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Introduction: The Ups and Downs of 2004

It is tempting to begin Environmental Indicators with the old
saying, "The more things change, the more they stay the same."
There have been enormous changes and improvements in the
environment, along with new frustrations and worries coming to
the forefront. Although it may seem as though popular
environmental thought is stuck in a rut, we discern a number of
subtle but significant shifts in public perspectives. 

While the common opinion of Americans is that the
environment is getting worse, there are signs of growing
awareness that real progress has been made. In some areas,
improvements over the last 30 years are of greater magnitude
than those in reducing the crime rate and welfare dependency,
both widely celebrated as immense public policy success stories. 

Air pollution fell again in the United States to its lowest level 
ever recorded, but hot air over the subject continued to increase.  
Long-range world population projections fell, for about the 20th
year in a row. Bald eagles, whales, some ocean fish stocks, and
U.S. forestlands all showed increases in numbers.  And the latest
federal study found that wetlands in the United States are at last
expanding, reversing three centuries of decline. 

As recently as the 1950s, the United States experienced a
net loss of wetlands of about 500,000 acres a year. The net gain
over the last five years has been about 26,000 acres a year.  As
for the national bird, in 1965 there were fewer than 500 nesting
pairs of bald eagles in the United States. Today there are
estimated to be more than 7,500, and the bald eagle may be
removed from the Endangered Species List.1 Meanwhile, in east
Africa, animal censuses report a large jump in the lion population,
completing a recovery from a drought-induced 50-percent decline
in lions in the early 1990s.2

In other news, Science magazine reported that long-term
effects of the 1989 Exxon-Valdez oil spill can still be detected in
Prince William Sound, while Nature magazine reported the
presence of blue whales near Prince William Sound for the first
time in 30 years.3

Researchers from Oregon State University reported the
reappearance of a hypoxic "dead zone" first detected in coastal
waters near Newport in 2002. Hypoxia is usually attributed to
human-induced pollution, but the region of Oregon's coastal
hypoxia is remote from major human pollution sources, prompting
speculation that it may be the result of changing ocean currents
possibly related to the Pacific Decadal Oscillation (PDO).4
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Once again in 2004 we were treated to numerous
speculations on why world oil supplies are—no kidding, for real
this time—about to peak, and why a revival of nuclear power is
just around the corner.5 The best antidote to this conventional
wisdom about fossil fuels and energy is Peter Huber and Mark
Mills's new book, The Bottomless Well: The Twilight of Fuel, the
Virtue of Waste, and Why We Will Never Run Out of Energy. 

Meanwhile, skepticism about the prospects for hydrogen
energy seems to grow almost as fast as the hydrogen research
budget. Joseph J. Romm's book The Hype about Hydrogen offers
a sobering, pessimistic counterpoint from a conventional
environmentalist point of view to writers such as Amory Lovins and
Jeremy Rifkin. Romm concludes that hydrogen fuel-cell vehicles
are unlikely to achieve even a five-percent penetration of the
market by 2030 and recommends: "Neither government policy nor
business investment should be based on the belief that hydrogen
cars will have meaningful commercial success in the near- or
medium-term." 

The present alternatives are nuclear power—still politically
incorrect—and windmills.  Economist Andrew Oswald of the
University of Warwick in the United Kingdom took the wind 
out of the hydrogen sails with the estimate that 100,000 windmills
would be required in Britain to produce hydrogen for its transport
sector, while the United States would require one million windmills.
The United Kingdom, Germany, Holland, and Denmark began
backing away from wind power in 2004. 

Can Science Improve the Debate over the Environment?  
Despite our hope that science can inform policy choices,

perhaps the state of affairs isn't going to get any better.  A notable
reflection on this problem in the past year comes from Daniel
Sarewitz of Arizona State University, who argued in Environmental
Science and Policy that science makes environmental
controversies worse.6 Sarewitz believes that science today
actually reinforces value disputes and competing interests: 

[N]ature itself—the reality out there—is sufficiently rich and 
complex to support a science enterprise of enormous 
methodological, disciplinary, and institutional diversity. . . 
Science, in doing its job well, presents this richness, 
through a proliferation of facts assembled via a variety of 
disciplinary lenses, in ways that can legitimately support, 
and are casually indistinguishable from, a range of 
competing, value-based political positions. 

Environmental controversies, Sarewitz argues, are like the
dispute over the 2000 presidential election in Florida. The ballot
problems were theoretically susceptible to a technical resolution 
(an objective method of recounting all the votes), but the issue
required a political solution instead because agreement on a
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technical approach was impossible. Uncertainty in science is more
a reflection of political conflict than scientific disunity. The key point
of Sarewitz's analysis is that scientific controversy on any issue is
directly proportional to the stakes involved. 

The implication is that policy challenges such as climate
change are not going to be resolved through "better science."
"Progress in addressing environmental controversies," Sarewitz
notes, "will need to come primarily from advances in the political
process, rather than scientific research." All the political signs,
unfortunately, point to more gridlock, rather than a reconsideration
of whether the environment has been over-politicized. 

Many scientists seem to be tilting left, if Harvard geneticist
Richard Lewontin is to be believed. "Most scientists are, at a
minimum, liberals, although it is by no means obvious why this
should be so," Lewontin wrote last fall in the New York Review of
Books. "Despite the fact that all of the molecular biologists of my
acquaintance are shareholders in or advisers to biotechnology
firms, the chief political controversy in the scientific community
seems to be whether it is wise to vote for Ralph Nader this time."7

Several conflicts in 2004 reinforce this analysis. Last spring,
the news media sensationalized a small-scale study of 1,100
species by the Center for Applied Biodiversity. When badly
extrapolated, the data suggested a third of the world's species
could become extinct from global warming by 2050.8 A group of
scientists with the Biodiversity Research Group at Oxford
University responded by issuing their own press release criticizing
the report: "Damaging simplifications of research findings may
expose conservationists to accusations of crying wolf, and play
directly into the hands of anti-environmentalists."9

This drew a rebuttal from the Center for Applied
Biodiversity, which argued that a certain amount of
sensationalism—even if scientifically inaccurate—is necessary to
break through a media climate preoccupied with other issues such
as terrorism and war: "[W]e believe the benefits of the wide
release greatly outweighed the negative effects of errors in
reporting."10

Has Doomsaying Met Its Doom?
On the surface, public opinion seems generally unaware of

improving environmental trends. Polls still find a majority of
Americans believe that environmental quality is deteriorating. 

But a closer look at the polling numbers suggests this may
be more a case of fashionable attitude than considered opinion.
More detailed poll questions reveal that the public seems to be
absorbing the reality of environmental progress.  A March 2004
Gallup Poll on the environment found that 62 percent of Americans
worry "a great deal or fair amount" about the environment, but this
is down from 77 percent who said this in 2001. The top response,
at 80 percent, was for health care. 
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Moreover, Gallup found a statistically significant drop in
concern for six out of 10 environmental issues that the poll rated.
Another significant change in opinion was registered in the
responses to the question "Which should take precedence:
environmental protection or economic growth?" 

In the early 1990s, "environmental protection" won out over
"economic growth" by as much as a three-to-one margin. In 2004
the numbers were nearly even: 49 percent for "environmental
protection" versus 44 percent for "economic growth." This is a
surprising shift in the absence of a severe recession. One reason
for this may be found in the Harris Poll's "Feel Good Index," which
finds that 71 percent of Americans are "happy" (versus 28 percent
who report being dissatisfied) with the quality of the environment
where they live—an increase of 10 percent since 1997. 

It appears that public regard for environmental doomsaying
is declining. This is most evident from the changing polling
numbers about climate change. The Gallup Poll found that the
public worries least about the issue that means the most to
environmental organizations: global warming. 

"Last year at this time," Gallup's Lydia Saad wrote, "Gallup
reported that global warming was 'a bit of a yawn' to most
Americans. Today, one might say the public is practically dozing." 

Almost half of poll respondents (47 percent) say they worry
"only a little" or "not at all" about global warming. Global warming
ranks near the bottom of the list of environmental issues Gallup
surveys. The proportion of respondents who think global warming
is generally exaggerated in the news increased five percent from
2003, from 33 percent to 38 percent. "For the first time," Gallup
notes, "this skeptical group outnumbers those saying the issue's
seriousness is underestimated." 

Another indication of public moderation is to observe the
non-sensation of several leading environmental books that
appeared in 2004: Paul and Anne Ehrlich's One with Nineveh:
Politics, Consumption, and the Human Future; James Gustave
Speth's Red Sky at Morning: America and the Crisis of the Global
Environment; and Donella Meadows, Jorgen Randers, and Dennis
Meadows's Limits to Growth: The 30-Year Update. Once upon a
time, books from these authors would cause a great splash, but
today none come close to the best-seller list. 

All of these books recycle the same Malthusian nightmare
of an inevitable ecological collapse of the planet. They also gloss
over or ignore the failure of past predictions to come true, or, more
important, do not reflect on why they failed to come true. The
original Limits to Growth study, for example, predicted that the
world would run out of gold, zinc, mercury, and oil before 1992;
Global 2000 predicted that the world would face an oil shortage of
20 million barrels a day by 2000, and that oil would cost $100 a
barrel; Paul Ehrlich predicted in 1970 that half the world's species
would be extinct by 2000, and that all would be extinct by 2025. 

The Rise of
Environmental
Consciousness 

The environment was not
seen as a mass political
issue that could capture
and move the sentiment of
the nation [in the mid-
1960s]. Neither Richard
Nixon nor Hubert
Humphrey talked about the
environment in the 1968
presidential campaign, a
time when "green power"
still meant the Irish vote.
Gallup didn't think the issue
was worth polling until
1965, and the early polls
generated ho-hum results.
A Harris poll in the mid-
1960s reported a majority
against higher taxes and
higher consumer prices to
pay for environmental clean
up. Today polls consistently
find large majorities willing
to pay higher prices for a
cleaner environment. 

