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INTRODUCTION

lobal environmental changes are occurring in ways
fundamentally different than at any other time in
our history. Experts tell us that virtually all of the
Earth’s ecosystems have been significantly transformed through
human actions, and that 60% of the Earth’s ecosystems have
been degraded or used unsustainably. These changes have
been especially rapid in the past 50 years, and are expected
to continue into the foreseeable future.!
For the first time in human history, we are using
many of the planet’s natural resources faster than they can
replenish themselves. The impacts are becoming more
and more obvious: freshwater resources are increasingly
vulnerable, more plant and animal species are becoming
endangered or extinct, land-use transformation is pervasive,
and even the global climate is changing. Experts trace these
seemingly disparate environmental phenomena to a single
cause: the growing scale of human activities.*
In simple terms, the human population is growing,
we are consuming natural resources at unprecedented
rates, and the planet is demonstrating the effects. Human
population factors (such as growth, movement, density
and resource consumption) are considered to be a main
driver and multiplier of many environmental impacts in
the United States and worldwide.? Humanity is dominating
nature at a cost to species, ecosystems and human health,
with social and economic implications as well.*

America’s Role in a Global Phenomenon

America is a major contributor to these global
changes. When ranked with other countries in the world,
the U.S. is a leader — not only in Gross National Product,
per capita income, and many health and educational
standards but also in other, more dubious, ways.

The U.S. population also has the largest “ecological
footprint” in the world, with greater impact on many of
the planet’s resources and ecosystems than any other
nation on Earth’

The U.S. footprint is comprised of various elements
which add up to its ecological imprint. Some of the contrib-
uting factors include, for example, the U.S. as the world’s
largest single emitter of carbon dioxide (CO,, the green-
house gas that causes climate change) from fossil
fuels, the world’s largest forest products consumer, and
generator of the most municipal waste globally per person.

But, exactly bow is the American “population”—
its growth, density, movement, composition and resource
consumption — linked to environmental impacts in the
nation, and around the world? And, how do we
reconcile America’s comparatively large per-capita
ecological footprint on the planet with its responsibility
to address it, both in the country where it occurs, and
internationally, where the effects are also felt? This report
helps us to address these issues by outlining the basic
challenges we face.

6
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The United States in the Global Context

Today, and well into this century, over 98% of the
world’s population growth is occurring and will continue
to occur in developing countries.” With most of the global
population growth occurring in other parts of the world,
why focus on the U.S.? And why is America in the hot seat
of global population-environmental impacts?

Scientific data reveals the answer, showing that the
impact of people on the planet is particularly acute when
you look at the case of the U.S. as a global player. While
America represents just 1/20th of the global population, it
consumes disproportionately higher amounts, at least 1/4
of practically every natural resource, than any other
nation in the world.® To compound things, the U.S. is the
only industrialized country in the world still experiencing
significant population growth, and this trend is expected
to continue into the foreseeable future.’

This combination — of America’s relatively high
population growth and high rates of resource consumption
and pollution — makes for a volatile mixture resulting in
the largest environmental impact per capita, or ecological
footprint, in the world.

Much information exists on the population-environ-
mental relationship on a global scale. Comparatively little,
however, has been compiled in such a manner for the
United States.

This “U.S. National Report on Population and the
Environment” aims to fill that gap. It identifies in broad
strokes the main human population trends, their environ-
mental impacts, and, for comparison, how America ranks
in the global context.

How Does “Population” Have
Environmental Impacts?

Population factors can be linked to environmental
impacts in the U.S. and around the world primarily when:

— There are rapidly increasing demands by a growing
population for a finite resource (such as water or
land), or beyond a renewable resource’s ability to
regenerate (such as fisheries or forests);

— The resource use by an increasing number of
people spurs increasing quantities of contaminants
to be put into a natural system beyond its natural
capacity to buffer the toxin (such as burning fossil
fuel causing rises in greenhouse gases), and,

- Natural habitats are degraded or destroyed by resource
extraction and use, increasing development, and other
activities to meet demands of a growing population.
The environment then becomes uninhabitable to plant
or animal species through, for example, habitat loss or
degradation.!
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Several additional elements emerge when you examine
how human population relates to the natural environment:

e Choice is important: People can have impacts
through the sheer numbers of people consuming or
utilizing a natural resource (like water, forests, land,
marine life, energy) and through the rate and kind
of resource consumption (and the resulting
pollution).

Yet, it is not always a straight-forward “cause and effect”
relationship. People’s choices are also central as to whether
or not a given population is detrimental to the environ-
ment. For example, 20,000 people in one place can have
a very different impact than that same number in another
place. This is based on decisions made about the way land
is developed (say, with “cluster development” vs. sprawl),
type of transport or energy (energy efficient or not),
method of agriculture (organic or not), or industry used
(polluting or not).

So, while large numbers of people are critically
important, the same numbers of people do not always have
equally detrimental environmental impacts. Individual and
collective choices make a big difference to the outcome.

The Ecological Footprint and “IPAT”

Local to international government policies, business
and corporate practices, and economic and social factors
also have significant roles in population’s environmental
impacts. These, and individual choices, are often mitigat-
ing factors, and all must be part of the solutions.

e Trends, timing, and limits: Isolated incidents of
a growing population or high rates of resource
consumption and pollution, in and of themselves,
do not necessarily always equate to lasting
negative environmental impacts. This is largely
because of the buffering capacity of nature and
ecosystems to bounce back once damage occurs.
But there is a limit to the earth’s buffering capacity.

It is the population trends over a limited amount of
time that can cause long-lasting, irreversible environmen-
tal effects. Examples of this include: rapid growth in the
water-sensitive West, nation-wide land development in-
creases of 50%, or wood product consumption rising 40%
— all in just a few decades. When these trends occur over
such a relatively short time period, the resources reach a
critical threshold after which they can no longer provide
essential “ecosystem services” such as clean air and water,
pollination, or habitat."

I wo helpful models for understanding the American population’s environmental impacts are the

Ecological Footprint and /PAT model.

A country’s “ecological footprint” compares its per-capita consumption of natural resources with
nature’s biological production capacity. The “footprint” is the total land-area required to produce the food,
fibers, and energy a given population consumes, and to provide infrastructure such as housing, schools,

stores, roads.'?

The population-environment linkages are also explained in the “/ = PAT” equation: “Environmental Impact

= Population x Affluence/Consumption x Technology”:

= Environmental Impact: how species, natural resources and whole ecosystems are affected or

impacted by humans.

= Population: the total number of people. Population always acts in combination with the other

|[PAT factors below.

= Affluence/Consumption: often correlated with income, this is how much each person consumes
in terms of resources such as water, energy, passenger miles, space/resources used for housing,
and so on. Waste generated through resource consumption is part of this equation.

= Technology: this represents how a resource is used, and how much waste and pollution is created by
the production and consumption of the resource. Sometimes it improves environmental impact,
i.e., with the use of energy efficient products, or it can worsen it, i.e., through inefficient coal-burning

power plants.'

U.S. National Report on Population and the Environment / 5
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In the context of these trends we are recognizing the
importance of limits. Given that water is a finite
resource, how far can U.S. water withdrawal or
pollution go until ecosystem-threshold limits are
reached? To what degree can species’ habitats be
degraded or fragmented before a species becomes
extinct? How much municipal waste can be stored on
land, until there are no more available sites?

About this Report

This report provides an overview of how human
population factors affect America’s environment and
natural resource base. It contains key findings, then is
divided into two main sections:

 First, the “Population Profile of the United States”
describes the main population trends in America that
affect the natural environment. They include: rates of
population growth; density (where people live);
movement (including migration and tourism);
composition (the make-up of a given population, such
as age, income, households), and; rates and types of
resource consumption. Other population or
demographic variables are not included in this report
because they are not generally as closely associated
with environmental impacts.

e Second, in “America’s Population-Environment
Challenges,” nine chapters look at how those
population trends are linked to, and impact, key
environmental sectors, including land use, water,
forests, biological diversity, fisheries/aquatic resources,
agriculture, energy, climate change, and solid/toxic
waste. This is presented in terms of the national and
regional perspectives. Each chapter first describes how
population and the environmental sector is linked, then
looks at the environmental impacts that result from that
relationship.

The latest available scientific data and select case
studies are used to illustrate the trends. An “In Your
Region” page with highlights from the four U.S. regions
is included in each chapter.

Additional notes regarding the Report follow:

e Throughout the report U.S. national as well as
regional (Northeast, Midwest, South, and West, as
defined by the U.S. Census Bureau) trends are
featured.

U.S. demographic data generally falls within the
Census Bureau’s four regional boundaries (see map,
page 10). Ecosystem, species, and natural resources
data often does not fall within such administrative
boundaries. For the purposes of this report, however,
we chose to use the Census Bureau’s regional break
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downs to describe the population and environmental
connections.

« Data on the American population’s environmental
impacts, on its own, does not always provide a
good perspective on the nation’s ecological
footprint. In order to better understand America’s
role as a global player, each chapter incorporates
U.S. ranking with other countries, showing
comparisons and contrasts with other world areas
on the issues. This way we can better assess the
U.S.s role in relation to Europe, developing countries,
and the world.

e Because many of the topics in the report are cross-
cutting and/or cross-sectoral, they may appear in
various places throughout the document and will not
be cross-referenced.

Presenting the Challenges

We are changing the Earth more rapidly than we are
understanding it. Yet we are lacking the role models on
how to successfully manage such unprecedented, rapid
change."

This report aims to address this by presenting an
easy-to-understand, balanced summary and analysis of the
best available existing scientific research on the issues.

It can be used as a baseline of information of what we
know, so we can determine what we need to know, and
identify the means to address critical problems.

So, while this report does not make policy recom-
mendations or suggest solutions, it is a synopsis of the
challenges we face, so that we as a country can develop
well-informed, thoughtful, effective responses.

With this information we can evaluate the likely
consequences of our actions, various policy and research
options, and begin to identify what choices we have to
address the issues.” In this way, this report can used as a
springboard for discussion and means for identifying and
implementing next steps and what is needed to actively
prevent, mitigate or adapt to coming changes in the
country.

Using this document as a tool we can integrate
science-based analysis into real-world policies, research,
and public outreach and advocacy on the issues at all
levels — from local communities, to regionally and nation-
ally in the U.S., and worldwide.

As this report shows the many challenges we face, it
helps pave the way forward. There are many solutions to
the issues, and some are already in place. We have never
been as aware as we are now of American’s impact in the
country and on the planet. Now we can begin to meet the
multi-faceted challenges with comprehensive solutions.
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The key findings, summarized below, provide an overall snapshot
of how America’s human population impacts the environment.

The United States is the only industrialized nation in the world experiencing significant population growth.*°
The combination of America’s relatively high rates of population growth and associated natural resource consumption
and pollution result in the largest environmental impact, or ecological footprint, in the world.”” Over the past five decades
people have altered natural ecosystems more rapidly and extensively than in any comparable period of time in human
history, largely to meet the rapidly growing population’s demands for food, freshwater, timber, fiber, and fuel.”

Population: U.S. population trends over the past
century helped shape the country today, and are
inextricably linked to its current environmental state.
For example:

e Over the past 100 years the U.S. experienced the
largest population increase ever in its history, and its
population density doubled.

» Population distribution shifted South and West, and
those regions dominated the century’s growth.

e The U.S. went from being primarily rural to urban
and suburban, with the proportion of urban residents
doubling from 40% to 80%.

e “Metropolitanization” (growth in cities and
surrounding suburbs) most characterizes the nation’s
demographic change. By 2000, half of all Americans
lived in suburban areas, and 4 out of 5 lived in
broader metropolitan areas.”

» Today, America is the third most populous country
in the world after China and India, yet represents only
5% of the global total. The U.S. population, at about
300 million, doubled since 1950.%

e The South and West are the country’s most heavily
populated and fastest growing regions, and now
contain over half of the entire U.S. population. The
Northeast is the most densely populated region.?!

e Over half of all Americans live within 50 miles of
the coast, in just one fifth (17%) of its land area.
Population density on the coasts is five times that of
other parts of the country.*

« Of the nation’s ten fastest growing states, half are in
the coastal South and another four are in the driest
Western areas, making them among the nation’s most
vulnerable “population-environment” hotspots.

All these population trends have significant effects

on ecosystems, natural resources and plant and animal
species. Following are summaries of the main population-
environment linkages.

Land Use: Today all U.S. land is converted for
development at about twice the rate of population
growth.? Each American effectively occupies about
20% more developed land (for housing, schools,
shopping, roads, and other uses) than he/she did
20 years ago.* The nation’s most predominant
form of land-use change is “sprawl”: low density
development spread into suburban and rural areas,
with increased vehicle use and new houses, roads,
shops, and other infrastructure.

Water: U.S. public freshwater supply withdrawals
and the human population both grew by 8% from
1995-2000.% About 40% of the nation’s rivers, 46%
of lakes, and 50% of the estuaries are too polluted
for fishing and swimming.?® Only 2% of U.S. rivers
and streams remain free-flowing due to extensive
damming and diversions.”’” America is among the
world’s top ten in per capita water withdrawal, with
each American using three times that of the world
average.”® 53% of the nation’s wetlands are lost, now
mainly due to urban/suburban development and
land-use change for agriculture.?

Forests: The U.S. is the world’s largest consumer

of forest products — in the last four decades alone,
U.S. wood consumption overall grew by 50%.%* In
2000, per capita sawn wood consumption was nearly
twice that of developing countries and ten times the
world’s.*! Today nearly three times as many people
are being supported by the same forested area that
existed 100 years ago.*

Biodiversity: About 6,700 known plant and animal
species are considered at risk of extinction in the
U.S.** Almost 1,000 species are listed by the U.S.
government as endangered, and 300 as threatened
(over twice the number listed a decade ago), mainly
(85%) from habitat loss and alteration.’* Half of the
continental U.S. can no longer support its original
vegetation.®> The biodiversity decline, called the
“sixth mass extinction” in the Earth’s history, is for
the first time ever being attributed primarily to
human activity.*

U.S. National Report on Population and the Environment /7
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B Fisheries and Aquatic Resources: Thirty percent
of assessed fish populations in U.S. coastal waters
are either overfished or fished unsustainably.?’

A third of all U.S. lakes, a quarter of rivers, all of the
Great Lakes, and two thirds of the nation’s coastline
were under a fish consumption advisory from
pollutants in 2004,%® many related to mercury
contamination.*” About a third of America’s
freshwater animal species are “at risk.”

B Agriculture: Nearly 3,000 acres of U.S. farmland
are lost every day to development, with the rate of
loss increasing.”! America’s prime farmland was
developed 30% faster than other rural land in the
past two decades.*

B Energy: With only 5% of the global population,
the U.S. consumes almost 25% of the world’s
energy.” America has the highest oil consumption
worldwide®, and is projected to use 43% more oil
than current levels by 2025.% Transportation is the
nation’s fastest growing energy use sector.

B Climate Change: The U.S. is the single largest
carbon dioxide (CO,) greenhouse gas (GHG) emitter
in the world, accounting for nearly a quarter of all
global emissions.?” These are predicted to increase
by nearly 43% by 2020.* The nation’s average
temperature increase over the next 100 years is
projected to be 5-9°F.# Sea level rise and more severe
weather events that will impact coastal areas are
predicted, particularly in the U.S. Mid-Atlantic and
Gulf Coasts.

B Waste: Each American produces about 5 pounds
of trash daily, up from less than 3 in 1960, five times
the average amount in developing countries.”® Nearly
half of the nation’s 1,300 “Superfund” sites are linked
to contaminated or threatened drinking water
sources.’ The U.S. is the largest per capita municipal
waste producer in the world.>?

8 / U.S. National Report on Population and the Environment
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n the last century, the U.S. population more than Looking at these trends in more detail, the five
tripled, the largest population increase in its history, human population factors in the U.S. today most
with most of the growth occurring in the past 15 closely associated with the environment include:

years.” These and other key U.S. population trends are « Population size and growth

closely associated with major changes in the country’s « Population distribution

natural environment during that period. « Population composition (or “make up”)
To understand the nation’s population dynamics « Households

and their environmental consequences, it is necessary to « Consumption of natural resources

examine which population trends are important, and why.

America’s population is linked to the environment in U.S. Population Size and Growth

several ways, through the sheer numbers of people, where
and how people live and move, and their consumption
of natural resources and the associated waste. First, it is
important to consider some important human population
trends.

