to bring new
flexibility, creativity, and a
sharpened focus to the Agency'’s
extraordinarily complex legal and
moral duties. Setting management
priorities on the basis of comparative
risk assessment has been one of the
most important ingredients of the
Reilly philosophy of environmental
protection. In fact, risk-based
decisionmaking, Total Quality
Management, and pollution
prevention have been three “pillars”
of EPA strategic thinking since 1989.

Despite the Administrator’s
commitment to risk-based
decision making,and the SAB’s strong
recommendation, the concept is
sometimes criticized as impractical
and unrealistic. Admittedly, despite
substantial improvements in recent
years, environmental data bases
remain incomplete, and risk
assessment tools remain imprecise.
How then, critics ask, can

comparative risk assessment be a
reliable guide to environmental
policy?

It is important to remember that the
SAB recognized the scientific
uncertainty that underlies—and to
some extent will always
underlie—comparative risk
assessments. SAB members
understood that subjective value
judgments will always play a role in
environmental policy; they believed
that such a role is perfectly
appropriate, no matter how
sophisticated the technical and
analytical tools become. Nevertheless,
they strongly supported the increased
use of risk comparisons at EPA. In
the words of the SAB report, “EPA
programs should be shaped and
guided by the principle of relative
risk reduction, and all available risk
data and the most advanced risk
assessment and comparison
methodologies should be
incorporated explicitly into the
Agency’s decision-making process.”

The value of comparative risk
assessment is the pervasive theme
underlying the first five
recommendations in Reducing Risk.
They are: EPA should target its
environmental protection efforts on
the basis of opportunities for the
greatest risk reduction; EPA should
attach as much importance to
reducing ecological risk as it does to
reducing human health risk; EPA
should improve the data and
analytical methodologies that support
the assessment, comparison, and
reduction of different environmental
risks; EPA should reflect risk-based
priorities in its strategic planning
processes; and EPA should reflect
risk-based priorities in its budget
process.

In the months since the SAB
released its report, EPA has
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A Dissenting Voice

by Senator David Durenberger
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Some cautions I will raise
are also stated in the SAB
report, but they have been
swept aside in the

enthusiasm with which the
report has been embraced.

T oo e -

(Durenberger (R-Minnesota)
serves on the Senate Committee on
Environment and Public Works.)
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The report of the Science Advisory
Board, Reducing Risk: Setting
Priorities and Strategies for
Environmental Protection, makes an
important contribution to the
national debate on environmental
protection.

The board’s endorsement of
pollution prevention and market
incentives as-public policy tools is
appreciated. The Congress has made
a start in these areas with the acid
rain provisions of the Clean Air Act
Amendments and the Pollution
Prevention Act, both passed in the
waning days of last year. We can do
more in these areas, and the report
provides many useful examples
which deserve to make their way into
EPA programs.

But I cannot wholeheartedly
endorse the fundamental theme in
Reducing Risk. That theme is woven
from three propositions.

First, health and environmental
threats may be measured along a
unidimensional yardstick. To quote
from the report,

The concept of environmental
risk, together with its related
terminology and analytical
methodologies, helps people
discuss disparate environmental
problems with a common
language. . ..

The second proposition is that an
expert assessment of environmental
risk can help prioritize society’s
investment in environmental
protection:

There are heavy costs involved

if society fails to set

environmental priorities based
on risk. If finite resources are
expended on lower-priority
problems at the expense of
higher-priority risks, then
society will face needlessly high
risks. If priorities are

established based on the
greatest opportunities to reduce
risk, total risk will be reduced
in the most efficient way . . ..
And the third proposition is that
public opinion, reflected in the
environmental laws enacted by
Congress, is not a reliable guide when
it comes to setting priorities:
Because most of EPA’s program
offices have been responsible
for implementing specific laws,
they have tended to view
environmental programs
separately ... and questions of
relative seriousness or urgency
have remained unasked.
Consequently, at EPA there has
been little correlation between
the relative resources dedicated
to different environmental
problems and the relative risks
posed by those problems. . ..

There are many flaws in these
arguments. Some cautions I will raise
are also stated in the SAB report, but
they have been swept aside in the
enthusiasm with which the report
has been embraced. The
counter-intuitive notion, first stated
in Unfinished Business, that we may
be spending scarce resources on the
wrong problems is intoxicating for
some, so much so that the practical
realities of science and politics are no
longer recognized as important
constraints.

My first set of cautions might be
described as methodological. These
are problems, theoretical and
practical, with comparative risk
assessment. The most obvious are the
gaps of information. We don’t know
enough to make comparisons among
risks. Our models for cancer risk
assessment are in their infancy. We
know much less about the
mechanisms for other effects, like
birth defects and neurotoxicity. Data
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How does one compare a
case of lung cancer in a
retired petrochemical
worker to the loss of
cognitive function
experienced by an urban
child with lead poisoning?
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on human exposure to these hazards
are limited.