Gallup's 1965 poll that
asked about environmental
issues found that only 28
percent considered air
pollution to be a serious
problem, while only 35
percent thought water
pollution was a serious 
problem. By 1969, these
numbers had risen to 69
and 74 percent. Yet there
were still only two
registered environmental
lobbyists in Washington at
the time. 

—Index of Leading
Environmental Indicators,
Fifth Edition (2000)
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This once-common strain of environmental thought is even
losing favor with its natural audience. For example, Nature
magazine, which is often friendly to conventional environmentalism
(Ehrlich writes frequently in Nature), published a harsh review of
Speth's Red Sky at Morning. Nature's reviewer wrote: 

It is perhaps surprising to find a man with Speth's record 
resurrecting the doctrine of the doomsters of the 1970s that 
we will soon exhaust Earth's limited resources. Such 
forecasts have proven wildly inaccurate. . . Remedies 
prescribed by doctors who continually misdiagnose 
diseases should not be swallowed uncritically. Speth shows 
as little regard for contemporary evidence as he does for 
the reliability of previous forecasts of doom. . . Speth raises 
serious issues, but they deserve a more balanced 
treatment than the prescriptions in his book.11

Red Sky at Dawn was not the only eco-pessimist book to
receive rough treatment at Nature magazine. Nature also panned
Global Change and the Earth System: A Planet Under Pressure, a
book with 11 authors that argues the conventional case for
"sustainability." Nature's reviewer, Hans von Storch, director of
Germany's Institute for Coastal Research, asked: "Is this a good
book? I am not entirely convinced. . . .The authors often adopt the
unsatisfactory practice of relating a host of changes to ongoing
anthropogenic change, without systematic attempts at formal
detection and attribution."12

The exception to this trend of declining interest in
doomsaying would be Jared Diamond's new offering, Collapse:
How Societies Choose to Fail or Succeed, which as of press time
remains high on the non-fiction best seller list. Diamond brings the
capacious style of his previous best seller Guns, Germs, and Steel
to bear on the environment for the first time, and offers a richer
account of environmental collapse than other recent books. As
such he will likely succeed the Ehrlichs, Speth, and the Meadows
team as the pre-eminent voice of eco-pessimism. For all his
talents, however, Diamond's perspective is likely to prove just as
self-limiting, even though he ends on a note of "cautious
optimism." Gregg Easterbrook delivered a devastating critique of
Collapse in the New York Times Book Review, noting the flaws in
Diamond's reasoning: "Collapse tries to generalize from
environmental failures on isolated islands to environmental threats
to society as a whole. . . .He thinks backward 13,000 years, 
forward only a decade or two."13

Environmental Indicators as a Growth Industry 
As early as 1972, the Council on Environmental Quality

noted that "the process of developing dependable indices will be a
long one."  When the Pacific Research Institute (PRI) produced
the first Environmental Indicators in 1995, there were very few

A March 2004
Gallup Poll found
that the public
worries least
about the issue
that means the
most to
environmental
organizations:
global warming.
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efforts to organize environmental trend data in a summary fashion
useful for policymakers, the media, and citizens. 

In the decade since that first publication, the development
of environmental indicators has become a growth industry in both
the public and private sector. 

The most substantial and impressive private effort,
mentioned in API’s 2003 Environmental Indicators report, is the
Heinz Center's State of the Nation's Ecosystems: Measuring the
Lands, Waters, and Living Resources of the United States.  PRI’s
evaluation of the Heinz Center report (SONE) bears repeating: 

Even though it contains plenty of troublesome information, 
SONE is utterly without the alarmist hype that usually 
accompanies reports from environmental groups. This 
admirable lack of hype is one reason the study failed to 
make the front page of newspapers or the evening network 
news. The Heinz Center report is as important for what it 
doesn't say as for what it does. Of the 103 indicators 
selected, only [one third] currently have adequate data on 
which to base conclusions; another 24 percent have 
incomplete data sets. Thirty percent of indicators have 
inadequate data, and another 14 percent need further 
development to be of use. 

Fortunately, the Heinz Center effort is ongoing, with periodic 
updates posted on the website as new data become available. 

An example of the politicized and problematic nature of
indicators can be seen in an indicator set that environmental
reporter Seth Borenstein developed for the Knight-Ridder
newspaper chain to measure environmental trends under
President Bush. Borenstein set out to prove that "the steady
environmental improvement [of the last 30 years] has stalled or
gone into reverse in several areas since Bush took office,
according to government statistics." Of 14 primary indicators
Borenstein selected, nine purport to show environmental
deterioration. Among the bad news findings are: 

* Superfund cleanups declined 52 percent since 2001. 
* Fish-consumption warnings for rivers have doubled. 
* Fish consumption advisories for lakes increased 39 

percent. 
* Beach closings increased 26 percent. 
* Civil citations issued to polluters fell 57 percent. 
* Criminal pollution prosecutions dropped 17 percent. 

The first thing that should be observed about these six
indicators is that they are largely process-oriented, and have no
direct linkage to measured environmental conditions or results.
Superfund cleanups have been declining in part because the
federal government is finally nearing the end of the 25-year

What Is an
"Environmental
Indicator"? 

Environmental indicators
track changes to the quality
and condition of the air,
water, land, and
ecosystems on various
geographic scales, and
related human health and
economic conditions.
Whereas definitions of
"environmental indicator"
vary, most of them
emphasize that an
environmental indicator is a
selected quantifiable
variable that describes,
analyzes, and presents
scientific information and its
significance . . . Federal
agencies, private
corporations, local
communities, and others
develop environmental
indicator sets to condense
complex topics or concepts,
such as the health of
ecosystems, into a
manageable amount of
meaningful information. 

—U.S. Government
Accountability Office, 2004
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backlog (a backlog that was originally projected to be cleaned up
in less than five years). Under Borenstein's simple measure,
finishing all Superfund cleanups would register as an
environmental deterioration because cleanups would fall to zero. 

Fish advisories in rivers and lakes, primarily the
responsibility of the states, have gone up chiefly because of
stepped-up monitoring efforts, though it should be pointed out that
we still lack water quality monitoring capability adequate to discern
trends in our rivers and lakes. So we really can't say precisely
whether water quality is improving or declining. Having spent $600
billion for water pollution control since 1970, one would hope so. 

The change in the amount of criminal prosecutions is
likewise a meaningless figure. We don't measure progress in crime
by the metric of criminal prosecutions, but by whether the crime
rate goes down. Has EPA-regulated pollution risen or fallen over
the last four years? According to two of Borenstein's other
indicators, pollution has fallen. 

A more balanced assessment comes from Harvey Blatt in
his new book America's Environmental Report Card: Are We
Making the Grade?14 Blatt, a professor of geology at the Institute
of Earth Sciences at Hebrew University in Jerusalem, assigns
letter grades for nine categories of environmental quality, with
grades running from “D” (for global warming and energy
conservation) to “A-” (for ozone layer protection), and arriving at a
summary grade of “C” for the United States as a whole. 

Despite beginning with alarmist rhetoric—"America's
environment is in danger"—in the first sentence, the book provides
a sober and balanced discussion of the environment in the United
States.  Blatt notes uncertainties about the effect of climate
change, as well as the unfavorable cost-benefit ratio of many
environmental regulations.  

Another approach to indicators comes from Resources for
the Future and the University of Maryland Center for
Environmental Science, who are trying to develop "environmental
benefit indicators" (EBIs).15 Rather than measure pollution levels
or other quantitative measures of environmental liabilities, EBIs try
to quantify environmental assets, such as wetlands, habitats, and
other land uses. At first sight EBIs may appear to be the next
generation of the controversial method known as contingent
valuation. Certainly, assigning value to ecosystem benefits in the
absence of functioning markets inherently requires subjective
judgments and some arbitrariness. However, the RFF/UMCES
researchers believe that a consistently applied method would
provide a basis for making tradeoffs among competing
environmental efforts on the local level. 

What Progress is Being Made?
And so we return to the core question of this report: What

progress is being made? By some measures, quite a lot; by other
measures, less so, because we lack data. 
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Two trends, though, are unmistakable. First, the view that
economic growth is the cornerstone of environmental protection
has won out over the "limits to growth" mentality that typified
environmentalism in the 1960s and 1970s. Even orthodox
environmentalists now concede this point in some instances. 

In 1998, for example, the Worldwatch Institute published
The Natural Wealth of Nations: Harnessing the Market for the
Environment, by David Malin Roodman. Roodman acknowledges
that bureaucratic regulation is often ineffective "for precisely the
same reason that central planning has run aground almost
everywhere it has been tried." Continuing environmental
improvement, Roodman suggests, will require "giving freer rein
where possible to industry's own problem-solving ability." 

Another recent milestone in this gradual change in thinking
is Jack M. Hollander's important book published in 2002, The Real
Environmental Crisis: Why Poverty, Not Affluence, Is the 
Environment's Number One Enemy. Hollander, a physicist and
energy expert at UC Berkeley, wrote that "The central argument of
this book is that the essential prerequisites for a sustainable
environmental future are a global transition from poverty to
affluence, coupled with a transition to freedom and democracy." 

The second important shift evident over the last decade is
the growing recognition of the need to embrace more
decentralization of environmental efforts, both to state and local
government and also to grassroots citizen-led programs. This has
been a long time coming, and still faces enormous resistance from
the environmental establishment. 