The U.S. population and its rate of growth are linked
to the environment because they demonstrate how rapidly
each person on average is a “multiplier” of environmental
impacts or consequences. It is important to consider the
country’s current population numbers, and how fast they

. . . are growing and expected to grow into the foreseeable
National Overview: U.S. Population 8 8 P 8

future.
Key U.S. population trends over the past century that Currently, the population of the United States is
helped shape the country today and are inextricably linked about 300 million.” Although it is the third most popu-
to its current environmental state include: lous country in the world after China and India (each

with over a billion people), the U.S. accounts for less
than 5% of the world’s population. America’s population
has doubled since 1950.°! It took 230 years for the nation
to reach 300 million, and at current growth rates will top
400 million in just 40 years.®

e Population growth was substantial. The biggest
numerical increase of any decade in the country’s history
was the addition of over 30 million people in the 1990s
alone. While the nation’s growth was remarkable
amongst the world’s industrialized nations, its share of
the world’s population declined, as that of developing

countries’ grew.>
e Population density doubled. However, because of US POPULATION GROWTH
America’s relatively large land area, population density
by the year 2000 remained low compared with the rest w5
of the world (80 people per square mile in the U.S. and
120 per square mile as the world average).” 400
e The U.S. went from being primarily rural to urban
and suburban, with the proportion of urban residents 350
doubling from 40% to 80%.>
e “Metropolitanization” (cities plus the suburbs that g S
surround them) particularly characterized the =
nation’s demographic change this century. Suburbs £ 250
rather than cities accounted for most of this growth. 5
By 2000, half of all Americans lived in suburban areas, & 200
and 4 out of 5 lived in broader metropolitan areas.”’ CS)_
e Regionally, distribution of the U.S. population & 150
shifted South and West, and those regions
dominated the century’s growth. The Northeast and 100
Midwest showed corresponding losses in population.®
e The population of the West grew faster than any 50
other region, while the population density of the
Northeast far exceeded that of other regions.> 0 | | | | | |
Q N QO ISTENY )
S L5 S 5 N o)
RO LS
Year
Source: US Census Bureau, 2006
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U.S. Census Bureau Regions

The population is growing at just under 1%
annually, adding about 3 million people per year, or
8,000 per day.” At this rate, the nation’s population will
double about every 70 years.® By comparison, the world’s
population at over 6.5 billion is growing by about 1.2%
annually, adding almost 80 million people per year, or
220,000 per day, with a doubling time of about 50 years.®
The developing countries’ average growth rate is about
1.8% annually, doubling in less than 40 years.®

The U.S. is the only industrialized country in the
world currently experiencing significant population
growth.” This is important because Americans, with their
high rates of resource consumption in comparison to most
other nations, have a disproportionately large per capita
environmental impact. The combination of relatively high
population growth and resource-use virtually guarantees
that America’s “ecological footprint”, or effect on the
global environment, will continue to grow in size and
impact for the foreseeable future (see Ecological Footprint,
p- 5.

The nation’s population growth is caused by
natural increase (bivths minus deatbs), plus immi-
gration. Today, natural increase accounts for 60% of U.S.
population growth, with the remaining 40% due to net
international migration.®® The legal immigration rate
in America is about 4 per 1,000 residents, or just over
1 million people annually.” The unauthorized immi-
grant population is growing by about 525,000 annually.™

10 / U.S. National Report on Population and the Environment
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Historical trends show that for every 100 immigrants
admitted to the U.S., about one-third return home.”

The U.S. population is projected to reach about
420 million by 2050.7* Over the next several decades, the
U.S. population growth rate is expected to decline slightly,
to reach about 0.7% by the middle of the century.” The
country is becoming more diverse in terms of race and
ethnic backgrounds, and doing so at a much faster rate in
recent decades than earlier in the century.”® A child born
today in America will live longer (an average of 85-90
years, up from today’s average of 72-79), in a nation that
is more crowded, with no significant ethnic/racial majority
like we have today.”

Population Distribution

Where the population is distributed and growing also
affects the environment. A denser population can increase
environmental pressures in some places (for instance,
along fragile coastlines) or relieve it in others (through
“clustered” rather than “sprawling” development). U.S.
population distribution trends are often closely linked to
environmental impacts.

Today, the South and West are the most populous
and fastest growing regions in the nation. More than
half of the total U.S. population (171 million people, 57%)
currently live in the South and West.” In the past 15 years,
the South and West grew twice as fast as the Northeast and
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the nation’s most popular
national parks and other
protected areas.®

America bas become

a “metropolitan nation.”
More than 80% of Americans

(226 million people) lived
in metro areas in 2000.%

U.S. REGIONAL PoPULATION DISTRIBUTION
40
. Percent of U.S. population, 2004

5 Il Percent change, 1990-2000

0

20

10

0

Northeast Midwest South West
Source: US Census Bureau, 2005

Although there are many
differences amongst the
regions, one thing they have
in common is that nearly all
of the nation’s large metro-
politan areas (with popula-
tions of at least 250,000)
grew in the past decade.®®
The “New York-
Nortbern New Jersey-Long

Midwest,”” and this trend will continue into the near
future, with most of the nation’s growth in coming
decades expected to occur in the South (52%) and West
(35%), with much slower growth in Midwest (7%) and
Northeast (5%).7

Over balf (51%) of the U.S. population is
concentrated in just ten states (California, Florida,
Georgia, Illinois, Michigan, New York, New Jersey, Ohio,
Pennsylvania, and Texas). Only 3% live in the ten least
populated states (Alaska, Delaware, Hawaii, Montana,
New Hampshire, North Dakota, Rhode Island, South
Dakota, Vermont, and Wyoming).”

More than 50% of all U.S. residents live within
50 miles of the coast, crowding into just 17% of the
nation’s land area.”™ An additional 25 million people,
accounting for about half of the projected U.S. population
increase, are expected to move to these areas in the next
decade alone. Over 180 million people visit the shore for
recreation every year.®!

The move to coastal areas reflects a trend
toward living in areas rich in natural amenities (near
lakes, mountains, coastal and scenic areas). The popula-
tion of U.S. counties where income and employment is
based largely on outdoor recreational and entertainment
activities grew 20% during the 1990s, mostly due to
migration from other parts of the country.®

Similarly, “temporary migration”(vacation and
seasonal living) is on the rise.*> More than one-third
of the vacant homes nationwide (nearly 4 million) are
seasonal, recreational, or for occasional use.** Seasonal
growth “spurts” can trigger environmental impacts, such as
more land and resources to build second homes, increased
water and energy demands, and traffic congestion.® This
environmental stress is most noticeable in high-tourism
states (such as Florida and California), and in many of

Island, NY-NJ-CT-PA” met-
ropolitan area is the most
populous, with nearly 19 million people, followed by
the Los Angeles and Chicago metro areas. The Las Vegas,
Nevada and McAllen-Edinburgh-Pharr, Texas metro areas
are the fastest growing, followed by the Naples, Florida
metro area.” And these areas are growing fast — most
metropolitan areas have been developing land faster than

U.S. POPULATION PROJECTIONS:
DISTRIBUTION OF REGIONAL GROWTH
2000-2030
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their populations are growing. In the 1980s and 1990s, the
U.S. population grew by 17%, and developed land grew
by 47%.%

Growth outside cities in the suburban and
surrounding “exurban” areas far outpaces growth
within cities.”' Over the past decade, the population
of America’s metropolitan areas outside central cities
increased by nearly 13%, where growth inside central
cities grew by 4%.%*

American cities themselves grew nearly twice
as fast in the 1990s than in the previous decade.
Cities in the South and West grew the fastest, while
the urban industrial centers in the Midwest and North-
east declined in population. Today, most of the fast-
est growing cities and suburban areas are in the
West, with eight of the top ten fastest growing cities all in
Arizona, Nevada or California. The country’s three fastest
growing cities were Gilbert, Arizona (266% growth from
1990-2000), Henderson, Nevada (170% growth) and Las
Vegas, Nevada (141% growth).”

U.S. PopuLAaTiON GROWTH

PROJECTIONS
1 billion
(o100 AR High range population projection &
—— —— —— — Medium range population projection
’_g 800 1— Low range population projection e
g 700
3
2 600 >
S 500 -
o
5 00 —
2 e T
£ 300 i —
%)
> 200
100
0 , , . . , .
1950 1975 2000 2025 2050 2075 2100

Projections for U.S. population growth show low,
medium and high estimates by the U.S. Census
Bureau in 2000. %

Source: Center for Environment and Population (CEP)
based on US Census Bureau data, 2006
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Population Composition

The composition or “makeup” of a population — its
age, income, educational level, culture/race, and other
characteristics — can determine where and how people
live, move, vacation, and develop land. Many of these
demographic factors are discussed throughout this report
and are linked to specific environmental consequences,
affecting natural resources, plant and animal species, and
entire ecosystems.

“Age” is a prime example of how demographic

Jactors can bave major environmental implications
in the U.S., and it applies to both young and older
segments of the population. The number of young
Americans and the choices they make with regard to fertil-
ity (how many children they decide to have) and resource
consumption (choices made regarding to recycle or not,
which vehicles to drive, etc.) will determine trends in
population and environmental impacts. Today, the portion
of the U.S. population aged 0-24 is about 35% and that
aged 24-44 is 30%, ensuring the momentum for future
population growth is already in place.”” This momentum
will also be affected by the number of young immigrants
entering the country in the future.

The trend towards aging of the U.S. population as
the proportion of older people increases is also significant.
Today’s older population is larger than it bas ever
been in the nation’s bistory, and the overall median
age in 2000 (35.3 years) was also higher than it has ever
been.” This reflects a 28% jump in the number of U.S.
residents between 35 and 64 years of age, and a 4%
decline in the number of people aged 18-34 between
1990 and 2000.”

This aging segment of the population, the nation’s
“Baby Boomers” (born between 1946 and 1964), represent
over 78 million or 26% of the total U.S. population.”® They
are wealthier, spend more money, consume more
resources, have more bomes per capita, and move
more often than any generation before them.” This is
important because they represent both a large percent of
the total American population and very high resource
consumption, the combination of which is significant in
terms of environmental impact.

In addition, a substantial share of America’s popula-
tion age 65 and older moves to and settles in “retirement
magnet” states such as Arizona, Florida, and Nevada,
where pressure on natural resources (especially water) is
already evident. Over the next quarter century, the propor-
tion of elderly Americans is projected to double in at least
14 states in the South and West. This is a result of the in-
migration of retirees and out-migration of younger adults
in those areas.'®
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Households
“Households” are an important demographic variable GROWTH IN US HOUSING UNITS
in calculating population’s environmental impacts.
Every household has a minimum number of possessions, BY REGION
occupies a certain amount of space, and emits certain
waste and/or pollutants. The extent of environmental ?g
stress caused depends on household size (the number 18
of people within a given household), the number of 17
households, the size of homes, and the amount of land g 16
surrounding and used to build homes. SEL
In recent years, the average U.S. bousebold size S 13
bas gone down, amount of “living space” in and § 12
around bomes bas gone up, and number of bouse- Sl
bolds bas multiplied. With more people living in g 10
“super-sized” houses that occupy more land, the amount o 2
of resources (from lumber to plastic) used for new 2 7
construction is rapidly on the rise, and more energy is € 6
consumed for heating and cooling. § 5
The number of people per bousebold was 2.6 £ 4
people in 2000, down from 3.1 in 1970 (or one fewer g
person for every two bousebolds)."”" Smaller house- 1
hold size in the face of population growth is one reason 0
behind a nationwide building boom: between 1990 and Q;o‘;\ $e°:’\ 03& \@é\ &,5&&’
2000, 14 million new housing units were built.'*? éo*’& @\é = Q)éo"
At the same time, the average size of new single- \){\{‘

Jamily bomes increased by more than 700 square
Jeet.'” Between 1988 and 2003, the proportion of homes
nationwide that are 3,000 square feet or more nearly

Source: US Census Bureau, 2003
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doubled (from 11% to 20%), while the proportion under
1,200 square feet declined (from 12% to 5%).'" Although
the average lot size of single family homes has varied over
time, 67,000 new homes on the largest lots (from 9,000

to over 22,000 square feet) were sold between 1999 and
2003.1% In recent years, lot sizes have tended to grow the
most on the outskirts of metro areas, resulting in the rapid
development of already dwindling open spaces.

Consumption of Natural Resources

When rapidly expanding populations consume bigh
levels of natural resources there are major environmental
effects This depends on what type of food, fuel, land, and
manufactured goods are used by fast-increasing human
populations and how they are produced — particularly
over a relatively limited amount of time as is occurring
today — and, if the consumption is undertaken in an
environmentally sustainable (i.e. recycling or consuming
organic foods) or unsustainable (i.e. using non-recycled
paper or consuming non-organic foods) manner.

Solid and other kinds of waste, and pollution, are
often generated when something is consumed, produced,
or utilized. Examples include packaging from store-bought
goods, air pollution from motor vehicle use, and agricul-
tural chemicals and fertilizers applied to lawns and fields
that run off into other areas of the environment. When
high levels of resources are consumed, generally, high lev-
els of waste and pollution enter the natural environment.

Resource consumption is often associated with level of
income, or affluence (see Box on “IPAT” modeD.

Evidence shows that as a whole, those more affluent in
the population consume more resources, and generate
more waste and pollution, than do lower-income
populations.

The median household income in the U.S. was about
$44,000 in 2004.'° In international dollars (a measure
that allows for a comparison of purchasing power among
countries with disparate economies and currency values),
America has a per capita income of nearly $40,000,
compared to about $26,000 for more developed
countries, $4,000 for developing countries, and $9,000
globally.!?

In America, rising income generally brings about
greater motor vehicle use, resulting in more road build-
ing, air pollution, and the carbon dioxide emissions that
cause climate change. In addition, relative to their share
of world population, Americans consume disproportion-
ately high amounts of meat and dairy products, which
require more land, water, and energy (and produce more
wastes) than diets based on grains and vegetables.'®

On the flip side, however, affluence can sometimes
Jacilitate positive trends by encouraging the consump-
tion of goods that are environmentally sound. People
with higher levels of disposable income are often more
inclined to purchase more expensive, energy efficient
“hybrid” vehicles, appliances, and lighting, and to
purchase higher-priced recycled paper, organic foods,
and other environmentally-friendly products.