The methodological problems go
deeper. There is no objective
yardstick along which risks can
reasonably be compared. How does
one compare a case of lung cancer in
a retired petrochemical worker to the
loss of cognitive function
experienced by an urban child with
lead poisoning? How do we make
choices between habitat and health?

Suppose that EPA had two
programs, one {o prevent cancer
caused by radon, and the other to
protect wetlands for the use of
migratory waterfowl. How much
should the Agency spend on each?
Which presents the greater
“environmental risk"?

The SAB report proposes that we
spend as much protecting the
ecosystem as we do protecting public
health. In the long run, according to
SAB, human health depends on the
health of the environment. But equal
funding is a stab in the dark, no more
expert a guess on the relative value of
these two “environmental risks” than
you could get from your spouse, your
neighbor, or your congressman.

The proper balance in the EPA
budget between habitat and health
cannot be found in comparative risk
assessment. It's a question that can
only be answered by an appeal to
public opinion. We must do our best
to inform public opinion about the
consequences of various choices.
Public health and environmental
science is critical in that role. But in
a democratic society, it is a mistake
in method to think these questions
can be answered without asking the
public about its priorities.

The problem of ground-water
pollution illustrates the point.
Comparative risk studies suggest we
assign low priority to ground-water
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protection programs like Superfund.
Agency professionals compare
ground water to other human health
problems and rank it low. There is
little evidence of health-threatening
contaminants in the ground water
used for drinking water supplies.
Why, then, is so much money
spent on Superfund? It may be that
the public measures ground water
differently than do the experts. The
public may see it as a natural
resource, like waterfowl habitat, that
is valued for reasons other than its
current public health impact. This is
a methodological flaw. One cannot
substitute quasi-scientific
comparisons along a single
dimension, like cancer risk, for
judgments made by the public that
reflect a bundle of different values.

St. Joseph Gazette. December 14, 1983.

My second caution is about equity.
That’s what it is called in the SAB
report. The public has more on its
mind than body counts. Its
evaluation of risk is not like the
simple calculus of the health service
professional. The public will accept
relatively small risks spread evenly to
many, especially if they are voluntary
risks, more readily than it will accept
large, involuntary risks imposed on
the few. Superfund is, in part, about
fairness; it is not just about public
health.

Equity value extends to future
generations. It is intergenerational.
Again, ground water is a case in
point. The average glass of ground
water poured in the United States fell
as rain water 200 years ago. It has
taken generations to percolate to the

EPA JOURNAL









Community-Right-to-
Know Violations Cost
Two Companies $38,000

Two New Jersey firms agreed
to pay $98,600 in fines for
failing to file toxic release
inventory forms for 1987 and
to meet reporting
requirements in the future.

The Emergency Planning
and Community
Right-to-Know Act requires
facilities with 10 or more
employees that manufacture,
process, or use more than
“threshold” amounts of
certain chemicals to report
chemical emissions to EPA
and state agencies.

The two New Jersey
companies involved, Alford
Packaging in Ridgefield Park
and Hoeganaes Corporation
in Riverton, signed consent
decrees to pay $12,750 and
$85,000 respectively for their
violations.

Texas Company Cited
For TSCA Violations

EPA has issued an
administrative civil
complaint against Champion
Technologies, Inc., (formerly
Champion Chemicals) of
Houston, Texas, citing the
company for violations of the
Toxic Substances Control Act
(TSCA). That law says no
person may manufacture,
import, process, or otherwise
use a chemical substance not
listed in EPA’s Chemical
Substance Inventory.
Champion is charged with
manufacture and commercial
use of an unlisted chemical
and with failure to abide by
inventory rules at two of its
facilities. EPA is asking a
$162,000 penalty from the
company.

Hoboken Fined $225,000
For Waste
Violations

The city of Hoboken, N.J., has
agreed to pay a penalty of
$225,000 for discharging
polluted waste water into the
Hudson River in violation of
the city’s discharge permit
and the Clean Water Act.
Under an agreement with
EPA, the city will upgrade its
sewage system to provide
secondary treatment by 1993
and, meanwhile, take steps to
improve operations at
existing facilities. Sixty
percent of the penalty goes to
the federal government and
40 percent to the tri-state
environmental agency that
joined EPA as a plaintiff in
the case.