The new emphasis on state and local initiatives will make
greater use of local knowledge, market incentives, flexibility,
technological innovation, and cooperative dialogue among affected
parties, rather than cumbersome, centralized rule-making and
complicated lawsuits. Such local approaches are going to be
essential to solving some kinds of environmental problems, such
as non-point source water pollution. Some observers have referred
to the trend of devolution as "New Environmentalism" (see 
www.newenvironmentalism.org). 

Others understand the trend in terms of increasing civic
responsibility, with citizens taking interest in local environmental
affairs in the same way as they express their interest in their
neighborhood public schools. This school of thought is known as
"Civic Environmentalism," and it has both conservative and liberal
versions (see www.civicenvironmentalism.org). 

Regardless of how the trend of devolution is understood,
the next 30 years of environmentalism will certainly look quite
differently from the last 30. Above all, devolution of environmental
policy will provide citizens with more opportunity to affect change
and improvement, rather than mentally delegating the task to an
anonymous bureaucracy in distant Washington.  As this trend
deepens, public perception of environmental trends is likely to
become more accurate as well. 

"The essential
prerequisites for a
sustainable
environmental future
are a global
transition from
poverty to affluence,
coupled with a
transition to freedom
and democracy."

—Jack M. Hollander,
physicist and energy
expert, UC Berkeley

8



Air Quality

The steady improvement in air quality in most American
cities is one of the greatest environmental success stories of
recent decades.  Yet because this improvement has come in small
increments, at any given moment it tends to go unnoticed and
unappreciated.  Polls consistently find that many Americans
believe air quality has gotten worse and will continue to get worse.

The most such recent poll, conducted in August 2004 by
Wirthlin Worldwide for the Foundation for Clean Air Progress,
found 38 percent of Americans believe air quality has gotten worse
in the past 10 years, while only 29 percent believed air quality has
improved.16 It is only when the entire record of the last 30 years is
surveyed that the dramatic progress in air quality becomes
evident.  

As Figure 1 shows, there have been major decreases in
ambient levels of the six criteria air pollutants since 1976. Between
1980 and 2004, the inflation-adjusted gross domestic product
increased 90 percent, vehicle miles traveled increased 83 percent,
energy consumption increased 24 percent, and the U.S.
population increased 25 percent.  At the same time, though, total
emissions of the six criteria pollutants decreased 25 percent.
Figure 2 on the next page illustrates these trends.17

Clean air legislation (such as the 1970 Clean Air Act) has
obviously played a large role in achieving this rapid progress.
Nevertheless, the role of economic growth and technological
progress is perhaps even more significant.  

Figure 3 shows the growth in local air pollution control
agencies that occurred with the growth in the public perception of
air pollution as a major problem.  Very early in the 20th century,
visible air pollution, especially smoke, was identified as a problem 

Air Quality Criteria
Air quality regulations target

six "criteria" pollutants: sulfur
dioxide (SO2), nitrogen oxides
(NOx), volatile organic
compounds (VOCs),
particulate matter (PM10 and
PM2.5), lead (Pb), and carbon
monoxide (CO).  

Air quality trends are
measured in two ways:
emissions and ambient levels.
Emissions estimate the
amount of material that
comes out of a smokestack,
automobile tailpipe, or other
source.  Emission estimates
are typically measured in
pounds or tons.  Ambient
levels refer to the actual
concentration of a pollutant in
the air, and are quantifiably
measured through more than
600 U.S. sampling stations in
parts-per-million or parts-per-
billion.  

While both emissions and
ambient levels show
significant decline over the
past quarter-century, this
report focuses on ambient
levels.  These measure the
real exposure to pollution,
from which health experts and
scientists can discern the
actual threats posed to
human health, and also
quantify potential
environmental hazards.  

Ambient concentrations
depend not only on the
amount of man-made
emissions, but also on many
meteorological factors such
as temperature, sunlight, air
pressure, humidity, wind, rain,
and so forth.  For example,
hot summers, such as 1983
and 1988, experienced higher
ozone levels, while cool
summers experienced lower
air pollution levels.  

It should be noted that
some air pollutants, especially
ozone-forming hydrocarbons
and particulates, are naturally
generated in substantial
amounts by trees and other
vegetation. 
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Figure 1: Relative Severity of National Air Quality Criteria
Pollutants (base 1976): 1976-2004



to be reduced.  More invisible forms of pollution, especially ozone,
were more slowly recognized.18

Although the data for air pollution is not well quantified prior
to 1970, studies indicate that air quality was improving rapidly
before the passage of the 1970 Clean Air Act.  For example, Paul
Portney, an environmental economist with Resources for the
Future, writes that it is "extremely difficult to isolate the effects of
regulatory policies on air quality, as distinct from the effects of
other potentially important factors," because "some measures of
air quality were improving at an impressive rate before 1970."19

Ozone Scares20

Ozone has proven to be the most stubborn of the criteria
pollutants to reduce.  In fact, before finally falling again in 2004,

Although the data
for air pollution is
not well quantified
prior to 1970,
studies indicate
that air quality
was improving
rapidly before the
passage of the
1970 Clean Air Act.

Figure 3: Growth of Municipal, County, and State Air Pollution
Programs, 1880-1980

Figure 2: U.S. Aggregate Emissions, Demographic, and
Economic Trends, 1980-2004
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the average ambient rate of ozone in the nation remained
relatively flat.  

The reason for this slowing of progress is not the most
commonly considered source of ozone: cars, trucks and SUVs.
Late-model cars and light trucks (including SUVs) are much less
polluting than models sold in the mid- and late-1980s.  On-road
measurements around the country show that average vehicle
emissions are dropping about 10 percent per year as the fleet
turns over to inherently cleaner vehicles, including modern
SUVs.21 Total nitrogen oxides (NOx) emissions from cars are
down 56 percent since 1985, according to the most recent EPA
data, and emissions of volatile organic compounds (VOCs) from
cars are down a whopping 67 percent.  

So, if ozone precursors from cars and other sources are
falling so quickly, why aren't ambient levels of ozone dropping as
well?

The "Weekend Effect"
The key to this underreported story can be found in a

curious anomaly in the smog statistics: a disproportionate number
of exceedences of the ozone standard are occurring on weekends,
when emissions of ozone-forming chemicals—especially NOx—are
down anywhere from 10 to 40 percent. (The reduction in NOx

emissions comes chiefly from the sharp decline in diesel truck
traffic on weekends.) 

At some monitoring locations in the Los Angeles area,
weekend exceedences account for nearly 80 percent of total
exceedences, and these ozone increases are occurring in spite of
large declines in NOx.  Although the "weekend effect" is most
pronounced in California, it is becoming increasingly prevalent in
other cities across the nation, including Denver, Chicago,
Philadelphia, and New York. Not only are there more ozone
exceedences occurring on weekends, but ozone levels are often
higher on weekends as well.

Ironically, the chief cause of the weekend effect appears to
be lower emissions of NOx. The formation of ozone from its main
precursors (NOx and VOCs) does not proceed in a linear manner.
Ozone formation depends on the ratio of VOC to NOx and
different ratios of VOC/NOx lead to very different outcomes. When
the VOC/NOx ratio is high—greater than about 10 to one—ozone
formation is limited by the availability of NOx, and VOC reductions
have no effect on ozone levels. But when the VOC/NOx ratio falls
below 10 to one, VOC reductions begin to reduce ozone. The rub
is that under VOC sensitive conditions, reducing NOx increases
ozone. Urban areas tend to have the lowest VOC/NOx ratios and
are therefore the most VOC sensitive. During the last few decades
the VOC/NOx ratio has been declining in most areas, increasing
the weekend effect. To state this confusing matter in inverse terms,
higher emissions of NOx on weekdays have the paradoxical effect
of inhibiting ozone formation. 

On-road
measurements
around the country
show that average
vehicle emissions
are dropping about
10 percent per
year as the fleet
turns over to
inherently cleaner
vehicles, including
modern SUVs.



This runs exactly counter to what a common-sense layman
would believe to be the case: If there is less pollution coming out
of tailpipes and smokestacks, there should be less pollution in the
air we breathe. While this is true for most air pollution, it is not
always true for ozone. 

There are many complicating factors and caveats about the
weekend effect, and scientists disagree, as usual, about some of
the fine points. But if the foregoing analysis is correct in its
essentials, then it raises a startling problem for air-pollution policy.
Current regulatory policy aims at large reductions in NOx
emissions over the next few years. What will happen when
weekday NOx emissions fall to today's level of weekend NOx
emissions?

According to several air quality models, weekday ozone
levels would increase roughly to where weekend ozone levels are
today.22 In other words, regulatory policy is likely to backfire and
make ozone worse, at least over the next several years. 

Modeling studies suggest that NOx reductions of up to
about 50 percent would increase ozone levels in many major
metropolitan areas, including New York, Chicago, Philadelphia,
southern California, and the San Francisco Bay area. Beyond
about 50 percent, the VOC/NOx ratio would become high enough
that further NOx reductions would reduce ozone.23 In contrast,
VOC reductions would reduce ozone at least to some extent
almost everywhere and would prove highly effective in some urban
areas.  However, to attain the EPA's stringent eight-hour ozone
standard, VOC reductions alone might be insufficient, and NOx
reductions on the order of 70 to 90 percent would ultimately be
necessary in most metropolitan areas.

Sensible Policy Alternatives
Because of the strange relationship between NOx, VOCs,

and ozone formation, current regulatory policy is leading to the
paradoxical world where emissions will continue to fall rapidly, but
ambient levels of ozone may increase. In the long term, reductions
in VOCs and NOx will lead to lower ozone levels; in the short term,
however, ozone levels will get worse in many areas.