Energy Consumption by Income Level
and Square Feet of Household

Household income level

Square feet of home

Energy consumption of
Household (million Btus)

$15,000-$19,999 1,500
$30,000-$39,999 1,700
$75,000-$99,999 2,700
$100,000 or more 3,400

81
87
113
136

Source: Energy Information Administration, 2001
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Ten Largest U.S. Cities

Rank, 2004 Population, 2004 Numerical change, Numerical change,
(thousands) 1990 to 2000 (thousands) 2000 to 2004 (thousands)
1. New York, NY 8,104 68 96
2. Los Angeles, CA 3,846 209 151
3. Chicago, IL 2,862 112 -34
4. Houston, TX 2,013 828 59
5. Philadelphia, PA 1,470 -68 -48
6. Phoenix, AZ 1,418 338 97
7. San Diego, CA 1,264 112 41
8. San Antonio, TX 1,236 210 91
9. Dallas, TX 1,210 181 21
10. San Jose, CA 905 113 10

Source: US Census Bureau, 2006

Ten Fastest Growing U.S. Cities

Rank Fastest growing, Percent change, Fastest growing, Percent change,
1990 to 2000 1990 to 2000 2000 to 2004 2000 to 2004
1. Augusta-Richmond County, GA 337 Gilbert, AZ 42.6
2. Gilbert, AZ 277 Miramar, FL 3199
3. Vancouver, WA 210 North Las Vegas, NV 75
4. Henderson, NV 170 Port St. Lucie, FL 33.4
5. North Las Vegas, NV 141 Roseville, CA 29.6
6. Athens-Clarke County, GA 119 Henderson, NV 28.2
7. Peoria, AZ 114 Chandler, AZ 26.6
8. Cary, NC 113 Cape Coral, FL 25.1
9. Chandler, AZ 97 Rancho Cucamonga, CA 24.7
10. Miramar, FL 79 Irvine, CA 24.6

Source: US Census Bureau, 2006

Ten Largest U.S. States

Rank, 2004 Population, 2004 Numerical change, Numerical change,
(thousands) 1990 to 2000 (thousands) 2000 to 2004 (thousands)

1. CA 35,894 4,061 2,022

2. TX 22,490 3,866 1,638

3. NY 19,227 986 250

4. FL 17,397 3,045 1,414

5. IL 12,714 989 294

6. PA 12,406 398 125

7. OH 11,459 506 306

8. Ml 10,113 643 175

9! GA 8,829 1,709 642
10. NJ 8,699 666 285

Source: US Census Bureau, 2006
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Ten Fastest Growing U.S. States

Rank Fastest growing, Percent change, Fastest growing, Percent change,
1990 to 2000 1990 to 2000 2000 to 2004 2000 to 2004

1. NV 66.3 NV 16.8

2. AZ 40.0 AZ 12.0

3 CO 30.6 TX 7.9

4. uTt 29.6 GA 7.8

5. ID 28.5 ID 7.7

6. GA 26.4 CO 7.0

7. FL 23.5 uTt 7.0

8. TX 22.8 NC 6.1

9. NC 21.3 DE 6.0
10. WA 21.1 CA 6.0

Source: US Census Bureau, 2006

U.S. Regional Population Comparisons

Indicator Northeast Midwest South West
Population (2003) 54 million 65 million 105 million 66 million
Population growth

(% increase, 1990-2003) 7% 9% 18% 21%
Density (persons

per sqg. mile) 335 87 120 38
% population

over age 64 14% 13% 12% 11%
% population

under age 18 24% 26% 26% 27%
Average household

size (2000) 2.56 2.53 2.56 2.75

Source: US Census Bureau, 2006
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Ten Largest U.S. Metropolitan Areas

Rank, 2004 Population, Numerical change, Numerical change,
2004 (thousands) 1990 to 2000 (thousands) 2000 to 2004
(thousands)

1. New York-Northern New Jersey-Long Island,

NY-NJ-PA 18,641 1,477 387
2. Los Angeles-Long Beach-Santa Ana, CA 12,829 1,092 559
3. Chicago-Naperville-Joliet, IL-IN-WI 9,334 916 294
4. Philadelphia-Camden-Wilmington, PA-NJ-DE 5,773 251 114
5. Dallas-Fort Worth-Arlington, TX 5,590 1,173 538
6. Miami-Ft. Lauderdale-Miami Beach, FL 5,289 S5 354
7. Houston-Sugar Land-Baytown, TX 5,076 948 465
8. Washington-Arlington-Alexandria,
DC-VA-MD-WV 5,090 674 344
9. Atlanta-Sandy Springs- Marietta, GA 4,610 1,179 460
10. Detroit-Warren-Livonia, Ml 4,484 204 40

Source: US Census Bureau, 2006

Ten Fastest Growing U.S. Metropolitan Areas

Rank Fastest growing, Percent change, Fastest growing, Percent change,
1990 to 2000 1990 to 2000 2000 to 2004 2000 to 2004
1. Las Vegas-Paradise, NV 85.6 Las Vegas-Paradise, NV 20.0
2. Naples-Marco Island, FL 65.3 Naples-Marco Island, FL 18.0
3, McAllen-Edinburgh-Mission, TX 48.5 Cape Coral-Ft. Myers, FL 16.6
4. Austin-Round Rock, TX 47.7 Riverside-San Bernadino-Ontario, CA 16.5
=) Raleigh-Cary, NC 46.5 McAllen-Edinburgh-Mission, TX 15.6
6. Boise City-Nampa, 1D 45.4 Stockton, CA 15.3
7. Phoenix-Mesa-Scottsdale, AZ 45.3 Raleigh-Cary, NC 14.8
8. Fayetteville-Springdale-Rogers, AR-MO 44.9 Phoenix-Mesa-Scottsdale, AZ 14.3
9. Provo-Orem, UT 39.9 Port St. Lucie-Fort Pierce, FL 14.2
10. Atlanta-Sandy Springs- Marietta, GA 38.4 Orlando-Kissimmee, FL 13.2

Source: US Census Bureau, 2006
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U.S. REGIONAL HIGHLIGHTS: POPULATION

Northeast

The Northeast is the most densely populated
region in the nation (335 persons per square
mile, ranging from 40 in Maine to over 1,000
in New Jersey and Rhode Island).'®

It is the slowest growing U.S. region, increas-
ing at less than half the national rate.'™

The region’s metropolitan areas had the
nation’s greatest population loss (2%) from
inside central cities, and slowest population
growth outside cities, in the 1990s.™"

The Northeast has the largest proportion of
elderly and the smallest proportion of youth
among U.S. regions.’” The largest U.S.
state-to-state migration is from New York to
Florida.'

The region ranks first nationally in number

of one-person households, and most units
per housing structure.'™

Median size of new single-family homes in
the Northeast is the largest in the country

— more than 300 square feet larger today than
in 1990.®

The Northeast has the highest median house-
hold income at $48,000 annually in 2004.""¢

Midwest

18 / U.S. National Report on Population and the Environment

The Midwest is the nation’s second least
densely populated region (87 persons per
square mile, ranging from 10 in North and
South Dakota to nearly 300 in Ohio)."”

It is the second slowest growing U.S.
region.'”® During the 1990s, the Midwest had
the lowest rate of population change inside
cities, while metropolitan areas around cities
grew rapidly.™®

The Midwest has the second highest propor-
tion of both the elderly and youth.'?

The lowest housing vacancy rates are found
in the Midwest. New homes are being built at
the second slowest rate in the U.S.™

The region has the second lowest median
income among the U.S. regions, $45,000
annually, in 2004. It is the only region where
income declined and poverty rates increased
from previous year.'?

The Midwest has the lowest poverty rates in
the nation (11.6%).'%

South

The South has the largest numerical population

of all U.S. regions'®, and second-fastest growing.'®
Two Southern states had the nation’s second and
third largest numerical increases: Texas (4 million)
and Florida (3 million) in the 1990s.'% During

that time metropolitan populations surrounding
cities grew three times the rate of the cities
themselves.'?

The region is the second most densely populated,
with 120 persons per square mile, ranging from
50 in Arkansas and Oklahoma, to 540 in
Maryland.?®

Two Southern states have the nation's first and
second highest numbers of elderly: Florida (18%)
and West Virginia (15%).'* Florida accounted

for one-third of all migration to the region, while
Georgia and North Carolina each accounted for
another 20% in the 1990s.%°

The highest number of new housing units and
smallest number of older housing are in the
South.™" Nearly 70% of houses are single-family.'?
The South has the highest poverty rate, (14.1%),'%
and the lowest median household income,

(under $41,000)'** in the U.S.'%

West

The West is the fastest growing region, increasing
by one and a half times the national rate.’®
California is the largest state (34 million residents),
accounting for over 50% of the West's, and 15%
of the nation’s total population.™’

Nevada was the nation’s fastest growing state
increasing by over 66% per year during the
1990s.'38

The lowest density is in the West, with 38 persons
per square mile, ranging from 1 person per square
mile in AL, to 220 per square mile in CA.'%®

The West had the highest population growth out-
side metropolitan areas in the U.S., in the 1990s.'4°
Eight of the top ten fastest growing U.S. cities (in
AZ, NV, and CA) and the top three fastest growing
metro areas (Phoenix, AR, Las Vegas, and
Henderson, NV) are in the West."'

The lowest proportion of elderly and highest
proportion of youth are in the West — promising
high population growth into the future.’*?

The West is the only region where household size
(about 3 people per household) exceeds the
national average.'*

The West has the second highest median house-
hold income (nearly $48,000) in 2004."%
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United States World Europe Developing
countries

Population, 2006 300 million 6.5 billion 730 million 5.3 billion
Projected population, 2050 395 million 9.1 billion 653 million 7.8 billion
Number of people added,

1995 to 2005 29 million 772 million 504 thousand 735 million
Percent population increase,

1995 to 2005 10.6% 14.0% 0.07% 16.3%
Population doubling time at

current growth rates 70 years 61 years (negative growth) 57 years
Percent population under

15/over 65 2112 29/7 16/16 32/5
Fertility rate (average number

children born per woman) 2.0 2.7 1.4 3.0
Birth rate (number births per

1,000 people) 14 21 10 24
Life expectancy at birth,

male/female 75/80 65/69 71/79 63/67
Density (persons per square mile) 80 125 82 165
Percent urban population 79% 47% 74% 41%
Gross national income per capita,

2004 (international dollars) $39,710 $8,540 $19,980 $4,450
Percent change in natural/plantation

forest area, 1990 to 2000 1.3/8.1% -3.6/31.4% 0.9/0.2% -1.7/55.4%
Energy consumption per capita,

2001 (kilograms oil equivalent) 7,921 1,631 3,621 828
Annual water withdrawals per

capita, 2000 (cubic meters) 1,682 633 581 545
Percent of land area in

permanent crops, 2002 0.21% 1.0% 0.73% 1.4%
Annual per capita food supply from fish

& fishery products, 2002 (pounds) 47 36 47 31
Annual per capita paper and

paperboard consumption,

2002 (pounds) 678 115 275 44
Carbon dioxide emissions per

capita, 2001 (metric tons) 19.8 3.9 8.3 1.8

Sources: US Census Bureau, Population Reference Bureau, United Nations Population Division, International Union
for the Conservation of Nature and Natural Resources, World Resources Institute, Earth Trends Database
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Land Use

America’s growing population bas significant impacts
on the way land is used across the country. Changes in
bow the nation’s land is utilized, or “land-use change,”
is inevitable as people depend on the land-base for food
production, housing, roads, and other services. Yet some
Sforms of land-use change can have major detrimental
effects on land resources.

How the American population affects “land” as a
natural resource is determined by how many people there
are, how close together they live and work, and how the
landscape is utilized and developed. The more intensively
and extensively land is transformed from its natural state
by bumans, the less useful it is for other plant and animal
species, the ecosystems in which they live, and the “natural
services” they provide.

National Overview: Population and Land Use

The type of land-use change most often linked to
population is “development” for residential and other
purposes — a result of the nation’s century-long movement
from primarily rural to urban and suburban. 7his “metro-
politanization” is characterized by the expansion of cities
and suburbs outwards, and the subsequent loss of farm-
land, forests, prairies, wetlands, natural coastal areas,
and the remaining open spaces.**

The amount of developed land, the rate at which it
is being developed, and the way it is developed all have
major land-use implications.

Development is the only U.S. land-use category that
has increased significantly (by 47%) in the last two de-
cades.* Although “developed land” actually represents a
relatively small proportion of the nation’s total land area,
the trend for land development represents significant
environmental impacts nationwide. Twenty years ago,
about 4% (73 million acres) of the land area in the contig-
uous U.S. was classified as developed, but has increased
to 6% (107 million acres) today.'"’

The rate of land development per capita has changed
markedly in the past few decades. Today, all land is
developed at about twice the rate of population growth.'*
Each American effectively occupies almost 20% more
developed land, for housing, schools, shopping, roads, and
other uses, than he/she did 20 years ago.!* By the late
1990s, 1.7 acres of land were developed for every new
person added to the U.S. population, up from 0.8 acres a
decade earlier.'

The South is experiencing the fastest overall rate of
land-use change in the form of urbanization (nearly
60%), with the West close bebind (nearly 50%).>* The
Northeast is experiencing the most land-use change in
proportion to its population growth, with the rate of
developed land increasing nearly six times as fast as the
rate of population change during the 1980s and 1990s.'3
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During this time, land in the Midwest was developed at
nearly five times the rate of population growth.'>

All regions are experiencing significant movement
into outer suburbs and even into rural areas, with
implications for land-use change.

America’s land-use changes from population
growth and associated development result in three
main trends that have significant environmental
consequences:

« Sprawl development
» Increase in new housing
« Increase in vehicle use and road systems

Sprawl development

Much of the nation’s land conversion for develop-
ment in the past few decades (for residential and related
services) has triggered an entire set of unique land-use
patterns, called “sprawl.” This spread-out development
generally occurs around city and town centers, and into
surrounding neighborhoods and rural areas. The amount
of land utilized for these sprawling metropolitan areas
has increased faster than their populations are growing.
Nationwide, population grew by 17%, yet the amount of
developed land grew 47%, during the 1980s and 1990s.">
By 2030, half of the buildings in which we live, work,
and shop will have been built after 2000.'>

Sprawl is characterized by high amounts of land
development per unit of human activity. It is reflected in
low-density residential subdivisions, commercial strips,
large retail complexes surrounded by acres of parking,
office parks far from homes and shops, and a growing
network of roads linking them all. This type of develop-
ment often causes lifestyle changes that require automo-
bile dependency (because of the large area sprawling

U.S. PopuLATION & URBANIZATION

B Population Growth
60

Bl Land Urbanized

South West

Northeast Midwest

Source: Fulton, W, et al, Who Sprawls Most? How Growth
Patterns Differ Across the US, 1982-97. Brookings Institution, 2001.
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communities cover), spurs relatively high energy costs
(from increased use of vehicles and larger homes to heat
and cool), land consumption (from residential and other
new infrastructure), high levels of traffic congestion, and
higher highway expenditures.'

Sprawl development involves the conversion of all
types of land, whether contained in natural ecosystems, or
already converted for agricultural or grazing purposes. It
also has other ecosystem effects. It “fragments” or breaks
up wildlife habitat, and can render ecosystems (such as in
watersheds or coastal areas) less than fully functional.

As this development paves over land, it compacts soils,
increases polluting chemical or fertilizer runoff and flood-
ing, and reduces groundwater reserves.'”’

Forecasts show considerable expansion of sprawling
development in the future, with significant implications
for ecosystems. For example, forest and cropland made
up most (60%) of the acreage developed nationwide
during the 1980s and 1990s."® At current population
growth and rates of sprawling development, the U.S.
could lose 23 million acres of forest land to development
by 2050, primarily due to increases in residential areas.

Increase in new bousing

Land-use change from sprawl results in a significant
increase in new housing development. This takes a
particularly strong environmental toll because develop-
ment in new areas begins from scratch, rather than build-
ing on existing infrastructure. The result is the consump-
tion of high volumes of resources, and fragmentation of
the remaining open space.

In the last several decades, the number and size of
new houses and the land area taken up by new houses
bave all increased. More than 3,000 square miles of land
is converted annually to residential development over
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one acre in size.'®® In 2000, there were nearly 14 million
more housing units nationwide than a decade earlier.'®!
Between 1970 and 2000, average household size declined
from 3.1 to 2.6 persons (one fewer person for every two
households), resulting in demand for new housing units
in addition to that already needed to keep pace with
population growth.!¢?

The average size of new, single-family homes has
expanded steadily, reaching more than 2,300 square feet
by 2004. Nearly 40% of new single-family homes are over
2,400 square feet, double the proportion in 19871 And,
although the national average lot size of new houses has
remained relatively steady, lot increases are prevalent in
many suburban areas. As an example, an estimated 55%
of farmland developed since 1994 has gone to houses
built on lots ten acres or larger.'*!

Increase in vebicle use and road systems

Modern land-use change reflects the population’s
spread into suburban and ruval areas. This in turn
requires more vebicle use, and increased amounts of
construction and land transformed into new bhighways,
roads, and parking lots. Almost 44,000 miles of highway
have been built in the last decade, bringing the total to
almost 4 million miles by 2001. At the same time there has
been a downturn in train and other public transportation
use and government support per capita nationwide.'®

Driving itself has rapidly increased — the number of
vebicle miles traveled rose nearly 3% annually during the
1990s (with a marked increase in the final years of the
decade), reaching nearly 3 trillion miles for the nation as
a whole by 2000.'% Sprawl often dictates new road build-
ing to accommodate the need to travel further and further
to get around. From 1991-2001 when the U.S. popula-
tion grew about 13%, the transportation miles traveled by
Americans increased by 24%.'

With more people taking more and longer trips as
part of daily life, and a growing number of cars on the
road, congestion has also increased. The average U.S. trav-
eler now spends 47 hours each year stuck in traffic delays
during rush hour, compared to just 16 hours two decades
ago. There are also now ten times more urban areas (51)
with more than 20 hours of annual rush hour delays.'®

Looking at the environmental impacts, these trends
have contributed to increased fossil fuel combustion, and
thus higher greenhouse gas emissions. The transporta-
tion sector uses 17% more energy today — primarily from
petroleum — than it did a decade ago. It now accounts for
one-third of all U.S. carbon dioxide (CO?) emissions. This
reflects an annual increase of over 2% during the 1990s.'®
Most (80%) of the CO, emissions created on highways
come from the miles Americans travel in their own
personal vehicles.”” In addition, an estimated 2.3 billion
gallons of fuel are wasted every year from idling in traffic,
nearly 80% more than in the early 1990s.'*
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Northeast

» The Northeast is the most developed or “built-
out” region in the U.S.

e Developed land in the Northeast’'s metropolitan
areas increased six times the rate of its
population growth (compared to three times
for the nation as a whole), or about one acre of
land developed for each new resident in recent
years.'”?