USX Charged With
Clean Air Act
Violations

EPA has filed a civil suit
against USX Corporation
(formerly U.S. Steel) for
violations of the Clean Air
Act at the company's
Clairton, Pa., plant, charging
USX with using contaminated
water to cool coke and with
releasing raw coke-oven gas.
The Agency seeks an
injunction requiring USX to
install pollution control
equipment and otherwise
bring the facility into
compliance with state and
federal clean air rules. The
suit also seeks penalties of up
to $25,000 per day per
violation, plus litigation
costs.
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Rate of Ozone Depletion
Double Earlier Estimate

New data from NASA suggest
the protective ozone layer
over the United States has
been depleted by four to five
percent since 1978,
approximately double earlier
estimates. As a result of this
higher level of depletion,
EPA estimates there could be
200,000 more deaths from
skin cancer in the United
States over the next 50 years.

The ozone layer limits
penetration of high-energy
ultraviolet radiation to the
Earth’s surface. Exposure to
the radiation may cause skin
cancer and damage plants
and aquatic life.

Responding to the new
NASA data, EPA
Administrator Reilly said he
was intensifying Agency
efforts to reduce the use of
ozone-depleting chemicals,
among them CFCs, widely
used in air conditioning and
refrigeration. Other ozone
depleters include halons, a
fire suppressant; carbon
tetrachloride, a commonly
used solvent; and methyl
chloroform, another widely
used commercial solvent.

Worldwide efforts to limit
the use of ozone-depleting
substances have progressed
rapidly over the past several
years. A landmark
international treaty, the
Montreal Protocol, has now
been signed by almost 70
nations and was significantly
strengthened at a meeting last
June. The amended Protocol
calls for a phase-out of CFCs,
halons, and carbon
tetrachloride by 2000 and
methyl chloroform by 2005. It
also establishes a fund to
assist developing countries in
meeting their obligation to
limit use of ozone depleting
chemicals.

“The United
States—government and
industry—has long played a
leadership role in efforts to
protect the ozone layer,”
Administrator Reilly said.
“The new information from
NASA suggests we may need
to do still more. We are

exploring the full range of
options, including
intensifying efforts to assist
developing countries and
accelerating efforts to bring
ozone-safe substitutes on
line.”

New Report
Shows Progress
in Air Quality

EPA’s 17th annual report on
urban air quality, released
March 5, 1991, shows
progress for six major
pollutants over the period
from 1980 through 1989.

The report, “National Air
Quality and Emissions
Trends, 1889” is based on
data from some 4,000 air
pollution monitoring stations
nationwide and deals with
the pollutants for which EPA
issues national standards.
During the 10-year period
1980-1989, the report shows
the following changes in
average ambient amounts of
the pollutants:

® Smog levels decreased 14
percent.

® Lead in the atmosphere
decreased 87 percent.

® Sulfur dioxide fell 24
percent.

® Carbon monoxide
decreased 25 percent.

® Particulates (dirt, dust,
soot) decreased 1 percent in
the years 1982-1989.

® Nitrogen dioxide decreased
5 percent.

“The report shows
substantial progress in
reducing atmospheric levels
of our most pervasive
pollutants during a period of
considerable economic
growth,” said EPA
Administrator Reilly. “This
means our country’s
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As a current example of
“environmental” writing, Second
Nature performs a useful
pedagogical function: It rescues the
language of the genre from the
rather perfunctory and dispirited
state into which it has fallen.
Protecting the environment has
become a rather abstract enterprise.
And its language has begun to
reflect great distance from ordinary
human experience: parts per
billion; CFCs; no net loss; SDWA;
mutagens; VOCs. And on and on
through reams of testimony,
hundreds of dockets, vast libraries
of technical reports.

It is the language of
professionalism, of lawyers,
scientists, and policy makers.
Almost immediately after the
rhetorical flights of Earth Day,
professional jargon began to
infiltrate the public discourse of
conservation and environmental
protection. While convenient for
efficient communication of esoteric
information, the new language
leaves the average citizen unmoved,
uninformed, unexcited.

To his everlasting credit, Pollan
uses the deceptively simple device
of a garden book to re-invigorate
conversations about our
environment, about our places and
our surroundings. “Much of
gardening is a return,” he writes,
“an effort at recovering remembered
landscapes.” Pollan’s audacity is
" subtle. With thick description and
layered nuance, he ties
down-to-earth gardening to larger,
more global concerns. In the end,
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he succeeds magnificently, and his
book is likely to be passed from
hand to hand for generations to
come.

From a variety of angles and
perspectives, Pollan is essentially
saying that to make a garden is to
manage in the middle. A garden
manifests the dry principles of
compromise. It mediates between
nature and culture. Every garden
has its own special conditions, its
own unique combination of vectors.
Climate, weather, soil, water, light,
and ecological factors influence its
design and set its parameters. Since
figuring all this out is more art than
science, Pollan learns to “design
with nature,” the title of lan
McHarg’s seminal treatise on
harmonizing human occupation
with natural processes.