A more sensible strategy for both the short and long term
would be for the EPA to seek more rapid reductions in VOCs, and,
where possible, delay blanket national NOx reductions for several
years. What makes this strategy appealing is that VOC reductions
will reduce ozone in most places, especially places with large
populations. 

Furthermore, atmospheric modeling suggests that the
detrimental effects of NOx reductions can be somewhat mitigated
by front-loading VOC reductions to keep ahead of declines in NOx. 

More rapid near-term VOC reductions are readily available.
Automobiles contribute 50 to 75 percent of all VOC emissions, and
the worst five percent of cars account for half the automobile
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contribution. These cars can be identified on the road with remote
sensing and their owners required to repair or voluntarily scrap
their cars for a cash incentive. There is no other means to more
substantial, more rapid, or less expensive improvements in air
quality.

Air Quality in Alabama
Overall, Alabama's air quality is improving significantly.

Except for ozone, Alabama's average air quality for all six "criteria"
pollutants—which are described below—meet national standards
and are continuing to trend downward. 

Figures 4 - 17 display trend data for ambient air pollution
levels, since ambient levels, rather than emissions, are the
important factor in determining actual exposure and health risk to
humans.  Data are given for the United States, Alabama, and for
each city in Alabama the EPA monitors; the EPA does not monitor
all six criteria pollutants in each location. 

Urban Areas
Air quality in Alabama's major cities has improved

dramatically since the 1980s.  Alabama Metropolitan Statistical
Areas (MSAs) monitored by the EPA are below the health-based
thresholds set by the Clean Air Act for five of the six "criteria"
pollutants described below, with ozone as the only exception.24 Of
the pollutants monitored, however, most cities not only meet the
EPA's standards, they are continuing downward trends.  The
specific pollutants monitored by the EPA in each MSA are
described below.    

Carbon Monoxide
When fuel and other substances containing carbon burn

without sufficient oxygen, they produce carbon monoxide (CO), a
colorless, odorless, and, at high levels, poisonous gas.  Although
trace amounts of CO occur naturally in the atmosphere,
transportation sources account for about three-fourths of the
nation's total emissions.  In cities, automobile exhaust may be
responsible for as much as 95 percent of all CO emissions.
Industrial processes, non-transportation fuel combustion, and
natural sources such as wildfires are other sources of CO
emissions. 

National average ambient CO concentrations fell 4.9
percent from 2003 to 2004, and have declined 48 percent since
1994.  In Alabama, statewide CO levels rose 38.8 percent from
2003 to 2004, after having fallen 40 percent from 1994 to 2003.
(See Figure 4 on the next page.)  While the US average has been
below the national standard of nine parts per million since 1993, 

Overall,
Alabama's air
quality is
improving
significantly.  Air
quality in
Alabama's major
cities has also
improved
dramatically since
the 1980s.  



Alabama saw exceedances from 1996 to 2002, with 2001 being
the most severe (44 exceedances across the state).  

Although there is little data on ambient CO concentrations
until the early 1970s, the available data suggest CO may have
begun improving in the mid-1960s at least in urban areas, as
indicated by the data from 1963-1968.  (See Figure 5.)   

This data is from the federally operated six-city CAMP
network, which includes Chicago, Cincinnati, Denver, Philadelphia,
St. Louis, and Washington. Indur M. Goklany, author of Clearing
the Air: The Real Story of the War on Air Pollution, notes: "The fact
that declines apparently began before the Federal Motor Vehicle
Control Program went into effect indicates that stationary (i.e.,
industrial) source reductions played a role in the initial turnaround;
those improvements then gathered momentum as an increasing
number of vehicles became subject to federal tailpipe controls
starting with the 1968 model year."25
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Figure 4: Ambient Carbon Monoxide in Alabama and the US,
1994-2004  

Figure 5: Ambient CO Concentrations in the U.S., 
1963-1997



Birmingham is the only MSA in the state in which CO levels
are still measured. From 1994 to 2004, ambient CO levels
declined 24.5 percent, with averages exceeding the national
standard in 1999 and 2001.  (See Figure 6.)

Lead
The decline in ambient lead concentration is the greatest

success story in the effort to reduce air pollution.  Lead is a soft,
dense, bluish-gray metal used in piping, batteries, weights,
gunshot, and crystal.  The highest concentrations of lead are found
in areas surrounding smelters, battery manufacturers, and other
stationary sources of lead emissions.  

Of the six criteria pollutants, it is the most toxic.  When
ingested through food, water, soil, dust, or inhaled through the air,
it accumulates in the body's tissues and is not readily excreted.
Excessive exposure to lead can cause anemia, kidney disease,
reproductive disorders, and neurological impairments such as
seizures, mental retardation, and behavioral disorders.26

Young children are the most vulnerable to blood lead and
high blood-lead levels, which in small children retard brain and IQ
development.  Children who live in older housing with lead-based
paint are still at risk for high blood-lead levels, but the pervasive
threat of lead from poor urban air is a problem of the past.  

Ambient lead concentrations in the United States decreased
53 percent between 1994 and 2004.  Most of this reduction was
achieved through the introduction of unleaded gasoline, and the
elimination of lead compounds in paints, coatings, and from point
sources such as smelters and battery plants.  (See Figure 7 on the
next page.)  In Alabama, ambient lead levels also remain below
the national standard of 1.5 micrograms per cubic meter of air. 

Ambient lead
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Nitrogen Dioxide
Nitrogen oxides (NOx) form naturally when nitrogen and

oxygen combine through bacterial action in soil, lightning, volcanic
activity, and forest fires.  Nitrogen oxides also result from human
activities including high-temperature combustion of fossil fuels by
automobiles, power plants, industry, and the use of home heaters
and gas stoves.  Environmental agencies particularly track the light
brown gas, nitrogen dioxide (NO2), because when it combines with
volatile organic compounds (VOCs) in the presence of sunlight, it
forms ground-level ozone.   

The national average for ambient levels of nitrogen dioxide
decreased by 46 percent from 1994 to 2004.  (See Figure 8.)  In
Alabama, ambient levels of nitrogen dioxide declined by 62
percent from 1994 to 2004, below the EPA standard of 0.053 ppm. 
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Figure 7: Ambient Lead in Alabama and the U.S., 
1994-2004 

0.00

0.01

0.02

0.03

0.04

0.05

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

an
nu

al
 m

ea
n,

 p
ar

ts
 p

er
 m

ill
io

n

AL US

Figure 8: Ambient Nitrogen Dioxide in Alabama and the U.S.,
1994-2004



Ozone
Ground-level ozone is the primary contributor to urban

smog, although sulfur, nitrogen, carbon, and fine particulate matter
contribute to smog's formation as well. Ozone is not emitted
directly into the air but forms when volatile organic compounds
(VOCs) combine in sunlight with various nitrogen oxides (NOx),
dependent upon weather-related factors. This makes it difficult to
predict changes in ozone levels accurately due to reductions in
VOCs and NOx. VOCs evaporate into the atmosphere from motor
vehicles, chemical plants, refineries, factories, consumer and
commercial products such as lighter fluid, perfume, and other
industrial sources. VOCs also occur naturally as a result of
photosynthesis.

The December 1991 National Academy of Sciences report
on ozone revealed that much of the variation in ozone comes from
"natural fluctuations in the weather," not from "year-to-year
changes in emissions." Therefore, it concluded that current ozone
reduction strategies may be ineffective because they do not
account for naturally occurring VOCs.

Ozone is the most stubborn air quality problem for both
Alabama and the nation as a whole.  National ambient levels of
ozone decreased only 11.1 percent, on average, from 1994 to
2004.  (See Figure 9.)   

As Figure 9 suggests, Alabama has also had difficulty
managing its ozone problem.  From 1994 to 2004, ambient ozone
levels in the state have declined by an average of only 5.9
percent.  

Alabama's five largest MSAs—Birmingham, Decatur,
Huntsville, Mobile, and Montgomery—measure ozone
concentrations during the spring and summer months of each
year. (See Figure 10 on the next page).  
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From 1994 to 2004, Birmingham exceeded ozone air quality
standards every year, although the number of days per year in
which standards have been exceeded has fallen from 25 days in
1999 to only two in 2004.  Except for 2001, Huntsville exceeded
ozone air quality standards every year, but the number of days per
year it has been in violation is also trending downward.  Data for
these and other major Alabama cities are in Figure 11.  

Particulate Matter (PM10 and PM2.5)
Particulate matter is the general term for a mixture of solid

particles, including pieces of dust, soot, dirt, ash, smoke, and
liquid droplets or vapor directly emitted into the air, where they are
suspended for long periods of time.  Particulates can affect
breathing, damage paints, and reduce visibility. These particles
derive from stationary, mobile, and natural sources. Such sources
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Figure 11: Number of Ozone Exceedence Days in Alabama’s
Largest MSAs, 1994-2004
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include forest fires and volcanic ash; emissions from power plants,
motor vehicles, wood stoves, and waste incineration; and dust
from mining, paved and unpaved roads, and wind erosion. 

In 1987, the EPA began monitoring suspended particulates
that are 10 micrometers or smaller (PM10).  In 1999, the EPA
tightened standards by monitoring particles 2.5 micrometers or
smaller (PM2.5).  

From 1994 to 2004, nationwide average concentrations of
PM10 decreased 13 percent.  (See Figure 12.)  In Alabama, overall
measures of PM10 decreased 6.5 percent.  

Data on PM10 taken from Alabama's MSAs tell a similar
picture.  From 1994 to 2004, PM10 levels in Alabama's four largest
MSAs—Birmingham, Huntsville, Mobile and Montgomery—
remained well below EPA air quality limits. (See Figure 13.)
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Figure 12: Ambient Particulate Matter (PM10), Annual Mean in
Alabama and the U.S., 1994-2004
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Alabama's smaller cities are also well below EPA air quality
limits for PM10, though data for all cities are not available. (See
Figure 14.) 