« The Northeast's residents have the nation’s
longest average daily commute (28 minutes).'”

» About 50% of buildings in the Northeast will
have been built after 2000, the lowest
proportion among U.S. regions, by 2030."74

« The New York-Newark-Connecticut metropolitan
region has the second worst traffic congestion
problems in the nation (after Los Angeles) in
terms of annual travel delays (400 million
hours)and excess fuel consumption (200 million
gallons)."”®

Midwest

- Midwestern cities have undergone a “hollowing
out,” with central cities and inner suburbs
declining in population, and suburban and
exurban neighborhoods growing.

« Agriculture, the region’s economic cornerstone,
is threatened by the conversion of farmland to
low-density residential and industrial
development and related traffic infrastructure.

« Six Midwest states are among the top 20 in the
nation that lost the most acres of prime
farmland. Ohio, ranked second nationally, lost
more than 200,000 acres during the 1990s.'7

» Land in the Midwest was developed at about
five times the rate of population growth (32%
versus 7%) during 1982 to 1997.177

- The Midwest outpaces all other regions in
projected demand for industrial construction.
By 2030, 70% of industrial space in the region
will have been built after 2000, much of it in the
“rust belt” states of lllinois, Indiana, Michigan,
and Ohio."”®
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South

Land in the South has been urbanized at nearly
three times the rate of population growth (60%
versus 22%) in the past two decades.’®

The South accounted for nearly half of all new,
single-family housing construction permits issued
nationwide in 20071.'%°

By 2030 more than 80% of the total square
footage of buildings in the South will have been
built after the year 2000.'®’

The South has the highest proportion of vacant
housing (10%) among the regions. Florida leads
states with the greatest number of seasonal,
recreational, or occasional-use homes (over
480,000 units)."®?

Southern states with the highest population
growth also have very high rates of residential-
related development, particularly along the coast.
Increases in housing units during the 1990s were
highest in North Carolina (25%), Georgia (24%),
South Carolina (23%), and Florida (20%).183

West

Most of the nation’s fastest growing states (such
as Nevada and Arizona) and metropolitan areas
(Las Vegas and Phoenix) are in the West.

In Las Vegas, the nation’s fastest growing
metropolitan area, new housing permits issued
during the 1990s equaled the number of homes
that already existed at the beginning of the
decade.’®

By 2030, 87% of the West's buildings will have
been built after 2000, the highest proportion
among U.S. regions.'®®

Each Los Angeles metropolitan area resident
experienced 98 hours of traffic delays in 2002,
compared to 47 in 1982. For residents of San
Francisco, the delay increased from 30 to 75
hours, while in Phoenix it jumped from 18 to 49.7
The top ten worst areas in the nation for ground
level ozone (linked to asthma and other chronic
respiratory diseases from air pollution) are found
in the same six California counties.'®’
Metropolitan areas in the West have higher
population densities when compared with other
regions, in part because of geographic and
resource constraints (in particular water supplies),
and the relatively high proportion of federal land.
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Water

Water is crucial for the existence of life. It is also a
[finite resource. There is no more freshwater on Earth today
than there was 2,000 years ago, when the global popula-
tion was less than 5% of its current size.” Less than 1% of
all water resources on the planet are readily available for
buman use through freshwater supplies on the surface or
underground."

Human population is linked to America’s freshwater
resources in two primary ways: through water “quantity,”
the amount of water a growing population uses for
agricultural, domestic, industrial, and commercial
purposes, and water “quality,” the type and amounts of
water contamination, pollution, and alteration caused by
increasing populations.

National Overview: U.S. Population and Water

The availability of clean water in America has
improved since the advent of 1970s environmental regula-
tions, and modern water treatment technologies and con-
servation measures. Yet as the nation grows and uses more
and more water as a common resource, its allocation and
use poses continual challenges.

Water availability in the U.S. varies by region — it is
relatively plentiful in the Northeast, South, and Midwest,
and much less available in the West. Providing sufficient
water supplies is often difficult in the fast growing, natu-
rally arid West. Yet even the other parts of the country
with significant water resources also face intense demand
for the resource, while industrial and agricultural pollution
threaten water resources and human health nationwide.

Among the pressures on America’s freshwater
supplies, three are most often linked to human
population factors:

o Water withdrawals and consumption

» Water pollution

« Alteration of waterways

Water withdrawals and consumption

Each U.S. resident uses an average of 1,500 gallons of
water daily (1,682 cubic meters annually) for all purposes
(domestic consumption, recreation, energy (primarily for
cooling at power plants), food production, and industry)
— about three times the world average.’

America’s water needs are provided through surface
(rivers, lakes, and streams) and groundwater (wells and
aquifers) supplies. About 80% of all water withdrawals
were from surface and 20% from groundwater sources in
2000."

Nearly half of U.S. water withdrawals are used for
thermoelectric power to supply energy, and about a third
is used for irrigation.'?

The nation’s total water withdrawals increased by
about 2% between 1995 and 2000. During this period,
public supply withdrawals, and the population served by
them, grew by 8%."* Since 1975, per capita water use has
actually declined, dropping 25%. Much of this shift was
due to the greater availability of water-efficient appli-
ances (such as washing machines and dishwashers), and
conservation measures adopted by local communities
and states.'
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America’s “Big 3”: Population & Water

One of the nation’s and world's most substantial water sources, the Midwest's Great Lakes (containing
two-thirds of North America’s and a fifth of the world’s freshwater supply) is under population pressure.'®
These lakes are surrounded by agricultural and commercial operations and densely populated residential
areas, and support much of the nation’s river-based commerce. In 2002, more than 43 billion gallons of water
were withdrawn each day from the Great Lakes Basin, and an additional 803 billion gallons per day were
withdrawn for hydroelectric use (yet considered “returned” to the Basin after being used in power plant cool-
ing).'% At the same time, less than 1% of the water contained in the lakes is renewed annually by precipita-
tion, groundwater inflow, and surface water runoff.'?”

The West's Ogallala Aquifer is the largest groundwater system in North America, stretching 179,000
square miles beneath eight states (CO, KS, NE, NM, OK, SD, TX, and WY)." It supports 20% of all irrigated
land in the U.S., and supplies 30% of all groundwater used for the nation’s irrigation.’® Irrigated farmland
now covers nearly 14% of the aquifer’s area, compared to only 2% 50 years ago.?®® About a third of the
Ogallala’s total water volume has already been withdrawn, and the withdrawal rates far exceed natural
recharge from precipitation and surface absorption. This resulted in an average annual drop in groundwater
level of about a foot per year since the 1970s.2%'

The South’'s Florida Everglades is unique in the nation. It once covered eight million acres, but has
shrunk to half its original size in the last century due to population growth and development-related uses.?%
Massive water diversion schemes have drained south Florida to make room for residential areas and golf
courses, and for flood control to enhance agriculture (in particular the sugar industry). The re-engineering of
the Everglades has degraded a complex web of mangroves, ponds, creeks, and sawgrass prairies, diminish-

ing water quality and flow, and reducing the number and variety of birds and aquatic species.?*®

Stress on America’s water resources manifests itself as
the demands of a growing population are placed on the
changeable natural, seasonal water cycles of evaporation,
precipitation, and replenishment. The consequences of
intense groundwater withdrawals are evident in the
depletion of aquifers and wetlands and land subsidence
(which, in turn, can result in sinking buildings and roads)
and the intrusion of saltwater into coastal aquifers, which
can ultimately render groundwater unusable.

Water pollution

Water pollution nationwide results in an estimated
40% of rivers, 46% of lakes, and over 50% of estuaries being
too polluted for fishing and swimming.** More than 90%
of the water and fish in streams, and over 50% of shallow
wells sampled nationwide, contained residues from at least
one pesticide.*”

The pollution of water is associated with population
mainly as it acts as a multiplier of specific polluting activi-
ties, including chemical discharge from industry, waste
products (from pharmaceuticals to household cleaners),
and runoff of lawn chemicals. For example, more and
more of the growing suburb’s residential and commercial
lawn care methods use frequent applications of chemical
fertilizers and pesticides that introduce toxins and nitrates
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into aquifers, can pollute drinking water, contribute to
nuisance algae growth, and endanger wildlife species in
the springs.*®® And every year, an estimated 860 billion gal-
lons of sewage escapes treatment systems (generally from
faulty pipes) and ends up in nearby bodies of water.””

Another cause of water pollution associated with
population is the non-point source runoff from fertilizers,
pesticides, and livestock waste. These elevate nitrogen
levels in rivers, streams, underground systems, and coastal
area. High levels of nutrients results in excessive vegeta-
tive growth and depleted oxygen levels, which make it
difficult for aquatic life to survive.

Airborne pollutants from the rising population’s burn-
ing fossil fuels for transportation and energy also contami-
nate water systems. Acid rain — the result of emissions of
sulfur dioxide and nitrogen from industries and power
plants — eventually reaches the ground and degrades soil
quality and the health of plants and animals. It is also
closely linked to declines in the number and diversity of
fish species. Mercury generated from airborne sources like
power plants and incinerators has also had a major impact
nationwide, with particular effects in the Northeast.?®
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Water pollution problems are also exacerbated when
development leads to the removal of wetlands, trees, and
vegetation, replacing the natural systems with asphalt,
buildings and other infrastructure. This process eliminates
natural forms of water storage and filtration and erodes
soil, which restricts unnatural increases in water flow,
transports polluting runoff, and raises the temperature of
rivers and streams. The extent of such development on
freshwater resources is substantial. An estimated 70-90,000
acres of wetlands on non-federal lands are now lost every
year,”” including 20,000 acres of coastal marshes.*"°

Wetlands and Habitat Loss

Wetlands are essential to estuary, river, and
watershed health, trapping sediments and clean-
ing polluted waters, preventing floods, recharging
groundwater aquifers, and protecting shorelines.
Wetland ecosystems also provide critical nesting,
rearing, feeding, and stop-over habitat for bird and
other wildlife populations in watersheds across
the nation.?"" For example, the wetlands of the
Midwest's Prairie Pothole Region are prime breed-
ing ground for more than half of the world’'s duck
production.?'?

However, wetland habitat loss in the U.S. is
substantial. The lower 48 states had already lost
53% of their original wetland habitat, or about 104
million acres, by the 1980s. Twenty-two states
have lost 50% or more of their original wetlands,
with California losing the largest percentage
(91%), and Florida losing the most acreage (9.3
million acres). Losses over the past two decades
have been primarily due to urban/suburban devel-
opment, and land-use change for agriculture.?'®

Wetlands continue to be eliminated at over
100,000 acres per year today.?'* As they disappear,
so too do vital natural habitats for many species of
songbirds, frogs, fish and other birds and wild-
life.2"®

Alteration of waterways

Extensive damming and diversion of America’s
waterways is undertaken to meet people’s growing
demands for water. Locks and dams built to enhance
barge transport and control floods have substantially
changed riverine ecosystems, altering water flows and
temperatures and, in turn, the composition and health of
wild fish and aquatic animal populations. With more than
5,500 large and tens of thousands of small dams nation-
wide, only 2% of the miles of U.S. rivers and streams
remain free-flowing.?¢

Key consequences of the intense “taming” of
water systems include rising numbers of threatened and
endangered plant and animal species, the degradation of
backwaters and marshes, loss of nutrient-rich sediment,
and the siltation of waterways.?"” In many parts of the
country, growing agricultural and domestic demands force
the constant re-negotiation of water diversion rights. In
addition, the desire of commerce and trade interests to
have steady water levels maintained come up against the
natural, seasonal flows of waterways.
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Northeast

« The highest mercury concentrations nationwide
are found in the Northeast, prompting fish
consumption advisories in all states in the
region.?'®

 Acid rain has adversely affected 41% of all lakes
in the Adirondack Mountains, and 15% of all
lakes in New England.?™®

« The Northeast experiences major sewage
pollution, largely because of its older infrastruc-
ture and densely populated areas. Overflows
from sewage systems into waterways affects
more than 100 communities region wide.??

« The over-pumping of groundwater supplies is an
ongoing problem in highly populated
Northeastern coastal areas — in New Jersey's
Cape May County, more than 120 supply wells
had to be abandoned between 1940 and 2000
because of saltwater contamination.??!

South

- The South's fastest growing and most populated
states (particularly Texas and Florida) face
extreme water stress. Population’s water
demands in Texas are projected to more than
triple by 2050, a period when remaining water
levels in major aquifers are expected to drop
dramatically.??? In parts of Florida, population
growth is exceeding groundwater supplies.??®

* Nearly half of all water withdrawals from
Florida's public supplies (900 million gallons per
day) are used to water residential lawns.??*

« Georgia's fast growing coastal populations’
groundwater over-pumping is projected to cause
salt water intrusion into the state’s Floridian
Aquifer, a key water source.?®

« Coal mining in the Appalachians is a major
source of pollution. About 75% of West
Virginia's streams and rivers are polluted by
mining waste.??

» North Carolina’s thousands of open-air hog farm
“lagoons” contain about 19 million tons of
manure annually. Many leak fecal contami-
nants into groundwater or coastal drainage
areas, prompting periodic moratoriums on the
construction or expansion of large animal
operations.?’
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Midwest

The Midwest contains some the most significant
sources of freshwater on the planet: the Great
Lakes, the Missouri and Mississippi Rivers (two
of the longest rivers in the world), and the
Mississippi river basin (the third largest watershed
in the world, draining more than 40% of the
continental U.S.).??8

More than half of the land in the upper Mississippi
River basin has been cleared for farming, causing
nearly one-third of the wetland loss in the area.?®

Irrigated land in the Midwest, the U.S. “corn belt”,
reached 3 million acres in 2000, a 50% increase
(1 million acres) just since 1987.2%°

Between 1992 and 2002, in lowa alone more than
300 manure spills from large animal feeding
operations reached surface waters, killing 2.6
million fish.2%

A comprehensive study of domestic water wells
in nine Midwestern states found that 40%
contained E. coli bacteria and 65% contained
nitrate.?%?

West

The West's “existing water supplies are inadequate
to meet the demands for water for people, cities,
farms, and the environment even under normal
supply conditions."”?%

In the West more than 80% of harvested cropland
is irrigated (compared to 16% nationally).?*

Agriculture accounts for about 90% of water
consumption in many Western states.?*® California
alone accounts for a quarter of the nation’'s water
withdrawals for irrigation.?%®

The latest average water flow in the Colorado River
was the lowest on record.?¥’

The 14 dams along the 1,200-mile long Columbia
River have severely reduced water flow and
increased water temperatures, making it difficult
for many species to survive.?®® Along the Snake
River, salmon populations have declined nearly
90% since four dams were built 30 years ago.?*®

In the last few years, the West has experienced
record-low mountain snow pack (which provides
about 75% of the regions water supply), and
earlier than usual snowmelt, prompting historically
severe drought and concerns over future water
supplies.?*®
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Forests

Forests provide a myriad of essential goods and
services that sustain life. They are a vital part of the water
and climate cycle, absorb atmospheric carbon dioxide
and replace it with oxygen, nourish the soil and stabilize
it to prevent floods, and are critical habitat for plants and
animals. They also provide irreplaceable natural sites for
many forms of recreation, and are the source of forest
products that add significantly to the American economy.

The nation’s forests, however, also face significant
challenges from buman population, including forest land
conversion for rapidly increasing development, high rates
of forest product consumption, and forest land and water
pollution. This translates into increased pressures on forest
ecosystems, their plant and animal inhabitants, and the
land-base they occupy.

National Overview: U.S. Population
and Forests

U.S. forests cover about one-third of the nation’s land
area, or 750 million acres. The nation’s forest cover is now
a third less than what it was at the time of early European
settlement.?!! Although there have been significant regional
changes and there is even a slight increase in forest cover
today, the total area of forest land in the country has been
fairly stable for the past 100 years.*™? As a result, today
about three times as mamny people are essentially being
supported by the same forested area that existed 100 years
ago.2

America’s forests are owned by private individuals
(54%), public agencies (37%), private industries (9%), and
10% are protected in reserves such as parks and wilder-
ness areas.?* About 66% is classified as timberland.?®

Timber practices and other forested land-use changes
influence forests’ area, structure, biodiversity and water
quality. In addition, urbanization, atmospheric pollution
and the introduction of exotic plants, diseases and insects
reshape the composition, productivity and ecological func-
tion of forests. These population-related influences are
difficult to manage and predict, and they result in changes
in forests’ health, extent and structure.