Public opinion polls now say that
gardening is America’s most
popular leisure activity. Some do it
for creativity and a sense of
craftsmanship; some, for
self-sufficiency, independence, and
health; some, for relief from
modern stress and pressure; and
others, of course, for the sheer
beauty of the enterprise and its

results. Whatever the ostensible
motivation, virtually all modern
gardeners share a powerful urge to
forge a new partnership with
nature—that is, to accept the local
givens and limits of nature, to
preserve it as much as possible, to
restore it wherever possible, to
enhance it, work with it, honor it.
These same sensibilities are also
broadly at work in the
environmental movement of the

past two decades, particularly in its

emphasis on ecological
interrelationships. Second Nature,
published by the Atlantic Monthly
Press, is Michael Pollan’s

demonstration of how the worlds of

the garden and the
environmentalist are inextricably
linked. Gardening is a large portal
into environmentalism. O
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beginning by a swimming sperm)
simple primitive seeds carrying
some nourishment for the young
plant had developed, but true
flowers were still scores of millions
of years away. After a long period
of hesitant evolutionary groping,
they exploded upon the world with
truly revolutionary violence.

The event occurred in Cretaceous
times in the close of the Age of
Reptiles. Before the coming of the
flowering plants our own ancestral
stock, the warm-blooded mammals,
consisted of a few mousy little
creatures hidden in trees and
underbrush. A few lizard-like birds
with carnivorous teeth flapped
awkwardly on ill-aimed flights
among archaic shrubbery. None of
these insignificant creatures gave
evidence of any remarkable talents.
The mammals in particular had
been around for some millions of
years, but had remained well lost
in the shadow of the mighty
reptiles. Truth to tell, man was
still, like the genie in the bottle,
encased in the body of a creature
about the size of arat . ...

Neither the birds nor the
mammals, however, were quite
what they seemed. They were
waiting for the Age of Flowers.
They were waiting for what
flowers, and with them the true
encased seed, would bring. . ..

When the first simple flower
bloomed on some raw upland late
in the Dinosaur Age, it was wind
pollinated, just like its early
pine-cone relatives. It was a very
inconspicuous flower because it

From THE IMMENSE JOURNEY by
Loren Eiseley. Copyright {c) 1957 by
Loren Eiseley. Reprinted by permission
of Random House, Inc.
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had not yet evolved the idea of
using the surer attraction of birds
and insects to achieve the
transportation of pollen. It sowed
its own pollen and received the
pollen of other flowers by the
simple vagaries of the wind. Many
plants in regions where insect life
is scant still follow this principle
today. Nevertheless, the true
flower—and the seed that it
produced—was a profound
innovation in the world of life . . ..

But the seed, unlike the
developing spore, is already a fully
equipped embryonic plant packed
in a little enclosed box stuffed full
of nutritious food. Moreover, by
featherdown attachments, as in
dandelion or milkweed seed, it can
be wafted upward on gusts and ride
the wind for miles; or with hooks it
can cling to a bear’s or a rabbit’s
hide; or like some of the berries, it
can be covered with a juicy,
attractive fruit to lure birds, pass
undigested through their intestinal
tracts and be voided miles away.

The ramifications of this
biological invention were
endless . . . . The well-fed, carefully
cherished little embryos raised
their heads everywhere. Many of
the older plants with more
primitive reproductive mechanisms
began to fade away under this
unequal contest. They contracted
their range into secluded
environments. Some, like the giant
redwoods, lingered on as relics;
many vanished entirely.

The world of the giants was a
dying world . . ..

On the edge of the forest, a
strange, old-fashioned animal still
hesitated. His body was the body of

a tree dweller, and though tough
and knotty by human standards, he
was, in terms of that world into
which he gazed, a weakling . . ..

He was a ne’er-do-well, an
in-betweener. Nature had not done
well by him. It was as if she had
hesitated and never quite made up
her mind. Perhaps as a
consequence he had a malicious
gleam in his eye, the gleam of an
outcast who has been left nothing
and knows he is going to have to
take what he gets. One day a little
band of these odd apes—for apes
they were—shambled out upon the
grass; the human story had begun.

Apes were to become men, in the
inscrutable wisdom of nature,
because flowers had produced
seeds and fruits in such
tremendous quantities that a new
and totally different store of energy
had become available in
concentrated form.

Editor's Note:

The comments of Loren Eiseley’s
colleagues, who personally knew
the famed anthropologist at the
University of Pennsylvania before
his death in 1977, shed little light
on the genius in their midst.
Pleasant . . . a bit shy, they said
to EPA Journal in telephone
conversations. Didn’t like students
button-holing him after
lectures . . .. Quite an attractive
fellow—tall, brown hair, brown
eyes. The curriculum vitae on
Eiseley explains him no
better—born in 1907 in Nebraska,
son of a hardware salesman,
bookish, liked literature,

poetry .... O
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