Ambient levels of PM2.5 in the United States declined an
average of 13.8 percent from 1999 to 2004.  In Alabama, average
PM2.5 levels fell 28.5 percent from 1999 to 2004.  (See Figure 15.)

Most of the improvement in PM2.5 levels have come from
significant reductions in Alabama’s MSAs.  On average, PM2.5
levels in Alabama’s four largest MSAs fell 25 percent from 1999 to
2004.  During the same time period, PM2.5 levels in the state’s six
other MSAs—Columbus, Dothan, Decatur, Florence, Gadsden,
and Tuscaloosa—fell an average of 31.3 percent.  
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Figure 14: Ambient Particulate Matter (PM10) in Alabama MSAs
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Figure 15: Ambient Particulate Matter (PM2.5) in Alabama and
the U.S., Annual Mean, 1999-2004
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Sulfur Dioxide
Sulfur dioxide (SO2) is a colorless gas that forms from the

burning of fuel containing sulfur, mainly coal and oil, as well as
from industrial and manufacturing processes, particularly electrical
power generation.  Environmental factors such as temperature
inversion, wind speed, and wind concentration also affect SO2

levels.  
Ambient levels of SO2 decreased 38.4 percent nationwide

between 1994 and 2004, and the United States has met the EPA's
designated "good" category since 1981. (See Figure 16.)  In
Alabama, ambient levels of SO2 fell an average of 60 percent from
1994 to 2004.  

Three Alabama MSAs have kept track of ambient SO2

levels from 1994 to 2004.  On average, these cities have seen
their SO2 levels fall 57 percent.  (See Figure 17.)
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Analyzing Air Quality Trends
The Organization for Economic Cooperation and

Development (OECD) noted in a 1991 report on the environment
that "emissions have also fallen in other OECD countries,
sometimes by as much or proportionally more than in the United
States," but with less stringent regulation.27 Although such findings
seem counter-intuitive, they demonstrate the difficulty in
calculating the effectiveness of the large investment the United
States has made in environmental regulation, with air quality
control now costing nearly $40 billion a year.  

These analyses are not meant to imply that regulations
have played no role in air quality improvements over the past 30
years.  Rather, they indicate that the regulatory approach is neither
the only nor the most effective way to address air quality
problems.  Improvements in the United States occurred before the
enactment of regulations, and during the same time period other
developed nations with less strict regulations saw improvements
not only comparable but, in some cases, greater. As these
developments suggest, regulations are not the sole cause of air
quality improvements but the mechanism that the United States
chose to use in response to the public's demand for a cleaner
environment.  

The rising costs of regulations, coupled with the decreasing
health benefits they deliver, indicate the current regulatory
approach may not be the best way to achieve further progress.
The Office of Management and Budget (OMB) estimates the total
cost of regulation for 2000 at between $200 billion and $300
billion, or between $1,800 and $2,800 for every family in
America.28

The enormous cost of complying with many of these
regulations is not justified by the almost insignificant threat some
of these regulations address.  For example, because the EPA does
not use site-specific risk assessments at 130 hazardous waste
sites when developing its cleanup plans, the average cost per
case of cancer averted at these sites is $11.7 billion.29 Indeed, a
1996 Harvard University study found that approximately 60,000
lives are lost each year in the United States due to the current
regulatory system, chiefly because billions of dollars are
squandered on eliminating negligible or nonexistent risks while
failing to protect the public from other, more serious hazards.30

Instead, continued improvement is likely to come from
technological breakthroughs, such as clean-fuel cars and
upgrading industrial processes.  Regulatory strategies might also
be adapted to emphasize emission reductions on certain days of
the year when meteorological conditions suggest that a high
pollution day can be expected, similar to the manner in which
electric utilities practice "load shedding" on days of peak electricity
demand.  



Clean Air Trends
The EPA calculates a composite measure of the criteria

pollutants called the "Air Quality Index" (AQI).  The AQI is the tool
local meteorologists use to give warnings about "unhealthful" air
quality.  It ranges from zero up to a value of 500; an AQI value of
100 is the threshold of unhealthful air.  

Figure 18 shows Alabama’s air quality as measured by the
AQI in Birmingham, Huntsville, Mobile, Montgomery, and the
average of all other MSAs in the nation.  

Of the 305 MSAs nationwide, Montgomery ranked 139th in
terms of AQI days of less than 100, Huntsville ranked 144th,
Mobile ranked 236th, and Birmingham 283rd.  

Indoor Air Quality
Air in homes, workplaces, and schools often has higher

levels of pollution than outdoor air.  Although governments and
international bodies such as the World Health Organization define
healthy air in terms of the air quality at a fixed point outdoors,
indoor air quality, especially in the home, is a much better indicator
of the effects of air pollution on public health. The average person
spends approximately 93 percent of his or her time indoors, five
percent in transit, and only two percent outdoors.31 Presently, air
quality standards are specified for each pollutant in terms of its
concentration in outdoor air or its mass in a fixed volume of
outdoor air.  No measurements of long-term indoor air quality are
available for the home or elsewhere.  

Traditional indoor air pollution sources include heating and
cooking equipment that use fossil fuels and biofuels, radon, lead,
environmental tobacco smoke, household cleaning solutions used
or stored in the home, and biological pollutants such as bacteria,
viruses, mold, dust mites, and animal dander.  According to an
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EPA study, major stationary and mobile sources accounted for only
two to 25 percent of personal exposure to VOCs and pesticides.
Smoking, dry-cleaned clothes, and chloroform from heated water
in the home, on the other hand, were found to be two to five times
larger sources of exposure than outdoor emissions sources.   

In the United States, one gram of indoor particulate matter
emissions is calculated to have a greater effect on total exposure
of the population than one kilogram (1,000 grams) released by a
power plant from a relatively high stack. Between 1940 and 1990,
the average "non-smoking" household's in-home concentrations of
PM10 declined 91 percent.  Further, 99 percent of the
improvements occurred before 1970, before the imposition of
federal regulations on stationary sources.32

Water Quality

National concern over water quality largely began in the
1960s.  Raw sewage was draining into San Francisco Bay, and on
June 22, 1969 the Cuyahoga River in downtown Cleveland caught
fire, causing $50,000 worth of damage.  The fire burned for only
24 minutes, not long enough for the Cleveland Plain-Dealer to
snap a photo.  Hence it was reported briefly in the back pages of
the paper, and didn't attract much attention until months later,
when a National Geographic magazine article on river pollution
gave the episode fresh attention nationwide.  

The reaction to the Cuyahoga River fire is an excellent
illustration of what economists call the "wealth effect," i.e., how the
public demands higher environmental quality as society becomes
more affluent.  The Cuyahoga, which the mayor of Cleveland had
described as an "open sewer" as far back as 1881, had caught fire
twice before, in 1936 and 1952, but neither incident generated
much public response. Rather, both were regarded as the price of
progress. By the 1970s, though, such a price was no longer
acceptable.  

Assessing Water Quality33

A lack of consistent, comprehensive trend data for water
quality in the U.S. remains one of the largest frustrations in the
development of meaningful environmental indicators a
circumstance we have commented upon in past editions. The
EPA's 2003 Draft Report on the Environment also noted this
problem: "At this time there is not sufficient information to provide
a national answer to this question [of water quality] with
confidence and scientific credibility." 

It is certain that water quality has improved in many ways
since the passage of the Clean Water Act in 1972, but there are no
data-sets or measures that are commensurate with our national
findings on air quality. And without national benchmarks, it can be

Sources of Water Quality
Information

While data for a national
trend assessment are not
yet available, there are
several good sources of
detailed local information
available. The U.S.
Geological Survey's
National Water Quality
Assessment has produced
36 detailed reports on
major river basins
throughout the nation. The
reports are available at
http://water.usgs.gov/nawq
a/nawqasum/.

The USGS also operates
the National Stream Quality
Accounting Network
(NASQAN), which monitors
water quality in four large
river basins (Colorado,
Columbia, Mississippi, and
the Rio Grande, including
the major tributaries of
these rivers). This program
offers some trend data for
these river basins, and can
be found at
http://water.usgs.gov/nasqa
n/. 

The EPA has upgraded its
online water quality data for
watersheds, at
www.epa.gov/storet/. The
watershed data on this EPA
site concentrate especially
on effluent discharge and
biological conditions.



difficult to make judgments about local conditions, assign priorities
to clean up efforts, or even to enforce major water pollution
statutes. 

The primary reason for the tentativeness about water quality
trends is that we still are not capable of measuring water quality
systematically for the purposes of national reporting in the same
way we measure air pollution.  There is a wide variation in how
thoroughly different states assess their water quality.  Waters that
some states deem "impaired," for example, would be found "non-
impaired" by other states using a different method of evaluation.
The best that can be said is that the EPA and other government
agencies are pressing hard to develop better and more consistent
water quality data.  The EPA reported in August 2003 on the efforts
of states to promote the work of regional water quality councils to
coordinate and improve monitoring activities.34

While there is some encouraging progress, state councils
still have a long way to go, as is made evident by some of the
language in the EPA' s evaluation, such as: "What works in one
Council may not prove effective for all Councils. This may arise out
of variation in the mix of personalities at a Council; the powers
granted to a Council at its inception; or the Council' s traditional
relationship with state agencies in its area of concern." In other
words, this effort is entirely haphazard. 