Human population dynamics affect forest
ecosystems and their plant and animals species
mainly through:

 Forest land conversion and degradation
« Forest product consumption
« Pollution

Forest land conversion and degradation

America’s forests are being converted for purposes of
urbanization, residential and other forms of development,
agriculture, pasturelands, and other uses. Among the
many types of change, urbanization is seen to have one of
the most direct, immediate, and permanent effects on the
extent, condition, and bealth of forests. While urban uses
currently represent a small share of forested land in the
nation, they are expanding rapidly. For example, forecast
models in the South predict that about 30 million acres of
forests there will be urban/suburbanized by 2040.%%

The results can be far reaching and sometimes irre-
versible. Unlike earlier forms of deforestation, today forest
lands are often subject to “terminal” or permanent long-
term conversion, never to regenerate into forest ecosystems
again. Today when forest lands are converted, habitat
loss, “fragmentation” (when contiguous stretches of forest
land are carved into small patches) and “parcelization”
(the division of forested land into smaller units of owner-
ship) occur. The breaking up of larger intact forest parcels
is becoming more and more common as population
pressure increases. The number of small parcel woodland
owners (with less than 49 acres) doubled to nearly 3
million between 1978 and 1994. If this trend continues,
the average parcel size will be 17 acres by 2010, down
from about 27 acres in 1978.%7

These forms of forest land conversion all have major
impacts on biological diversity and overall forest bealth.
Large expanses of forests support a diverse array of plant
and animal species, produce clean water supplies across
large watersheds, and provide habitat for species (such
as bears, wolves, and lynx) that need unbroken or deep
forests to safely breed, hunt, and migrate. The presence
of roads, houses, and other human-made structures in, or
on the edge, of forests often causes erosion and pollution,
and increases fire risks.**

Another effect is the loss of irreplaceable, ecologically
complex forests. Large scale industrial timber practices
generally favor clear-cutting (the removal of entire stands
of trees). Although forests can regenerate after being cut
down, it can take multiple decades for trees to reach their
previous level of maturity so the original vegetation mix
can return. During that time, many species lose their
habitat. Today, only about 5% of the country’s original
old-growth forests (stands that have never been subject to
logging or significant disturbance) remain.** More than
half of U.S. timberland is less than 50 years old, while
only 6% is more than 175 years old.*"

Other common forestry practices that affect biologi-
cally complex forest ecosystems include the steady
rotation of stands, and the substitution of monocultures
that produce wood and pulp relatively quickly. Tree
plantations with only one or two tree species (such as
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pine and fir) are increasing in area, and now comprise
about 11% of all U.S. timberland. Even “wild” timberland
is often intensively managed to support growth of particu-
lar types of trees.*!

The trend toward forest simplification from these
practices (supporting fewer, less diverse species) has
multiple repercussions. Newer forests are less resilient
to natural events such as disease outbreaks and fire, and
there is less prime habitat for diverse and rare populations
of birds, fish, and wildlife. This problem is compounded
by the loss of specific forest types and babitats that
support certain birds, fish, and wildlife. For example,
since European settlement, the nation’s redwood forests
bave declined by 40%, Great Lakes pine forests by 77%,
and Midwest oak savanna by more than 99%.%*

In the end, population growth into and bordering
on forest tracts means increasing limitations on forest
management options (such as prescribed burning) that
are necessary to maintain productive and healthy forest
ecosystems.?”

Forest product consumption

The U.S. is the world’s largest consumer of forest
products — in the last four decades alone, U.S. overall wood
consumption grew by 50%.%* In 2000, America’s per capita
consumption of sawn wood (at 19 cubic feet) was nearly
twice as much as developing countries, and ten times the
world’s average.?

About 50% of America’s wood products are used to
make construction and building materials, and 30% for
pulp and paper.?® Each American consumed nearly 680
pounds of paper/paperboard in 2002 (two and a half
times that of Europeans, 15 times developing countries’
residents, and six times the world’s per person average).?’

Producing and disposing of paper bas important envi-
ronmental effects. Often, paper is bleached with chlorine
which produces dioxin that builds up in soil and water
and affects plants, animals, and humans. Food contami-
nated by dioxin can cause severe human health effects,
including cancer, a weakened immune system, hormonal
changes, and neurological problems. Paper also creates
significant pollution (the paper industry is the third
largest source of global warming pollution in the world)
and solid waste problems. Each year, Americans throw
away enough office and writing paper alone to build a
12-foot wall stretching from New York to California.?®
Recycling and use of sustainable forest products can
decrease environmental impacts (see Box).
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America is also the world’s second largest producer of
Sforest products (after Canada), with much of the produc-
tion going to international export. The nation’s industry
is growing fast to keep up with the high demand both in
and out of the country. Since the 1960s, the consumption
of wood products has steadily expanded in the U.S., and
timber production from western U.S. regions has declined.
As a result, the South has produced nearly 60 percent of
the Nation’s wood output since the 1990s.%”

Overall, America produced 203 million tons of wood
and paper products in 1999, more than twice the amount
as in 1950 (83 million tons).* Nationally, timber harvest
grew 40% between 1952 and 1996.%!

Recycling and the Forest
Stewardship Council

Recycling forest product material can reduce
pressure on limited forest resources. As the U.S.
has the world’s largest market for paper products
(producing 90 million tons of paper annually and
consuming 100 million tons), the roughly 50% of
U.S. paper products being recaptured and recycled
is significant.

However, despite the use of recycled “post-
consumer” paper, “virgin” or new paper fiber is still
needed to meet growing demands. Only 35% of
current U.S. paper consumption is met by using
recycled fiber. In addition, approximately 25% of
recycled/recovered fiber is exported.

The Forest Stewardship Council (FSC)
addresses this supply side of wood products in a
sustainable manner. A worldwide organization, the
U.S. chapter was established in 1995 to develop
sustainable forest management practices, provide
public information, and help retailers and consum-
ers alike have easy access to sustainable forest
products. Today over 200 million “timber” acres in
the U.S. are now certified under the FSC.2¢?
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Pollution

Forest contamination can occur from air, land and
water-borne pollution — all generated by a range of people’s
activities and forest-product demands, and multiplied by
population growth.

Pollution of forests occurs when agricultural and
household chemicals run off built-up road surfaces and
other developed areas, then percolate through the soil
into nearby forest areas. Also, large-scale, mechanized log-
ging that “clear-cuts” forest tracts can erode, compact, and
alter the nutrient content of soil, as well as contribute to
the clogging and pollution of lakes and streams.?*

Air and water-borne forest pollution comes from
point sources like industrial and other sites, and non-point
sources like motor vehicle emissions and road/pavement
run off. The pollutants include mercury and acid rain
(from the burning of fossil fuels), heavy metals, volatile
organic hydrocarbons, and ground level ozone, all of
which take a severe toll on overall forest health and
functioning. Ground level ozone is known to damage
trees, including in seemingly pristine areas such as nation-
al parks. Acid rain hinders the ability of trees and vegeta-
tion to absorb water and nutrients through their roots,
and leaches calcium and other essential minerals from the
soil, leaves, and needles.

Forests and Tourism

America’s national parks and forests are expe-
riencing a significant increase in annual visitation,
thus representing a significant population-environ-
ment challenge. Today there are about 430 million
visits annually, up 25% (100 million) from what it
was just two decades earlier.?* This high rate of
tourist visits, or “temporary migration,” can take
a significant toll on the nation’s protected forest
areas. This is especially the case with “high inten-
sity” tourism that utilizes gas powered vehicles,
and requires access roads and other infrastructure
that often damage root systems and vegetation,
compact and erode soils, fragment habitat, and
create air and noise pollution.

Snowmobiles generate about 68% of carbon
monoxide and 90% of hydrocarbon emissions in
Yellowstone National Park.?®® One Minnesota study
found that about half of pines and white spruce
there were damaged from snowmobiles. Scientists
in Alaska concluded that one-quarter to two-thirds
of damage to vegetation in Wrangell-St. Elias
National Park and Preserve was caused by just ten
passes by All Terrain Vehicles.?®® The U.S. Forest
Service estimates the number of off-road vehicles
in use nationwide has grown from 5 to 36 million
in the past 30 years.?®’

Top Most Visited
U.S. National Parks

Park Number visits, 2005
Grand Canyon (AZ) * 4,401,522
Yosemite (CA) * 3,304,144
Olympic (WA) 3,142,774
Yellowstone (WY) 2,835,651
Rocky Mountain (CO) 2,798,368
Zion (UT) * 2,586,665
Cuyahoga Valley (OH) 2,533,827
Grand Teton (WY) 2,463,442
Acadia (ME) * 2,051,484

Source: US National Park Service, 2005
* Also in top 10 most polluted list, US National
Park Service, Summer 2005

Top Five Most Polluted
U.S. National Parks

Great Smoky Mountains (TN/NC)
Shenandoah (VA)

Mammoth Cave (KY)
Sequoia-Kings Canyon (CA)
Acadia (ME)

ok @ON =

Source: National Park and Conservation Association, 2004
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Northeast

Nearly 70% of the Northeast's land area has
forest cover.2%®

Remaining “old-growth” forest covers less than
0.5% of the Northeast. Most is in the Adiron-
dacks, the largest park in the continental U.S.?¢°
During the 1990s, permits were issued in the
Adirondacks for 820-850 new residential,
commercial, and industrial buildings every year.?’0

Forested land in New England was developed
at about six times the rate of population growth,
resulting in forest fragmentation and the
permanent conversion of forest land to other
uses, from 1982-1997.27

Elevated ozone levels make Acadia in Maine the
fifth most polluted national park nationwide.?’?

About 30% of Vermont's upland forests are
damaged and have stunted growth because of
sulfur dioxide and nitrogen pollution.?”®

In the Northeast's Green Mountains and the
Adirondack Mountains, an estimated 50% of red
spruce trees have died from acid rain.?’*

South
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About 40% of the South’s land has forest
cover.?’®

The South produces about 60% of wood
products consumed in the United States and
25% of the world’s paper.?’®

Three of the five most polluted national parks are
in the South: the Great Smoky Mountains,
Shenandoah, and Mammoth Cave.?”” In the
Great Smoky Mountains, rainfall is five to ten
times more acidic than normal rainwater.?’8

The 30 million additional acres of Southern
forests developed by 2040 will be in already
highly populated areas such as Florida, Georgia,
and North Carolina, and along the Atlantic and
Gulf Coasts.?”

The land area covered by monoculture pine
plantations in the South grew from 2 million to
32 million acres between 1952 and 1999, and is
projected to increase to 54 million by 2040.2°

Southern timber stands have the lowest median
age of all such lands nationwide.?®'

Midwest

« As the nation’'s agricultural heartland, less than
20% of the Midwest's land area has forest
cover.?®

- While forests in the Midwest's central states
make up just 11% of all U.S. forest land, they
contain 20% of forest industry lands and
hardwood stock.?®

» Most of the region’s forests are in Michigan,
Minnesota, and Wisconsin, which together are
more than 40% forested. There, forest
product output has increased by 150% of the
overall national rate in recent decades.?*

 Leaf damage and stunted growth in some
species in the Great Lakes states have been
linked to ozone pollution from Detroit, Chicago,
and Toledo.?®®

West

» More than 30% of the West has forest cover,
much of it in remote areas with low human
populations.?®® The West contains nearly 80%
of America’s publicly held forestland and more
than 80% of the country’s forest reserves,
where commercial activities are restricted or
banned.?’

» The West accounted for about half of all U.S.
softwood timber production in 2001.2% The
amount of timber sold on National Forest lands
in Montana and Idaho increased 58%, and on
U.S. Forest Service lands increased 25% in
California and 14% in Oregon and Washington
from 2000 to 2001.2%° “Timber wars” in the West
are intense amongst interest groups, coupled
with the pressure to open up public lands to
meet growing industry and market demands.

» The West is home to some of the oldest trees
in the world. Coast Redwoods and Giant
Sequoias can grow 200-300 feet tall and live
2,000 to 3,000 years.?®

» The Tongass National Forest in Alaska,
threatened by over 50 new logging projects,
contains 30% of the remaining temperate
rainforest in the world.?®!
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Biodiversity

Biological diversity, or “biodiversity”, is all living plant,
animal and insect species and micro-organisms on Earth,
their genetic makeup, and the wide range of ecosystems in
which they live. It represents the complex web of natural
relationships that supports life on Earth, and is an essential
building block of a stable, bealthy environment.

Human population is linked to biodiversity through
the numbers of people, where and how they live, what they
produce and consume, and bow much waste is generated.
The resulting intense use of land and natural resources to
support the housing, food, transportation, and other living
requirements of large and growing numbers of people

[requently eliminates species’ habitat, and degrades the
conditions they need to survive and thrive.

National Overview: U.S. Population and
Biodiversity

Biodiversity is subject to three factors that are impor-
tant when considering its population linkages. First is lack
of identification and cataloguing. This makes it difficult
to know which species actually exist, and how they can
be saved for medicinal, agricultural, aesthetic, economic,
ecological, and other purposes. Fewer than 2 million of
the estimated 14 million plant and animal species on Earth
have been classified.?? Approximately 200,000 plant and
animal species have been identified in America — possibly
less than balf the total number that actually exist here.*

The second. is faster extinction rates. Although species
have been evolving and disappearing since life began,
extinctions now occur at 1,000-10,000 times the natural
historical rate, depending on the species.** Today, an
estimated 6, 700 known species are considered to be at risk
of extinction in the U.S.295 Almost 1,000 U.S. species are
included on the U.S. government list as endangered and
300 as threatened, more than twice the number listed a
decade ago®® Of the 40 species that have been taken
off the list, only 17 have recovered and 9 have gone
extinct. The rest were removed due to revisions in
scientific data.®” More than 500 species are known to
have already become extinct, though the actual number
may be far higher.®® One comprehensive review has
identified 30 critically endangered, 58 endangered, and 38
threatened ecosystems nationwide, in which biodiversity
losses were assessed as 70-98% from natural levels.?”

The third factor is shortened life spans. The average
lifespan of species has declined from millions of years
seen in the oldest fossil records, to thousands of years in
the last century, to a projected hundreds of years in the
foreseeable future.’® Many scientists are calling the
current period of biodiversity decline the “sixth mass
extinction” in the Earth’s history. For the first time this
mass decline is being attributed largely to humanity’s
influence on the natural world>"

Many of the natural “services” on which life depends
(such as pollination, soil fertility, water filtration, climate
and water cycles, and medicinal values) are directly linked
to particular ecosystems, habitats, or plant and animal
species. Even the disappearance of one species can have
far-reaching effects. For example, the loss of one winter-
ing site in Mexico, or the milkweed plant in the U.S., can
eliminate the Monarch butterfly entirely. This can happen
when endemic species (those that are native to certain
very limited areas on the planet) lose their specialized
habitat or food source.’*

Places where the number and variation of species is
greatest and where there is significant population growth
and buman activity like development represent the nation’s
“biodiversity bhotspots”. Efforts in these areas to conserve
biodiversity demonstrate the ongoing tension between
human demands for land and resources and the mainte-
nance of natural systems. One comprehensive study of
the threats to nearly 2,000 imperiled species nationwide
found more than 50% were affected by development, 40%
by agriculture, 30% each by outdoor recreation and water
development, and over 20% each by logging/mining and
livestock grazing.>”

Four major population-related trends affecting
biodiversity include:**

- Habitat loss, fragmentation, and degradation
« The spread of non-native (invasive) species
« Pollution

« Climate change

Habitat loss, fragmentation, and degradation

The number one cause of biodiversity decline in the
U.S. is habitat loss, from land-use changes or extraction
of timber, water, and energy resources. Most (85%) of the
species known to be at risk of extinction in the U.S. are
in this situation because of habitat loss and alteration.’%
An estimated 27 ecosystems have lost almost all of their
area in the last 500 years, while 50% of the continental
U.S. can no longer support its original vegetation.>

Habitat fragmentation — when contiguous blocks of
land are divided by development, agriculture, or roads
— is often a first step in ecosystem decline. Fragmentation
makes it difficult for species that need undisturbed or large
territories to find mates and sufficient food to survive.*”
It also takes a toll on large predators because they play
essential roles in regulating the numbers, diversity, and
behavior of species down the food chain.*® In much of
North America, for example, white-tailed deer and
raccoons have become overabundant in the absence of
their predators, resulting in the disruption of plant
communities. This in-turn eliminates the primary food
source for some species of birds and small mammals, and
has helped to spread diseases such as Lyme disease.’”
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Biodiversity loss or degradation of aquatic ecosystems
is also a factor, affecting entire food chains, from micro-
organisms in the water to fish and large mammals. Less
than 2% of the cumulative miles of U.S. rivers and streams
remain free-flowing because of the building of locks and
dams, a practice that also alters flow, temperature, nutrient
content, and the ability of species to disperse.’!