One large dataset that typically gets a lot of media attention
is the National Water Quality Inventory (NWQI), which the EPA
produces every other year.  The single biggest problem with NWQI
data is that it comes from each of the 50 states, whose level of
monitoring varies widely.  Some states evaluate only a small
portion of their rivers, streams, and lakes, while other states use
casual sampling methods that generate low-confidence results.
But there are signs of gradual progress.  Indiana has begun a
rotating assessment of 20 percent of its streams and rivers each
year, such that over a five-year period 100 percent of its water
bodies will be assessed.  Maryland has instituted a probability-
based survey of its streams according to a few simple measures of
biological health; at least 17 other states are developing statistical
sampling systems that promise to produce better and more useful
trend data.  In the meantime, researchers must pick over the
partial sources of data for clues about trends in water quality. 

Although it is the primary vehicle for informing Congress
and the public about the nation's general water quality conditions,
the NWQI provides only a snapshot of water quality because most
of the nation's water has not been tested, and the same points are
not evaluated yearly. For example, in the 2000 NWQI, only 19
percent of the nation's 3.6 million miles of rivers and streams were
evaluated, and only 43 percent of the 40.6 million lakes, ponds,
and reservoirs were sampled.  NWQI data for estuaries, shorelines
and coral reefs were similarly incomplete, with 36 percent of the
90,500 miles of estuaries sampled.35 (See Figure 19.) 

The percent of the
U.S. population
served by water
systems that have
reported no
violations of any
health-based
standard has risen
from 79 percent in
1993 to 94 percent
in 2002.  



The NWQI assesses rivers, lakes, and estuaries based on
nine standards.  These standards include support of aquatic life,
fish consumption, shellfish harvesting, supply of drinking water,
primary contact (swimming), secondary contact (recreation),
agriculture, recharge of groundwater supply, wildlife habitat, and
tribal or ceremonial uses.  Based on these standards, the NWQI
assigns one of four "levels of use support" to each assessed water
body.  These categories include:

1. Good-Fully supporting all uses;
2. Good-Impaired for one or more uses;
3. Impaired for one or more uses; and 
4. Not attainable.  

Figures 20, 21, and 22 using NWQI illustrate that, for the
most part, the nation's rivers, streams, lakes, ponds, reservoirs,
and estuaries are clean.  

In addition, tested waters may underestimate water quality
since the most polluted waters may be more frequently tested.
However, in the absence of a more systematic monitoring and
evaluation system, it is impossible to know.  The EPA itself notes
in their 1996 NWQI Report to Congress that the NWQI data "may
not represent the general conditions in the nation's total waters
because states, tribes, and other jurisdictions often focus on
surveying major perennial rivers, estuaries, and public lakes with
suspected pollution problems in order to direct scarce resources to
areas that could pose the greatest risk."36

Figure 19: Percent of Water Bodies Assessed by the 
National Water Quality Inventory, 1992-2000
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Figure 20: Rivers and Streams, National Summary, 2000 
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Defining Water Pollutants
Water pollution stems from two types of sources: "point"

and "non-point." Point source pollution refers to large-scale
industrial and municipal pollution, such as release pipes or sewer
outlets that discharge pollutants directly into bodies of water.  Non-
point source pollution refers to such factors as agricultural runoff
and soil erosion, urban storm runoff, household disposal of
pollutants "down the drain," atmospheric breakdown of air
pollutants, and other diffused sources.  

Water quality can also vary according to natural sources:
some bodies of water are of poor quality due to inherent chemical,
physical, and biological characteristics. Additionally, the nature of
the resource presents challenges because the effects of both
natural and man-made contaminants vary greatly according to
specific water conditions. 

Initially, water pollution control targeted point sources with
the intent of reducing these sources to zero.  For the most part,
wastewater treatment plants have eliminated serious point source
pollution using primary, secondary, and tertiary treatments.
Primary wastewater treatment removes solid waste mechanically,
secondary treatment breaks down organic material, and tertiary
treatment removes additional contaminants.  By 1992, "all sewage
generated in the United States [had been] treated before
discharge."37 By 1993, the amount of organic wastes in national
waters had declined by 46 percent, discharge of toxic organic
wastes from point sources had declined 99 percent, and toxic
metals from point sources had declined by 98 percent.38 With
most point source pollution under control, the focus throughout the
1990s has been non-point sources, which the EPA claims "are
clearly the leading reason for impediment in surface waters."39

Water Quality in Alabama
Alabama has approximately 77,272 miles of rivers and

streams in 14 different major river basins.  Its ponds, lakes and
reservoirs cover more than 490,000 acres, and freshwater
wetlands occupy an estimated 3.6 million acres.40

According to the National Wetland Inventory, Alabama’s
coastal wetlands are estimated at 27,600 acres.  Coastal Alabama
also contains 610 square miles of estuaries and a coastal
shoreline that is 337 miles long (including Mobile Bay and island
shorelines).41

Rivers and Streams. Since the enactment of the Clean
Water Act of 1972, Alabama's water quality has improved
substantially near industrial and municipal facilities.  According to
data released in 2004 by the Alabama Department of
Environmental Management (ADEM), 97.7 percent of the state’s
rivers and streams support their designated uses.  According to
ADEM, “much of the non-support acreage is related to historic

Since the
enactment of the
Clean Water Act of
1972, Alabama's
water quality has
improved
substantially near
industrial and
municipal
facilities.  



PCB contamination and eutrophic conditions in the Coosa River
Basin reservoirs.”  (see “Water Pollution Sources sidebar for more
information on eutrophication.)42

Estuaries. According to data released by ADEM in 2003,
100 percent of the coastal waters are capable of supporting
aquatic life.  However, a fish consumption advisory for king
mackerel was in place for the entire Gulf Coast because of
mercury pollution.43

Lakes. Alabama's lakes appear to be in relatively good
shape.  According to an assessment of 58 percent of its lakes in
2003, ADEM found 100 percent fully capable of supporting fishing
and recreational uses.  Forty-one percent of lakes, though, were
found to have high amounts of oxygen-depleting nutrients
(eutrophic), making it difficult for fish to survive.44

Drinking Water.  According to ADEM, Alabamians draw
approximately 850 million gallons of drinking water from ground
and surface sources each day.  Before reaching household taps, it
passes through 607 community treatment plants and 104 non-
community plants.  In 2004, 100 percent of these systems met
turbidity requirements, 97 percent met trihalomethane standards.
One hundred percent also met standards for haloacetic acid,
inorganic and radiological drinking water standards.45

All community and non-transient, non-community water
system sources continued to be monitored for volatile organic
compounds (VOCs) and synthetic organic chemicals (SOCs).
More than 98 percent of the community systems and 100 percent
of the non-transient, non-community systems required to monitor
in 2003 were in full compliance with VOC and SOC monitoring
requirements.46

Resources

Land Use
Every five years the U.S Department of Agriculture

produces the National Resources Inventory (NRI), which surveys
land uses and conditions on non-federal lands.  The chief purpose
of the NRI is to evaluate soil conditions and monitor soil erosion,
but the process of sampling more than 800,000 locations, mostly
in rural areas, yields considerable secondary data.  Following is
data from the 2002 NRI.  

Urbanization.  Urban centers were originally established
close to prime agricultural land and, as populations increased,
urban growth began to encroach onto farmland.  Urban areas
expanded steadily during the decades following World War II, yet

Water Pollution Sources 

Nutrients: Nutrients like
phosphorus and nitrogen can
cause significant degradation
of water quality by
accelerating eutrophication,
which depletes levels of
dissolved oxygen.47

Phosphorus and nitrogen are
found in fertilizers and
livestock manure.
Government regulations
stipulate a reduction in the
amount of phosphate in
detergents in an effort to
improve water quality.  Lower
phosphate levels in lakes
and streams, however, do
not always result in higher
levels of dissolved oxygen
and improved water quality
as plants continually recycle
phosphorous from
sediments.  

Heavy metals: Heavy
metals occur in water from
the weathering of rocks.
They also reach the water
system directly from
industrial and mining activity.
Abandoned mines cause the
most severe cases of metal
contamination.  Non-point
sources such as urban
storm-water and agricultural
runoff also contribute to
metal contamination.  High
concentrations of heavy
metals can affect the quality
of drinking water and harm
aquatic life as the metals
accumulate in organs and
tissues (bioaccumulation).48

Pesticides and toxins like
polychlorinated synthetic
compounds (DDT and PCBs)
can also accumulate in
biological organisms.  The
effects of these compounds
on animals such as birds
include growth retardation,
reduced reproductive
capacity, diminished
resistance to disease, and
birth deformities. 
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the agricultural landbase remained fairly stable despite urban
expansion.  

According to data from the NRI, the amount of land
developed for urban use increased from 86.5 million square acres
in 1992 to 107.3 million acres in 2002.  Despite this 24 percent
increase in only 10 years, developed land constitutes just 5.5
percent of all land in the contiguous United States, an increase of
only one percentage point (4.5 percent) from 1992.  By
comparison, cropland, pastureland, rangeland and Conservation
Reserve Program (CRP) land constitute 47.6 percent of all land
use in 2002. (See Figures 23 and 24).49

At the time of publication of this report, state-specific data
for the 2002 NRI was not available.  If earlier data is any indication
of how well Alabama is doing regarding urbanization, the state’s
metropolitan areas have plenty of room to grow.  
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Figure 23: Land Use in the United States, 1992
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Figure 24: Land Use in the United States, 2002



Even though the rate of urbanization in Alabama has
exceeded the national average, the state is in no danger of losing
its forests or undeveloped areas.  From 1992 to 1997, the number
of acres developed for urban use increased from 1.96 million
acres to 2.4 million acres.  This represents an increase of 22.7
percent, yet this land makes up only 7.2 percent of the state's
overall surface area.  To put these numbers in perspective, forest
land covers 63 percent of the state, while land used for crops,
pasture, rangeland, and agricultural land set aside for conservation
constitutes 21 percent of Alabama's total surface area.50 (See
Figure 25.)

Forests
Some of the most heated controversies surrounding the

environmental movement involve America's forests.  Environmental
groups such as Earth First! have spiked trees, and musicians
including singer Bonnie Raitt and former members of the Grateful
Dead have become advocates of protecting old-growth forests.  

Such events not only gain widespread media attention, they
capture the emotionally charged nature of the debate over
America's forests.  Unlike other environmental indicators, these
concerns date back to the turn of the 20th century.  

In 1905, President Theodore Roosevelt warned that "a
timber famine is inevitable," and the New York Times ran
headlines in 1908 proclaiming "The End of the Lumber Supply"
and "Supply of Wood Nears End—Much Wasted and There's No
Substitute."  During the 18th and 19th centuries, Americans did
indeed cut down a large percentage of the nation's forests.  A full
two-thirds of the deforestation that has occurred in the U.S. took
place between 1850 and 1910.  Yet commercial logging was not
the primary cause of this deforestation.  Rather, trees were cut in
order to clear land for agriculture.  Since this time, however,
America's forests have made a rapid comeback.  

Clear Cutting: 
Good or Bad?

Clear-cutting is one of the
most controversial and
misunderstood forest
management practices used
today.  When clear-cutting is
not performed properly, it
can damage sensitive
watersheds and ecosystems
of rivers.  Additionally, the
bare hillsides left by a clear
cut look unattractive.  Yet
this harvesting method
remains popular for two
primary reasons.  First,
clear-cutting is economically
viable; second, it simplifies
reforestation.  Clear-cutting
allows easy preparation of
the site for the re-
establishment and tending of
a new forest, and the open
area provides the heat and
sunlight needed for the new
trees to grow.  In fact,
without clear-cutting,
foresters would no longer
grow certain types of trees.
Tim Kosderka, an Oregon
forester who oversees the
reforestation of 75,000 acres
of trees, explains: "The fact
of the matter is that you just
can't grow Douglas Fir trees
economically without clear-
cutting.  Period.  The trees
need full sunlight to grow at
an acceptable rate, and
without clear-cutting, the
Douglas Fir-growing
business over large
geographic areas would
most likely end."  Because
forests cover roughly half the
state of Oregon, and a large
percentage of those forests
predominantly contain
Douglas Firs, clear-cutting is
ironically an important
method for ensuring
continued growth of
Oregon's forests.  

Figure 25: Land Use in Alabama, 1997



Today, forests cover nearly 30 percent of the United States'
total land area.  American forests contain more than 130 diverse
species of trees and sustain a wide variety of plants and animals.
They provide habitat, purify air, prevent run-off, and inhibit erosion
by anchoring topsoil.  Forests also release water vapor into the air
and play a critical role in the carbon cycle, as they absorb and
break down carbon dioxide, store carbon, and release oxygen.  

In addition to their ecological and biodiversity values,
American forests play a significant role in world timber markets.  In
1995, U.S. timber markets produced 37 percent of global wood
pulp, 30 percent of paper and paperboard, 26 percent of wood-
based panels, and about 25 percent of other wood products.51

Despite such production, the United States planted 25 percent
more trees than it harvested in 1991, and since the 1950s, net
growth has exceeded net harvest every year.  According to the
White House's Council on Environmental Quality, the United States
planted 2.4 million acres of trees in 1995, up from one million
acres in 1970.52

Deforestation to reforestation.  While most Americans are
pleased to hear that forests are making a comeback, many are
also surprised to learn it is not due to government protection.  In
fact, just the opposite is true.  During the first half of the 20th
century, the amount of land used for agriculture declined
significantly.  As less land was harvested for crops, forests took
over that land.  In some cases, forests naturally regenerated, yet
in most cases, foresters planted trees for commercial harvesting.  

This trend has continued into the 21st century.  Of the 21.6
billion cubic feet of timber grown in 1991, public forests accounted
for less than 25 percent of that growth.  The forest industry,
farmers, and private foresters were responsible for more than
three-quarters (16.4 billion cubic feet) of the timber grown that
year.53

Most trees are grown in the United States for future
harvesting.  These second-growth forests support a diverse
population of wildlife and trees of various ages, sizes and species.
Many small animals and most game prefer younger forests, which
allow more sunlight to reach the forest floor, thereby supporting a
greater variety of trees and plant life than older forests.54 Even
forests that have been clear-cut can be nearly indistinguishable
from naturally grown forests.  For example, the wilderness scenes
in the movie The Last of the Mohicans were filmed in a formerly
clear-cut commercial forest.55

Alabama's forests.  Over 21 million acres in Alabama are
forested, and they account for 63 percent of Alabama's total
surface area.  Between 1982 and 1997, forest land increased by
302,300 acres. Excluding Alaska, Alabama ranks second in the
nation in acres of forest.56 (See Figure 26.)

Over 21 million
acres in Alabama
are forested, and
they account for
63 percent of
Alabama's total
surface area.
Between 1982 and
1997, forest land
increased by
302,300 acres. 



Soil Erosion
Erosion is a common and natural soil degradation problem

that removes topsoil, reduces the level of organic matter and
breaks down soil structure.  Erosion varies widely depending on
climate, ground slope, vegetation, and soil type and condition.  It
causes the accumulation of silt, affects fish habitat, and pollutes
water.  

The USDA measures two kinds of soil erosion: wind
erosion, and what is called "sheet and rill" erosion.  Wind erosion
is self-explanatory; most people have seen images of the "dust
bowl" during the 1930s, when high winds blew away tons of
drought-parched topsoil in the heartland of the nation.  Wind
erosion is prevalent in the arid western states that have dryer soil
and less natural ground cover, while many eastern and southern
states experience no measurable wind erosion at all.  Sheet
erosion is the removal of thin layers of soil over the whole surface
chiefly through raindrop splash and surface water flow.  Rills are
channels small enough to be obliterated by normal tillage
operations.  

According to the 2001 National Resources Inventory on soil
erosion, wind erosion, which had been increasing during the late
1970s, fell from 3.3 tons per acre of cropland per year in 1982 to
2.1 tons per acre per year in 2001, a 36 percent decline. (See
Figure 27.)57

According to the
2001 National
Resources
Inventory on soil
erosion, wind
erosion, which had
been increasing
during the late
1970s, fell from 3.3
tons per acre of
cropland per year
in 1982 to 2.1 tons
per acre per year
in 2001, a 36
percent decline. 

Figure 26: Change in Forest Land Coverage in Alabama,
1982 - 1997



Likewise, NRI findings show that sheet and rill erosion on
cropland fell from 4.0 tons per acre per year in 1982 to 2.7 tons
per acre per year in 2001, a 32.5 percent decline.  (See Figure
28.)  Together, these reductions in erosion represent a consistent
decline at a rate of approximately 64 milions tons per year, or
about two percent per year.58

Soil erosion reduces agricultural productivity, and the
sediment from erosion degrades water quality.  The EPA regards
soil erosion as an important environmental problem, though
experts disagree on the severity of the issue.  Because the rate
and severity of erosion depends on local conditions and soil types,
it is hard to make national generalizations.  The title of a 1987
report from the USDA is instructive: "Soil Erosion: Dramatic in
Places, But Not a Serious Threat to Productivity."59
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Figure 27: Estimated Average Wind Erosion in the U.S., 
Tons per Acre
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Figure 28: Estimated Average Sheet and Rill Erosion 
in the U.S., Tons per Acre



Government policy aims to reduce soil erosion to "tolerable
levels" (known as T-values) by 2010, and to zero by 2025.  T-
values from cropland are designed to be the maximum amount of
erosion that will indefinitely support agricultural productivity.  T-
values range from one to five tons per acre per year, depending
on soil type and location. NRI figures show soil erosion is
occurring at the low end of the T-values on two-thirds of the
cropland acreage in the United States.  Only about one percent of
cropland is experiencing a high rate of soil erosion.  

There is no uniform natural rate of soil erosion, and one
leading textbook argues that "there is no solid basis for tolerance
soil loss values."60 The normal rate of soil erosion under natural
vegetation is thought to be in approximate equilibrium with the rate
of soil formation.  Consider the following: one ton of soil per acre
(the low end of the T-values) is equal to uniform depth of 0.007
inches (0.18 mm).  At one ton lost per acre per year, it would take
43 years to lose an inch of topsoil.  This is approximately the rate
of erosion on uncultivated cropland.  Even though this rate may be
faster than the rate at which new soil is formed, readers should not
conclude that farmland is in any serious danger.  

The USDA itself, in a 1994 report, said that, "loss of
farmland poses no threat to U.S. food and fiber production."61 In
a more recent report, the USDA noted the following:

Gains in erosion control occurred [from 1982 to 2001] even 
though cropland acreage has continued to change over 
time as cropland was retired or converted to other uses and 
other land uses were converted to cropland.  Erosion is a 
concern because of its potential offsite effects, for example, 
in contributing dust to the atmosphere, or delivering 
sediment, nutrients, and chemicals to water resources.  Soil 
loss from farm fields at excessive rates can also be a 
concern as it diminishes soil productivity over time.  Some 
productivity loss can be mitigated through the addition of 
external inputs, but at an economic cost.62

As with other NRI data, no state-specific information is yet
available for 2002.  However, from 1982 to 1997, the rate of sheet
and rill erosion on rural, non-federal lands has dropped
dramatically, yet Alabama's rates of erosion remain above the
national average.63 (See Figure 29 on the next page.)