Wetlands provide irreplaceable habitat for many birds,
amphibians, and reptiles, and are also declining — half of
all America’s wetlands bave been lost since colonial times
(see Box, page 25).°" Rapid residential and commercial
development along the nation’s coasts results in the
annual loss of 20,000 acres of wetland ecosystems’ coastal
marshes, which act as nurseries and hunting grounds for
a large variety of species.’?

Non-native, invasive species

The introduction of “invasive” plant and animal
species (ones that are not native to a particular area) is
another major cause of biodiversity loss. Invasive species
contribute directly to the decline of 49% of the threatened
and endangered species in the U.S. Only habitat loss
poses a greater threat.’’® The sudden introduction to a
new landscape of a foreign species, one free from natural
competitors and predators, can cause ecological chaos.

Invasive species are appearing in the U.S. at unprece-
dented rates. Some are introduced intentionally by people,
including the purple loosestrife, scotch broom, and water
hyacinth brought in by gardeners planting the species for
their showy flowers. Anglers and game managers intro-
duced the flathead catfish to rivers beyond its native range,
and it is now making easy prey of some of America’s most
endangered native fish.

Others take hold accidentally, in the ballast of ships
or in shipping crates or other means. For example, a
Caspian Sea tanker dumped its ballast water, along with
the Asian zebra mussel, into the Great Lakes a little more
than a decade ago. Now the tiny mussels threaten to
smother 140 native mussel species, and waterfront indus-
tries, like dams and power plants, must pay billions in
on-going repairs to clogged pipes while passing the cost to
consumers, and then spread to 20 U.S. states.’™* The Asian
longhorned beetle hitchhiked to New York, New Jersey
and Chicago in solid wood packing crates from China,
where it escaped and has prompted the cutting, chipping,
and burning of over 8,000 street and yard trees at consid-
erable cost. The beetle attacks maples and other hardwood
species, threatening the timber, maple syrup, nursery, and
fall foliage tourism industries across the Northeast.*”

Nearly 63% of Hawaii’s species are now at risk, a
higher proportion than any other state, mainly from inva-
sives. Today over a third of Hawaii’s plants are non-native.
The state receives 20 new non-native species annually,
resulting in a continued battle to try and save native flora
and fauna >
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Pollution

Human activities can also affect biodiversity through
bigh amount of various forms of pollution, affecting water,
soil and the atmosphere. Such pollutants enter aquatic and
terrestrial ecosystems through water, from toxic pollutants
(like mercury lead, pesticides, and herbicides), increased
nutrients (like nitrogen and phosphorus from city sewage
and fertilizers from agricultural areas and animal feed lots),
solid pollutants (like plastic bags, plastic rings, abandoned
fishing gear, and other man-made materials that result
from garbage dumped on land and from shore), and oil
(from tanker spills into marine environments).>"”

Soil is polluted with pesticides, solid and toxic waste,
herbicides and harmful chemicals. Air pollution can take
many forms, but some of the most detrimental to biodiver-
sity are airborne mercury and acidic deposition (acid rain).
Acidic deposition can cause the deterioration of aquatic
ecosystems by causing the water to become more acidic,
and thus affect the life that can be supported by freshwa-
ter streams. Mercury and acid rain degrade the health of
soil, trees and vegetation, and lakes and streams.?'®

As pollutants accumulate up the food chain, the
health and reproductive abilities of many species are
compromised. For example, chemical discharge and the
use of herbicides and pesticides are known to cause
abnormalities in the hormones, organs, and limbs of frogs
and reptiles.’"?
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Biodiversity and climate change

ENDANGERED & THREATENED SPECIES:
U.S. ReGions

A recent review of select biodiversity-rich regions
worldwide (including the U.S.) predicts 15-37% of all
species sampled could be extinct by 2050 because of
ecological changes driven by climate change.’ A U.S.
study found that climate change is already affecting some 1,200
plant and animal species. For example, some butterflies
and the red fox are moving northwards in response to
temperature increases in their home ranges, while egg
laying among certain birds and the budding of some trees
now occur earlier than in previous decades.®*!

Whether and how species are able to adjust their

800
home ranges and migration, breeding, and feeding habits 600
will depend on the pace and geography of climate shifts
and ecological conditions, the availability and composi-
tion of new habitat, and the severity of the other threats 400
discussed in this chapter. In addition, because all parts
of an ecosystem do not adjust to ecological changes in 200
tandem, many species could face inadequate conditions
for nesting and denning and competition over habitat and 0 .

prey with species already present in new ranges.

The species most vulnerable to climate change are
those with bhabitat needs that can be met only by specific
islands, streams, forests, or other micro-environments.

This is already evident in the Arctic (including Alaska),
where retreating sea ice makes it hard for seals and polar
bears to find food. In fact, the weight and number of
polar bear cubs have declined 15% in the last 25 years.**
And the way that many trees reproduce could make large-

1,000

Number of Species

Northeast Midwest South West

Source: CEP calculation based on U.S. Fish & Wildlife
Service, Threatened and Endangered Species System
(TESS), 2005. (The total of regional listings far exceeds the
total for the U.S. as a whole, since many species are listed
in more than one region) .

Humans are also finding they have to adjust to

scale adjustments difficult. For example, a temperature
increase of 2°F over a period of 100 years (well within the
range of current predictions) would require a one-three
mile annual shift northwards in the range of some tree
species if they are to survive.??

changes in the make-up of species spurred by climate
change. The Arctic Inuit native people in Alaska do not
have words in their vocabulary for the robin, salmon, and
hornets that are now appearing in their environments for
the first time ever.’*!

Top Ten States for Biodiversity Risks

Rank Amount of Species Amount of Species Amount at Risk
Diversity Threatened of Extinction

1. California Hawaii Hawaii
2. Texas California Alabama
3. Arizona Nevada California
4. New Mexico Alabama Texas
5. Alabama Utah Georgia
6. Georgia Florida Florida
7. Florida Arizona Tennessee
8. Oregon Georgia Virginia
9. North Carolina Oregon Kentucky
10. Utah Tennessee Ohio

Source: The Nature Conservancy & NatureServ, 2002
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Northeast

As the most densely populated and developed
region in the nation, few large, intact habitats
remain in the Northeast. Its forests are relatively
young, lacking the natural composition necessary
to support the full range of native species it once
harbored.3?

Many animals once native to the Northeast
(such as lynx, marten, wolves, and caribou) are
still scarce or “extirpated” (extinct from that
region), while populations of deer, skunk, and
raccoon have exploded in the absence of
predators.5?

Mercury levels are high enough in the North-
east’s habitats to contaminate species such as
trout and perch, and, for the first time ever
discovered, forest songbirds.?’

Most (90%) of southern New England'’s coastal
“heath” habitat has been lost to commercial and
urban development.3%

The Karner blue butterfly has declined
dramatically nationwide due to agriculture,
urbanization, and fire suppression, and is now
extinct in New Hampshire. One of the best of its
few remaining habitats is in the Albany Pine
Bush, a small area in New York, which is
currently threatened with development.®?®

South
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Most (seven) of the nations’ top ten states

in “numbers of species’ extinctions” are in the
South.%3°

The South contains the most “at-risk” fish and
mussel species nationwide, from habitat loss
and non-native species. Many of these species
exist nowhere else in the world.**!

Florida, North Carolina and Texas all have lost
approximately 50% of their wetlands habitat in
the past 200 years.®*

The number of birds that use coastal wetlands
in the Gulf of Mexico as stopover areas (in
particular Louisiana and Mississippi) has declined
by half since the 1960s.3%

Development and road collisions have reduced
the native panther population in Florida to only
30-50 individuals total.®*

Diverse stands of native pine and hardwoods
have been converted to plantations for the
South’s rapidly expanding timber industry,
making the region’s forests younger, less diverse,
and less able to support a range of species. 3%

Midwest

Nearly 40% of native mussel species (an
important food source for many animals,
including ducks, fish, and otters) in the Upper
Mississippi River system are gone, and 20% of
those that remain are at risk of extinction.3®

The Central Plains tall grass prairie has declined
to 4% of its original size. In the state of lllinois
alone, this ecosystem has shrunk from 1 million
to 2,500 acres since 1900.%

In the northern Great Lakes area, timber
management practices have made forests

less diverse: aspen and birch now cover 80% of
Minnesota’s forest land, compared to 10%
before logging began.3®

Almost all (95%) of wetland habitats in lowa,
60% in North Dakota, and 50% in Minnesota
have been drained. This affects important
breeding and resting places for ducks and
migratory birds.®*

Fish and wildlife around the Great Lakes have
shown some of the region’s strongest signs
of chemical pollution, including physical
deformities and reproductive problems.®*

West

Three Western states have the nation’s
highest percentages of species at risk: Hawaii
(63%), California (29%), and Nevada (16%).%'

In southern California, the California gnatcatcher
has lost three-quarters of its habitat to
development.

About 90% of the state’s coastal sage eco-
system, which supports many small mammal
and bird species, has been severely degraded
by urban sprawl.3#

At least 30,000 salmon died in California’s
Klamath River basin in 2002, from low water
flows — in large part the result of dams and other
water diversions to support agriculture.®*

The coastal plain of Alaska’'s Arctic National
Wildlife Refuge, currently the focus for oil and
gas development, supports some of the world’s
richest biodiversity, including a 130,000-strong
caribou herd, and 135 bird species.®*
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Fisheries and Aquatic Resources

America’s inland freshwater, coastal and marine
[fisheries represent a wealth of aquatic resources and
ecosystems. They provide an important source of food,
livelibood and recreation for millions of people nationwide,
and contribute significantly to the nation’s overall economic
activity. Yet as the human population and its food and liv-
ing demands increase, the nation’s aquatic resources have
become more vulnerable, and their limits more apparent.

The U.S. population’s link to aquatic resources is
manifested in several ways, through the amount and kind of
Sfish and seafood a growing number of people consume (and
how the seafood is caught); rapid land development in and
around watersheds, wetlands, and coastal habitats; and
pollution from human activities. Although fish stocks and
other aquatic species and ecosystems can someltimes recover
Sfrom such bhuman-induced impacts, it is much more difficult
when they occur relatively rapidly and consistently over time
as is the case today.

National Overview: U.S. Population, Fisheries,
and Aquatic Resources

Inland Fresbwater Fisberies

The U.S. has an extensive network of inland rivers,
lakes, wetlands and other freshwater aquatic habitat (includ-
ing 4 million miles of rivers and 42,000 acres of lakes).>®
There are over 100 million acres of wetlands in the lower
48 states, and almost double that in Alaska alone.>* A vast
array of fish and wildlife species utilize these wetlands and
freshwater ecosystems during some part of their life cycle
for breeding, feeding or migration habitat. About 43 percent
of federally threatened and endangered fish and wildlife
species rely on wetlands for their survival >

In fact, on an acre for acre basis, the nation’s freshwa-
ter ecosystems are richer in species than the more extensive
terrestrial and marine ecosystems. These areas have also
lost a greater proportion of their species and habitat.?® This
is in part because about 25% of the country’s riparian areas
have agricultural or urban sites — and the development,
runoff, and waste associated with them — within 100 feet of
the water’s edge

Nationwide, about a third of freshwater animal species
are now considered to be “at risk,” >’ including 40% of
Sfreshwater fish and amphibian species and 50% of crayfish.
Two-thirds of America’s freshwater mussels are at risk of
extinction, and almost one in ten may already be extinct*'

Coastal and Marine Fisheries

The rich aquatic resources along America’s 12,000 mile
coastline and in 90,000 square miles of estuaries include
coastal wetlands, coral reefs, sea grasses and shellfish
beds.*? They are key habitat for many species of fish,
crabs, seabirds and other aquatic organisms.*>

U.S. coastal areas are also home to more than half
(51%) of the U.S. population, in less than one-fifth (17%)
of the nation’s land area (excluding in Alaska). >
Population density along the coasts is about five times
the national average.* An additional 25 million people,
accounting for about half of the projected U.S. popula-
tion increase, are expected to move to these areas in the
next decade alone.** Over 180 million people visit the
shore for recreation every year.’’

The aquatic resources in America’s fresh and
saltwater ecosystems face four key population-
related challenges:

» Loss of aquatic habitat

« Pollution

« Non-native, invasive species

« Over-harvesting and consumption

Loss of aquatic babitat

The high amount of human activity linked to the
nation’s inland freshwater resources bas many impacts
on ils aquatic ecosystems. Among them is the erosion of
river and stream banks due to residential and commer-
cial development and agricultural, mining, and livestock
operations. This results in sedimentation of bodies of
water that reduces the depth and flow of water courses
and raises water temperature, causing a drop in oxygen
levels and making it impossible for many aquatic species
to survive.

Re-routing of rivers and streams for flood control,
agricultural production, and commercial transportation
is also important. These activities alter wildlife’s migra-
tion, breeding, and feeding patterns, and can either
drain complex habitat like wetlands, or convert them
into open water. By the 1990s, an estimated 60% of U.S.
streams and rivers had been truncated, causing major
changes in size and level of flow>*

Damming of waterways for hydropower, irrigation,
reservoirs, and recreation is also an issue. America’s
5,000+ large and tens of thousands of small dams cause
less than 2% of the nation’s total river miles (about 40
rivers longer than 125 miles) to be free-flowing.’® Dams
are a key factor behind the decline of species such as
salmon, steelhead trout, and sturgeon because they
hamper seasonal migrations between oceans and rivers.

Coastal development and sprawl destroy and
endanger coastal wetlands and estuaries that are
nurseries for many fish species. Over 20,000 acres of
such habitats disappear annually. Paved surfaces create
conduits for oil, grease, and toxic pollutants into coastal
habitats. Every eight months, about 11 million gallons
of oil run off into oceans — the equivalent of the Exxon
Valdez oil spill. 3
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Pollution

Much of human activity — from vehicles driven to
the products and foods consumed — causes some form of
solid or airborne waste which often makes it way into the
nation’s inland and coastal aquatic ecosystems. Ultimately,
aquatic species are often affected and their habitats altered,
sometimes irreversibly.

Pollution affects aquatic resources in a variety of ways,
including through the runoff of fertilizers, hormones, and
pesticides from agriculture and livestock operations, toxic
waste from industry, and heavy metal residue from mining.
Household chemicals are poured down drains, lawn care
products wash into water systems, and vehicle products
(such as antifreeze and oiD) run off from roads and parking
lots.

Nationwide, the monitoring of rivers, streams, and
estuaries frequently reveals contaminant levels bigh enough
to affect many organisms. About 60% of monitored estuar-
ies have contaminant levels that might harm fish or wildlife,
and 2% have levels that probably will harm them. A fifth of
all estuarine bottom-dwelling organisms, an important food
source for fish species, are considered degraded.’*! There
is mounting evidence of the harmful effects of herbicides,
industrial chemicals, and pharmaceuticals on human health
and the reproductive functions of aquatic species, such as
frogs and alligators.’? Recent findings in the nation’s East
coast show that many fish species are changing their inter-
nal organs from male to female as a result of hormones and
other chemicals discarded into the water.’®

When large amounts of nitrogen and phosphorous
(key components of agricultural and household fertilizers,

herbicides, pesticides, and human sewage) reach water
bodies, aquatic vegetation — such as algae — grows rapidly,
consuming available oxygen in the water. This severely
reduces the amount of oxygen available to fish and other
organisms. This eutrophication already affects half of U.S.
estuarine waters** When oxygen is completely absent,
hypoxia sets in, as dramatically illustrated by the growing
number of “dead zones” in coastal areas, from the Gulf

of Mexico to the Pacific Northwest.* Hypoxia has been
recorded in nearly 40 coastal areas since the 1970s.3%

If current trends continue, the amount of nitrogen
flowing into U.S. coastal waters in 2030 will be 30% higher
than today, and more than double what it was in 1960.%%

Airborne pollution from such sources as acid rain
(which hampers the ability of freshwater fish to breathe)
and mercury (accumulates up the food chain from fish to
predatory birds or humans) also affects aquatic systems.>®
About 35% of lakes, 24% of rivers, all of the Great Lakes,
and 65% of the U.S. coastline were under a fish consump-
tion advisory in 2004.5° That year, more than 75% of
nation’s fish advisories were related to mercury contami-
nation.’”