"Toxic" chemicals
are not all created
equal, which is
why a crude
measure of mere
"pounds" of toxics
"released" is not
an especially
helpful measure of
health or
environmental
risk. 
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Toxics Release Inventory64

The principle source of trend data for toxic chemicals is the
EPA' s Toxics Release Inventory (TRI), a reporting system for
more than 650 chemicals (up from 300 when the TRI began in
1988) used in most major industries, mining operations, and, more
recently, federal facilities.65 More than 20,000 individual facilities
must provide information for the TRI, requiring more than 80,000
reporting forms.

The EPA emphasizes several important caveats about
interpreting TRI data, including gaps in the data and the lack of
straight-line applicability of human health risk. The latest TRI, for
2001, emphasizes: 

TRI reports reflect releases and waste management 
activities of chemicals, not exposures of the public to those 
chemicals. Release estimates alone are not sufficient to 
determine exposure or to calculate potential adverse effects 
on human health and the environment.

In addition, "toxic" chemicals are not all created equal,
which is why a crude measure of mere "pounds" of toxics
"released" is not an especially helpful measure of health or
environmental risk. As the EPA notes: 

Some high-volume releases of less toxic chemicals may 
appear to be a more serious problem than lower-volume 
releases of more toxic chemicals, when just the opposite 
may be true. For example, phosgene is toxic in smaller 
quantities than methanol. A comparison between these two 
chemicals for setting hazard priorities or estimating 
potential health concerns, solely on the basis of volumes
released, may be misleading.66

Figure 29: Estimated Average Sheet and Rill Erosion in
Alabama, Tons per Acre



In an effort to make possible better judgments about the
relative risks of different kinds of toxic chemicals, the EPA is
developing the Integrated Risk Information System (IRIS) on its
website (see www.epa.gov/ncea/iris.htm). IRIS contains the results
of ongoing toxicological screens of many of the chemicals on the
TRI, along with links to other studies and EPA standards for
exposure to the chemical. IRIS is not easy for the non-specialist to
use, but it represents a major effort to adapt the massive reporting
of the TRI into a useable product for local risk assessment.
Another resource is the EPA's chemical fact sheets, which are
available at www.epa.gov/chemfact/. 

With all of these caveats and limitations, what does the TRI
tell us? While the TRI is limited as a tool for judging environmental
or health risks, it is indicative of another trend: the reductions in
the use of chemicals, even as total industrial output and economic
activity grow, is a sign of the increasing efficiency of our industrial
plants, and a measure of what has been called the "de-
materialization" of the economy. As such, the TRI can be viewed
as a proxy for measuring "sustainable development" or industrial
ecology. 

The constant expansion of the number of chemicals and
number of facilities included in the TRI data net makes tracking
trends difficult. Fortunately, the EPA helpfully breaks out the data
against a 1988 baseline that includes only the chemicals included
in the original inventory.  While the 1988 baseline shows a 14
percent increase from 2003 to 2004, the overall measure shows a
50 percent decline in toxic releases since 1988.  This represents a
reduction of more than 1.6 billion pounds per year.  (See Figure
30).  The chemical industry, not surprisingly, has shown the largest
decrease of all industries included in the TRI, with a 63 percent
reduction in releases since 1988. 

The chemical
industry, not
surprisingly, has
shown the largest
decrease of all
industries
included in the
TRI, with a 63
percent reduction
in releases since
1988. 
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Figure 30: Toxics Release Inventory for the U.S., 
1988 Baseline



These industry reductions reflect mostly productivity gains
and technological improvements; total output of the industries
covered under the TRI has increased 40 percent since 1991, even
as toxic releases have declined.

1995 Baseline
Throughout the 1990s, the EPA added chemicals to the TRI

list, and in 1995 began a new baseline for the TRI.  Figure 31
shows that, despite a 9.2 percent uptick from 2001 to 2002, total
releases are down 16.9 percent from 1995 to 2002.  This
represents a reduction of approximately 440 million pounds per
year.  

1998 Baseline
In 1997, the EPA revised the TRI again by including seven

industries not previously required to report toxic emissions:
electrical utilities, coal mining, metal mining, chemical wholesalers,
petroleum bulk plants and terminals, solvent recovery, and
hazardous waste management facilities.  By including these seven
facilities, the EPA effectively tripled the amount of reported toxics
released in 1988 from 2.5 billion pounds to 7.3 billion pounds.
Nevertheless, total releases by both old and new industries fell
15.1 percent from 2001 to 2002, and 42.3 percent from 1998 to
2002.  This decline represents a drop of 3.1 billion pounds of
toxics per year. (See Figure 32.)
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Figure 31: Toxics Release Inventory for the U.S., 
1995 Baseline
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The 2000 Baseline
Most recently, the EPA added six persistent bioaccumulative

toxic chemicals (PBTs) and one PBT category to the TRI list in
2000.  Because PBTs persist and bioaccumulate in the
environment, the EPA lowered the threshold for reporting them
from a minimum of 10,000 to 25,000 pounds to as little as 0.1
gram.  The total tonnage of PBTs released in 2000 was extremely
small compared to total releases (12.1 million pounds of 6.2 billion
pounds).  

From 2001 to 2002, toxics released that are included in the
2000 baseline dropped 15.6 percent, and by 31 percent from 2000
to 2002. (See Figure 33.)  
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Figure 32: Toxics Release Inventory for the U.S., 
1998 Baseline
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Figure 33: Toxics Release Inventory for the U.S., 
2000 Baseline



Toxics Releases in Alabama

From 1988 to 2002, toxic releases in Alabama using the
1988 baseline fell 48.1 percent. From 2001 to 2002, 1988 baseline
releases fell 5.6 percent. (See Figure 34.)

If the EPA's 1995 baseline is used, the amount of toxics
released in Alabama dropped from 115.0 million pounds in 1995 to
75 million pounds in 2001—a 22.1 percent decline. (See Figure
35.)  

According to the EPA’s 1998 baseline, Alabama released
123.7 million pounds of toxics in 2002, down from 148 million
pounds in 1998. From 2001 to 2002, Alabama’s 2000 baseline
toxic releases fell by 8.1 percent. (See Figure 36.)  

From 1988 to 2002,
toxic releases in
Alabama using the
1988 baseline fell
48.1 percent. From
2001 to 2002, 1988
baseline releases
fell 5.6 percent.
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Figure 34: Alabama Toxics Release Inventory, 1988 Baseline
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Figure 35: Alabama Toxics Release Inventory, 1995 Baseline



Using the EPA’s latest baseline, Alabama released 127
million pounds of toxics in 2002, down from 164.5 million in 2000.
(See Figure 37.)

Dioxin Decline 
Dioxin has become almost as much of a household term for

chemo-dread as arsenic, though, in fact, dioxin is not one
chemical but a family of 17 compounds that share certain
combinations of chloride. Toxicity levels among these different
"dioxin" compounds vary widely, and because dioxin has some
significant natural sources, including volcanoes and forest fires, we
shall never live in a world without detectable amounts of dioxin. In
fact, trace amounts of dioxin have been found in archeological
sites.

Most people associate dioxin with chemical dumps,
municipal trash incinerators, and other large-scale industrial
processes. This was partially accurate in the middle decades of

If the EPA’s 2000
baseline is used,
the amount of
toxics released in
Alabama dropped
from 164.5 million
pounds in 2000 to
127 million pounds
in 2002—a 22.8
percent decline. 
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Figure 36: Alabama Toxics Release Inventory, 1998 Baseline
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Figure 37: Alabama Toxics Release Inventory, 2000 Baseline



the last century.  Today, however, the EPA estimates that more
than half the dioxin in the environment comes from backyard trash
fires.  

And although dioxin in the food chain caused dioxin levels
in humans to rise substantially in the middle decades of the 20th
century, the health risk of this phenomenon is still hotly debated.
In recent years, however, the amount of dioxin in the environment
and detected in human tissues has fallen sharply, as efforts to
control it have taken effect. Because the toxicity of different dioxin
compounds varies by as much as a factor of 10,000, dioxin is not
measured by simple volume or weight. Instead, the EPA measures
dioxin through a complicated process called "toxic equivalents" or
TEQ.

From 1987 to 2003, dioxin emissions have fallen 92
percent.   As has been the case with DDT, the large decline in
dioxin in the environment translates to an equally large decline in
the amount of dioxin detected in human tissues. Two recent
multinational studies conclude that levels of dioxin in human
tissues have fallen by more than 90 percent since 1970.67

One of the remaining dioxin controversies concerns the use
of sewer sludge as farm fertilizer. After a five-year study, the EPA
recently concluded that dioxin levels in sludge used for fertilizer
are too low to pose a health risk.68

From 1987 to
2003, dioxin
emissions have
fallen 92 percent.  
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Conclusion

This report is intended as a starting point for citizens and
policy makers to reflect on environmental progress in the United
States.  It was written because, as The New Republic's Gregg
Easterbrook has written, "few people realize measurable
improvements have already been made in almost every area [of
the environment]."  As this report has sought to show, in some
areas, such as air quality, we have consistent, high-quality
measurements to show our progress. In other areas, there are
significant gaps in data or only fragmented knowledge, and in
some cases no measures of any kind. 

Regulation has been expensive, but it has not been
ruinously expensive in most cases.  This is not to say that none of
the cost was wasteful and particular regulatory prescriptions were
optimal.  Greater environmental gains might have been available
through different strategies, and this policy argument will likely
continue for some time.  Often the good faith estimates of
regulatory compliance proved to be too high because the ingenuity
and productivity of American business was underestimated.  

The best opportunities for future environmental
improvement will come through partnerships between the public
sector—state, local and federal governments—and the private
business sector implementing strategies based on sound scientific
and economic data.
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