Nomn-native, invasive species

Non-native, invasive aquatic species crowd out native
species and alter habitats and food webs in inland and
coastal areas. Of the 374 documented invasive species in
U.S. waters, 150 have arrived just since 1970.%"" Over 175
introduced species live in the San Francisco Bay alone.
About a million Atlantic salmon escaped farm pens on
the West coast and are now reproducing in Canada and

Top Ten States for Imperiled Freshwater Fish

Rank State % Fish Species Imperiled State # Fish Species Imperiled
1. Arizona 63% Tennessee 66
2. Utah 58% Alabama 61
3. Nevada 52% Georgia 51
4. California 42% Virginia 41
5. New Mexico 30% North Carolina 49
6. Oregon 24% Texas 39
7. Tennessee 23% Kentucky 30
8. Idaho 22% California 28
9. Alabama 21% Nevada 28
10. Texas 21% New Mexico 25

Source: Figures from Master, L., et al, Rivers of Life: Critical Watersheds for Protecting Freshwater Biodiversity, and

the Nature Conservancy.

Note: The southeastern states have the highest number of freshwater fish species, while the western states lead

in the proportion of their species that are extinct or threatened.
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hybridizing Pacific salmon.?”* The non-natives arrive on
commercial ships, through fish farms, discarded home
aquariums, and through the stocking of rivers and streams
with non-native fish for recreational fishing.

Overbarvesting and consumption

As the buman population grows and demand for fish
and seafood increases, stocks of ocean resources are being
severely reduced. Many ecologically and commercially
crucial fish species (including groundfish and salmon
populations along the Atlantic and Pacific coasts) face
overfishing and other threats. Today, thirty percent of
assessed fish populations in U.S. coastal waters are either
overfished or fished unsustainably.>” The population
trends of certain U.S. fish stocks show that 40% are shrink-
ing, while only about 20% are expanding >

There are several trends associated with the decline
in aquatic resources and overfishing, including U.S. food
consumption patterns. The average U.S. resident
consumed nearly 17 pounds of fish and seafood in 2004,
up from 14 pounds 20 years earlier.’”> Taking all fish and
fishery products together, per capita annual consump-
tion is 47 pounds in the U.S., compared to the same level
in Europe, 31 pounds in developing countries, and 36
pounds for the world.?”

As stocks of high-demand species (such as swordfish,
tuna, flounder, and cod) decline, it has become common
to capture juvenile and reproductive-age individuals. Over
time, this intensive fishing practice can decimate entire
stocks and stymie the recovery of species. In addition,
the imbalance in marine ecosystems is exacerbated by
the practice of “fishing down the food chain” — as certain
species disappear, others are fished instead, eventually
affecting species down the entire marine food chain.

Another trend associated with stock decline is excess
fishing capacity in commercial fishing fleets, where virtu-
ally no valuable stocks are left unharvested. Modern tech-
nologies have made it easier to locate fish, capture them,
and enter previously inaccessible areas. The practice of
trawling along the ocean bottom destroys entire habitats,
while the use of lines and nets hundreds of miles long
quickly reduces fish populations and kills many more
aquatic species than those targeted.’””

Incidental capture of species also endangers already
depleted species such as sea turtle, marine mammals such
as dolphins and seals, seabirds, and noncommercial fish
populations.

Fish Farming

Demands for more fish and seafood have
spurred the expansion of inland and coastal
aquaculture and mariculture activities. There are
more than 4,000 fish and seafood farms nation-
wide, concentrated in the South and along the
West and Northeast coasts. The production of
the most popular species has risen dramatically
since the late 1980s, including striped bass by
800%, Atlantic salmon by 500%, clams by 400%,
and shrimp by 200%.

Fish farming has many dietary and economic
benefits, but can take a severe environmen-
tal toll. An estimated 70-80% of the nitrogen
and phosphorous fed to farmed fish ends up
in aquatic and marine systems. A farm with
200,000 salmon produces the same amount
of fecal matter as a city with 65,000 people. In
addition, the harvesting of wild fish to produce
feed for farmed species reduces certain popula-
tions and the food available to marine wildlife.
For example, it takes 2-3 pounds of wild fish to
produce a pound of farmed shrimp or salmon.

When farm-raised fish escape from ocean
pens they often interbreed with, and alter, the
genetic make-up of their wild counterparts, and
they often spread disease. The same problems
arise in freshwater ecosystems stocked with
non-native species to enhance recreational
fishing.®7®
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Northeast

Ten of 13 fish species tested in the Northeast
have mercury levels above federal health and
environmental thresholds.?”®

Following decades of over fishing, New
England’s famous cod industry reached the
brink of collapse in the 1990s. Although it is now
highly regulated, by 2002 the Georges Bank

cod stock was still only 15% of historic
population levels.*&

Fourteen major Northeast estuaries are
considered “highly impacted” due to excessive
nitrogen, resulting in the decline of seagrass
beds and periodic fish kills.2®!

The wild Atlantic salmon was declared an
endangered species in 2000 because of the
drastic reduction in the number of individuals
migrating back to rivers to breed and escaped
farmed salmon inter-breeding with wild
populations.3®?

South
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Nearly half of all imperiled U.S. fish and mussel
species are in the South — the Tennessee-
Cumberland River basins, the Mobile River basin,
and the Interior Highlands.38®

Only about 10% of the Chesapeake Bay's original
seagrass beds remain, a key factor in the sharp
decline of oysters and crabs.®®

The Gulf of Mexico provides about 18% of the
U.S. annual fish catch, yet is severely degraded
by development and pollution. Every year, a
dead zone of several thousand square miles

is recorded in the Gulf at the mouth of the
Mississippi River, which carries high levels of
agricultural runoff to the area.’®

Louisiana alone loses 24-40 square miles of
coastal land per year to development and land
subsidence.®®

About 80% (more than 300,000 acres) of the
freshwater nationwide that has been converted
to aquaculture is in the South.®®”

Midwest
» Half of the nearly 80 known species of mussels

in the Midwest are classified as endangered,
threatened, or of special concern.®8

The Midwest issued nearly 1,800 fish
consumption advisories, far more than any other
region, in 2004. The largest numbers were in
the Great Lakes states and Indiana.®®®

In just three years (1995-1998), 250 manure
spills from farms in five states bordering the
Upper Mississippi River killed over 3 million
fish.390

In the Platte River Basin of Missouri,
channelization has eliminated 250 stream
miles of aquatic habitat and reduced fishery
production.®

West
» The coastal populations of California and

Washington states grew by about 50% and
Alaska’s by more than 60%, between 1980
and 2003.3%

Diversions and dams have reduced the natural
flow of the Colorado River by one-third. More
than 40 non-native fish species have been
introduced into the upper Colorado basin.3%

The species of wild salmon in the Pacific
Northwest and California have declined 90% on
average in the last 100 years, due mostly to the
presence of large dams.®%*

Along the Pacific coast, salmon are now gone
from 40% of their natural range and stocks are
endangered or threatened in another 30%.3%®
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Agriculture

American agriculture provides the nation and the
world with numerous food products, contributes to the U.S.
economy, and has enormous cultural advantages. The
nation’s farmlands also provide ecological benefits such as
clean air and water, flood control, groundwater recharge,
carbon sequestration, and wildlife habitat.

The nation’s population dynamics are linked to its
agriculture through the number of people, and the type and
amount of food they choose; whether food production and
processing uses chemicals and fertilizers; and the amount
of land and water required to grow and irrigate crops.

National Overview: U.S. Population
and Agriculture

About 40% of all U.S. land area (940 million acres) is
used for agriculture, primarily as cropland and pasture-
land.** Most of this is considered productive land or is
used for infrastructure to support agriculture. Under 4%
of all farmland is set aside as part of conservation and
wetlands reserve programs.*” More than 18% of U.S. land
area is devoted solely to arable and permanent cropland,
compared to about 13% in Europe, 12% in developing
countries, and 11% for the world as a whole.?*®

U.S. agricultural products are used to feed not only
Americans, but also the world. American exports account
for more than half of the volume of global trade in grains,
a quarter in wheat and pork, and a third in poultry.?”
Asian, African, and Latin American countries are the largest
importers of U.S. agricultural products.®

U.S. agriculture weighs in on both sides of population’s
environmental impacts. On the one hand, agricultural land
and small family farms are at risk from extensive, rapid
land development across the country, government subsi-
dies, large factory farms, and other factors. On the other,
large systems of chemically-based agricultural production
threaten terrestrial and aquatic ecosystems and human
health.

Population’s impact on agriculture in the U.S.
results in three main trends:

 Loss of farmland
e Food consumption and production patterns
 Pollution, erosion, irrigation

Loss of farmland

One of the most obvious, widespread changes in the
U.S. agricultural sector in relation to population is the loss
of farmiland. This is due in large part to the fast increasing
development for housing and commercial areas in
suburban and surrounding areas across the country.

Agricultural land is generally seen as being desirable
for development because it is relatively flat, well-drained,
expansive, and more affordable for residential and com-
mercial developers than other potential development

Top Ten States:
Loss of Prime U.S. Farmland

1. Texas 6. Pennsylvania
2. Ohio 7. Indiana

3. Georgia 8. Tennessee
4. North Carolina 9. Michigan

5. lllinois 10. Alabama

This map shows the top ten states losing the most
prime farmland in the U.S. Every minute the U.S. loses
two acres of farmland, and farm and ranchland was
lost 51% faster in the 1990's than in the 1980s.

The rate of conversion of “prime farmland” was 30%
higher, proportionately, than the rate for “non-prime
rural land” from 1992-1997. This results in marginal
land, which requires more resources like water,

being put into production.

Source: American Farmland Trust, Farming on the Edge,
2000

sites. ™ Development pressures and increased urbaniza-
tion raised the monetary value of U.S. farmland by 25%
during the 1990s.°? With demand for developable land
steadily increasing, farmers are under growing pressure
to sell. Nearly 3,000 acres of U.S. farmland are lost every
day to various forms of development.’*® And the rate of
loss is accelerating — 1.2 million acres were lost annually
from 1992-1997, a rate over 50% higher than 1982-1992.1%
Over the past two decades alone, cropland acreage in
the country declined by about 12% percent (more than 50
million acres), while the acreage of non-federal land used
for livestock grazing dropped 5% (more than 30 million
acres).™® Often the first land to go is the best quality.
In the past ten years, America’s prime farmland was
developed 30% faster than other types of rural land. "
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Food consumption and production patterns

As the U.S. population grows, so does the country’s
agricultural requirements to feed increasing numbers of
people. The average American accounted for food
production worth 3,800 calories per day in 2000, 800
calories more than in the 1950s.*”7 This compares to 3,300
calories per person daily in Europe, 2,700 in developing
countries, and 2,800 for the world.*®

Each American consumed nearly 60 more pounds of
meat, poultry and fish, and 45 more pounds of flour and
cereals in 2000 than in the 1950s.*” Fruit and vegetable
consumption per capita rose 20% in the past three
decades, while the use of oils, eggs, and cheeses is also
on the rise."' Today, nearly 30% of U.S. food consumption
is met with animal products, a dietary preference that has
a strong environmental impact because it requires large
amounts of natural resources. Per capita annual meat
consumption was nearly 300 pounds in the U.S., compared
to 160 pounds in Europe, 60 pounds in developing coun-
tries, and 90 pounds for the world as a whole (in 2000).%!

Loss of small family farms and rise of
large-scale agriculture

The combined pressures of producing larger amounts
of food and declining market prices for some products
(largely a result of increased global competition and
expanded world markets) are changing the way agricultur-
al commodities are produced. For much of its history, U.S.
agriculture was dominated by small family farms. In recent
decades, however, this trend is giving way to larger farms,
including many that are either directly run by or operated
under contract to large agribusinesses.

In the last several years the proportion of small to
mid-size farms (100-2000 acres) with mid-range earnings
($10,000-$500,000) has gone down as the proportion of
very large, high-earning farms (more than 2,000 acres and
$500,000) has risen."'? Although small, family-owned farms
still account for the most number of farms, their share of
the value of U.S. agricultural production fell by nearly
one-third between 1993 and 2003."% During this same
period, the number of large farms rose by nearly half and
increased their share of production from 33% to 44%."

Overall, modern-day agricultural operations have
become more specialized and consolidated to keep up
with population growth and food demands. By one es-
timate, at least half of all agricultural products produced
in the U.S. come from just 2% of farms.*"> For example,
although nearly 450,000 hog farms have shut down since
the mid-1980s, the number of hogs raised has remained
about the same, while just ten companies produce more
than 90% of U.S. poultry.i1¢
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The current trend of large-scale, mechanized agri-
culture has a significant environmental impact because,
compared to small-scale, less industrial farming, it con-
verts more land area, degrades soils more intensively,
and pollutes more surface and groundwater. In addition,
extensive irrigation practices on agricultural land have
become critical issues, particularly in more arid parts of
the country.

Pollution, erosion, irrigation

As large-scale U.S. agriculture focuses on meeting a
growing population’s demands for food, pressures on the
limited agricultural land increases. One way to boost
crop yields, or, grow more food on less land, is to apply
pesticides, herbicides, and fertilizers that maintain out-
put, and prevent crop damage.

Although some efforts are underway to reduce
agro-chemicals, the overall amount applied to the land
continues to rise. The tons of fertilizer used nationwide
grew almost 16% from 1972 to 1992, and another 11%
by 2002. The U.S. accounts for nearly 40% of all fertilizer
use worldwide.?” Potatoes (the most chemical-intensive
field crop) used about 220 pounds of nitrogen and 180
pounds of phosphate per acre, while corn uses nearly
140 pounds of nitrogen, and 60 pounds of phosphate,
per acre. !

Wherever agro-chemicals are used intensively, land
and water pollution can result. Soils often become over-
loaded with nutrients, which then leach into ground-
water supplies and run off into streams and rivers and
eventually into coastal waters. The result is increased
vegetative growth, toxic algal blooms, and areas where
oxygen is too limited to sustain aquatic life.

To meet the population’s increasing demands for
food products, Concentrated Animal Feeding Operations
(CAFOs) are used to provide large amounts of meat and
poultry efficiently and cheaply. However, in order to
do that, they utilize chemicals, antibiotics, and animal
confinement. With thousands of chickens, hogs, and
cattle per operation, “factory farms” produce nearly 1.5
billion tons of nitrogen and phosphate-laden waste each
year. It collects in huge lagoons and pits, contaminat-
ing an estimated 27,000 miles of rivers and groundwater
nationwide. "

Modern livestock production is also increasingly
associated with air pollution. The decomposition of
animal waste at CAFOs and the release of dust and
toxic pollutants (such as ammonia, hydrogen sulfide,
and volatile organic compounds) can travel hundreds
of miles when airborne.®
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Modern, mechanized agriculture also results in soil
loss and erosion. In contrast to the formerly common
practices of rotating crops and allowing some fields to lie
fallow in order to regenerate, current large-scale agricul-
ture emphasizes monoculture production, or the plant-
ing of a single crop over large areas, year after year. As a
result, soil nutrients are depleted more quickly than when
diverse crops are rotated, and pests attracted to specific
crops can easily invade an extensive area. Erosion on U.S.
Jarmland is estimated to occur seven times as fast as soil
Jformation. Rich topsoil is not an easily renewable resource
— one inch of organically rich topsoil requires decades,
even centuries, to form.*!

Agricultural activities also use large volumes of water
Sfor irrigation. Agriculture currently accounts for 80%
of non-rechargeable water use in the U.S.** Trrigation is
the second-largest source of total water use (after ther-
moelectric energy), accounting for one-third of all water
withdrawals in 2000.7% Although the amount of irrigation
water used per acre has declined, the amount of irrigated
cropland has increased by 30% in the past three decades.™!
Currently, about 12% of the country’s cropland is irrigated,
up from 10% a decade ago." The result is increasing
competition for water resources, pitting urban areas
against farmers, farmers against ranchers, agriculture
against industry, and all withdrawals for human use
against the needs of ecosystems and wildlife.

Agricultural demands on water have also increased
along with consumption of animal products. One recent
comprehensive analysis estimated that it takes 11,000 gal-
lons of water to produce a pound of beef, 400 gallons for
a pound of chicken, and 240 gallons of water for a pound
of wheat or soybeans. In addition, an estimated 50% of
U.S. grain is used to feed livestock."*

While modern agriculture can have a number of
detrimental impacts on the environment, a large portion
of producers are good stewards of the land. Through U.S.
Department of Agriculture conservation programs, farm-
ers and ranchers are implementing conservation practices
in order to increase the public environmental benefits
derived from their land. Unfortunately, three out of four
producers who applied for these programs in 2004 were
denied due to insufficient funding.’?

Organic Agriculture

Although about 0.5% of all cropland and
pastureland nationwide was certified as organic in
2003, this agricultural sector is growing rapidly.*?
Organic acreage increased by more than 60%
(nearly 1 million acres), and the number of certified
organic farming operations jumped from 40 to over
8,000, between 1997 and 2003.%?° In addition, the
number of animals being raised organically grew
almost 200% (almost 6 million) between 2000 and
2003.4%0

The number of local “farmers markets”
nationwide also increased by 117% between 1994
and 2004.4%" As market demands for locally grown
and organic food increase, such practices are
proving to be more profitable for small farmers,
better for soil maintenance and water quality, and
healthier for the consumer. The sale of organic
products in major supermarkets nationwide has
also seen tremendous growth in recent years.

Farming in California

California is by far the top agricultural producer
and exporter in the U.S. With 1999 production
values reaching $26.7 billion, California produced
more than the nation’s second (Texas) and third
(lowa) agricultural states combined.

California is also the nation’s most populous
state (over 34 million people), and one of the
fastest growing. The U.S. Census Bureau says
California will grow by both the greatest number of
people and the largest percentage through the year
2020. Much of the growth will take place in agricul-
tural regions of the state. For example, the Central
Valley is expected to expand from a population of
4.5 million, to 10 million people by the year 2040.

The presence of high human populations on
or near California’'s agricultural areas takes, and
will continue to take, its toll. Three such sites
are among the nation’s twenty most threatened
farming regions: the Central Valley (1st), Central
California Coastal Valleys (15th) and the Imperial
Valley (17th). Conversion of agricultural land to
urban development is still occurring at a rapid rate
in the state — it lost approximately 500,000 acres of
farmland to urban development between 1988-
1998. The state’s San Joaquin Valley is one of the
most productive agricultural regions in the country.
Yet, just 60 miles east of the San Francisco Bay
area, it also is one of the most threatened areas.**?
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Northeast

« The Northeast has specialized agricultural
markets, such as mushrooms in Connecticut,
dairy and maple products in Vermont, apples in
New York, and berries in Maine. Most
Northeastern farms are relatively small, with
about 94% 500 acres or less.*

» New York lost nearly 90,000 acres of prime
farmland to development during 1992 to 1997,
a rate 140% faster than in the previous five
years.*4

» Agriculture is the second leading cause of
pollution in Pennsylvania’s rivers and streams,
primarily because of siltation and nutrient
loading.*®

» Agricultural activities impair more than 500
miles of streams and nearly 2,000 acres of lakes
in Vermont, and Lake Champlain, which receives
about 500 tons of phosphorous waste
annually, has sections considered “biologically
dead” because of pollution.*

Midwest

- The Midwest, the nation’s “breadbasket”, is
the most prolific agricultural region. Four central
Midwestern states (IA, IL, NE, and MN) together
produce more than 50% of the nation’s corn,*’
80% of its soybean, and 70% of its hogs.*®

 lllinois was the nation’s third highest state in
terms of prime farmland loss in the 1990s.
At a rate 140% more rapid than in the previous
five years, it lost more than 160,000 acres
of prime farmland to development from
1992-1997.4%°

« Michigan, Ohio, and Indiana together have lost
nearly 500 acres of farmland daily, to
development in recent years.4°

- The number of lowa and Nebraska farms
declined by over 6,000, and Missouri farms by
nearly 3,000, between 1998 and 2002.4'

« Small Wisconsin dairy farms declined by 28%
over the past decade, while large farms with
more than 1,000 dairy cows increased 23
times. 42

« About 13% of drinking water wells in nine
Midwest states contain nitrates (a by-product
of livestock manure lagoons) at levels above
those considered safe for human
consumption.#3
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South

The South accounts for more than 40% of all
U.S. farms.**# It is America’s “cotton belt,”
key for soybean crops, and produces 20% of
the nation’s hogs.*#®

The South contains 11 of the 20 U.S. states
considered to be most threatened with the loss
of prime farmland.*® Texas lost more than any
other state — over 330,000 acres, at a rate of
loss between 1992 and 1997, 42% higher than
in the previous five-year period.*’

Pesticides are applied to cotton at 3-5 times the
level per acre as for corn or soybeans.*® In
1995, runoff from Alabama cotton fields killed
240,000 fish along a 16-mile stretch of a creek
that flows into the Tennessee River.®

Agricultural runoff is the primary source of
pollution in the Chesapeake Bay, contributing
40% of the nitrogen and 50% of the
phosphorous entering the Bay. This form of
water pollution causes “dead zones”, so low
in oxygen they can no longer support aguatic
life there. 4°

Texas has the most certified organic pasture
and cropland acreage in the U.S. by state.*®’

West

The arid West supports a strong agricultural
sector largely due to extensive irrigation.
California (the nation’s “fruit basket”) alone uses
one-quarter of the country's irrigation water.#%?

Most Western irrigated land is located in places
that receive less than 20 inches of rain annually,
unable to support crops without irrigation water.*%

Residential development in seven western
mountain states threatens to overtake 11% of
the region’s ranchland by 2020.4

California lost 85,000 acres of its prime farmland,
at a rate 15% faster than the previous five years,
between 1992 and 1997 .4°

Some 80% of the West's streams and riparian
areas are impaired by livestock grazing, which
destroys vegetation, deposits polluting waste,
and causes sedimentation.*¢

Livestock production in the West has become
consolidated — the number of Montana hog

farms declined by 40%, yet the number of
animals declined less than 3%, between 1990 and
1995.%%7 In South Dakota, the number of large-
scale livestock operations permitted by the state
rose from 35 in 1997 to 94 in 1998.4%¢
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Energy

Today, almost every facet of modern American life
is dependent on some form of energy. It is used to heat
and cool homes and buildings, power vebicles, and sup-
Dply electricity. Yet, securing sufficient energy to meet the
demands of the country’s growing population is a major
challenge. As America’s per capita energy consumption
increases, demands come up against the nation’s ability
to provide healthy, sustainable energy sources.

Population is linked to energy through the type and
amount of energy sources used, and the waste products
generated. Two aspects of energy relate to these trends:
energy production to keep up with rising demands, and
energy consumption. Both have significant environmental
impacts on the air, water, and land.

National Overview: U.S. Population
and Energy

Energy is generated from non-renewable fossil fuels
(such as coal, oil, and natural gas), renewable sources
(such as wood, biomass, wind, waves, and the sun), and
nuclear power.

The U.S. consumes almost 25% of the world’s energy,
yet is home to less than 5% of the global population.™
U.S. energy consumption reached 2.3 billion metric tons
oil equivalent, compared to about 10 billion metric tons
for the entire world, in 2001. In contrast, Asia, the most
populous continent with 3.6 billion people (12 times the
U.S. population), consumes just 3 billion metric tons per
year.' On a per capita basis, Americans consume nearly
8,000 kilograms of oil equivalent (kgoe), compared to
3,600 by Europeans and 900 by Asians."™

High U.S. consumption levels in comparison to
the rest of the world can be attributed to several fac-
tors. These include high energy use in homes, offices,
stores, and factories, heavy reliance on motor vehicles for
personal and commercial purposes, and relatively long
distances over which electricity and raw energy have to
be transmitted and transported (such as oil and gas from
Alaska and Canada to the lower 48 States).

Most (86%) of U.S. energy comes from a combination
of oil and natural gas.*** Nearly one-third of America’s
overall energy demand is met by imports.“® About 60%
of the oil consumed in the U.S., and 20% of the natural
gas supplies, are imported. Coal supplies are extracted
domestically and are expected to continue to surpass
demand for decades to come.**

The U.S. consumes more than 20 million barrels of
oil a day, with almost half used to produce gasoline for
motor vehicles.* About 32% of U.S. energy consumption
is used for road transport, compared to 19% in
Europe, and 15% in developing countries.

U.S. States
Energy Consumption Per Capita, 2001

Rank State Million Btus/year
1. Alaska 1,164
2. Wyoming 890
3. Louisiana 784
4, North Dakota 640
5. Texas 564
6. Kentucky 462
7. Indiana 457
8. Oklahoma 444
9. Alabama 435
10. West Virginia 423

Source: US Census Bureau, 2004

U.S. Regions
Energy Consumption Per Capita, 2001
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Source: US Census Bureau, 2004

Transportation is the fastest growing energy use
sector in the nation, and is expected to continue to grow
at an annual rate of increase of about 2% through 2025.%7
In comparison, residential energy consumption (for such
purposes as heating, cooling, and electricity) is projected
to grow less than 1% per year through 2025, with much
of this due to a rise in use of computers, other electronic
products, and appliances. %
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The U.S. population’s energy use results in two
primary environmental consequences:

« Air pollution

« Degradation of land, water, plants and wildlife

Air pollution

A rise in airborne pollution is directly linked to
growing populations and their energy use — as demand
increases, more fossil fuels are extracted, transported,
refined, and burned to meet the demand, and more air-
borne contaminants are produced.

The most common by-product of burning or
processing fossil fuels is carbon dioxide (CO,), the
primary greenhouse gas. The U.S. is the largest CO, emil-
ter in the world, accounting for nearly one-quarter of
total global emissions.*® At current consumption rates, the
U.S. is projected to use 43% more oil and emit 42% more
greenbouse gases than current levels by the year 2025.7°

Industry and transportation represent the highest
energy-use sectors in the country. Passenger vehicles
and heavy trucks accounted for 80% of the total amount
of energy used in the transportation sector in 2002.47!
Besides carbon emissions, cars and trucks also cause
ground level ozone pollution (or “smog”). In addition to
decreasing visibility and harming the health of trees and
vegetation, smog is associated with heart disease and
respiratory ailments in humans.

About 90% of coal is used for electricity genera-
tion.””? Power plants that use coal and other fossil fuels
to generate electricity emit about two-thirds of the sulfur
dioxide and one-quarter of the nitrogen oxides released
into the air nationwide.?”® These two emissions are the
primary components of acid rain, a continuing threat to
forests and aquatic systems.

About 40% of mercury emissions generated in the
nation come from coal-fired power plants.”’* Toxic even in
small amounts, mercury causes severe neurological health
and other problems in humans, fish, and wildlife and has
triggered fish consumption advisories nationwide.

Particulate matter (a product of soot, ash, and smoke)
is generated mostly from coal-fired power plants. Negative
effects include hampered growth in vegetation and trees
and respiratory diseases in humans. More than 240 coun-
ties in 22 states were found to be in violation of U.S. air
quality standards for particulate matter in 2004, putting the
health of more than 100 million people at risk.?

Degradation of land, water, plants and
wildlife

Much of the nation’s energy resources are located in
natural environments where land, water, and wildlife can
be negatively affected as coal, oil, and natural gas are
extracted and transported. The landscape is dotted with
more than 500,000 oil wells, nearly 1,400 coal mines, and
300,000 miles of natural gas pipelines.*® One oil or gas
well and its infrastructure requires a minimum of nine
acres of land. "’

Such infrastructure can fragment wildlife habitat and
migration paths, while heavy machinery often destroys
trees and vegetation and degrades and compacts soil.

For example, several studies in Wyoming where oil and
methane gas are produced and generated show that every
acre disturbed by noise and traffic from drilling causes
elk to avoid 100 acres of habitat.”® Some fragile soils,
particularly in desert environments, can take decades or
centuries to regenerate. The most common oil exploration
technique (the drilling of holes hundreds of feet in the
ground) can destroy land surfaces and cause fissures and
noise that harm wildlife, vegetation, and water tables."”

Renewables: 6%

Nuclear: 8%

Oil: 41%

Natural Gas:
23%

Coal: 22%

U.S. Energy Use by Source, 2004

Residential: 21%

Commercial: 17%

Transportation: 28%
Industrial: 34%

Source: Energy Information Administration, 2005

44 / U.S. National Report on Population and the Environment



U.S. PoPULATION-ENVIRONMENT CHALLENGES

Both exploration and extraction processes use sub-
stances such as acids, gelling agents, and diesel fuels that
contaminate soil, as well as aquifers and surface water
systems.”™® Because much fossil fuel extraction occurs in
the arid and rapidly growing West, limited water sources
come under added pressure. For example, methane and
oil drilling draws significant amounts of water, sometimes
tens of thousands of gallons per well, to the surface.®! In
some cases, water can comprise up to 98% of the material
brought to the surface.’ Such processed water often be-
comes saline or tainted with heavy metals and chemicals,
and if not treated properly can contaminate water systems
and kill vegetation and livestock when it is re-injected into
the ground.™

Coal mining creates sludge that pollutes streams
and rivers and can leave behind a desolate moonscape,
polluted with toxic mine wastes. Even when these areas
are re-vegetated by coal companies, ecological health and
biological diversity are compromised. Evidence of this is
particularly clear in parts of the South, where mountaintop
removal has become a common coal extraction technique.

The transport of fossil fuels poses environmental risks
both on land and at sea. An estimated 67 million gallons
of petroleum products dripped and leaked from oil and
natural gas pipelines nationwide, polluting soil, water,
and wildlife habitat during the 1990s.%* The health and
survival of marine life are jeopardized by tanker shipments
— nearly 7,600 oil spills (ranging from a few to hundreds
of thousands of gallons) occurred in U.S. internal and
coastal waters in 2001.%

Two other energy sources, natural gas and nuclear
power, account for an increasing proportion of the nation’s
power generation. The share of electricity from natural
gas nearly doubled (from 9% to 18%) between 1988 and
2002, while nuclear power currently accounts for 20% of
electricity generation. ™

Yet these sources can also have significant negative
environmental and human health impacts. The transpor-
tation and storage of natural gas requires special care
because it is a highly volatile substance, and extraction
requires extensive drilling in pristine wilderness areas.
Nuclear energy is a double-edged sword — it doesn’t emit
pollutants when operating soundly, yet accidents in its
production and waste storage and transport, along with
vulnerability to terrorist threats make it potentially
catastrophic for human and ecosystem health or life.

The risks of accidents alone are high for millions of
Americans who live along vulnerable transport routes
for nuclear waste.*

Renewable Energy

In light of the environmental problems caused by
fossil fuels, nuclear and other conventional forms of
energy, “renewable” energy is increasingly seen as an
attractive alternative. Although renewables account for
the smallest proportion of all energy sources (6%), they
are the fastest growing domestic source, set to increase
1.5% annually through 2020, An estimated 30 states
have the ability to produce all of their electricity from
non-hydroelectric renewables and still have power to
export. ¥ In 2002, biomass (biological matter such as
trees, grasses, agricultural crops or other plant material
used as fuel or converted for the production of electric
power or other fuels) made up about half of all renew-
able energy (47%), followed by hydroelectric power
(45%); geothermal, wind, and solar together made up
less than 10% of the renewable energy consumed.*”

The Arctic National Wildlife Refuge
and Offshore Drilling

The case of oil drilling in the Arctic National
Wildlife Refuge (ANWR), located along Alaska's
northern coast, demonstrates how population’s
rising demands for domestic oil can cause
long term conflicts over environmental protec-
tion. Many believe that drilling in ANWR would
threaten caribou herds and destroy one of the
last unspoiled habitats in the nation, and that if
U.S. energy levels are reduced (through energy
efficiency or other means) there will be less
pressure to drill in such unique natural areas.
Proponents of the drilling see it as a means
to meeting the nation’s increasing energy
demands, and reducing dependence on foreign
oil "

Today, offshore drilling along the U.S. coast
accounts for about one-quarter of U.S. natural
gas and oil production. Recent hurricanes in
the Gulf of Mexico exposed the vulnerabilities
of the offshore drilling industry with regard to
infrastructure damage, supply disruptions and
oil costs.4%?
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Northeast

The Northeast uses the least amount of energy
of U.S. regions per capita (271 Btus). Maine and
Pennsylvania residents account for the most,
New York and Rhode Island residents the
least.4®3

Pennsylvania is the fourth largest producer of
coal nationwide.*%

New York recently adopted standards to require
25% of its electricity to come from renewable
sources by 2013,%% while New Jersey has set

a goal of 20% by 2020.4%

All rivers, lakes, and streams in New Hampshire
are contaminated with mercury, and the state’s
residents are advised by the government to
limit freshwater fish consumption.*®’

The Northeast relies on a mix of natural gas,
fuel oil, and coal-based electricity, but also
generates more energy from wood than other
regions.4%

South
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The South has the second highest per capita
rate of energy use in the U.S. (403 Btus per
capita). Louisiana and Texas residents account
for the most and Florida and Maryland residents
the least.*®

Texas and Louisiana contain 44% of known U.S.
oil reserves. Texas, Oklahoma, and Louisiana
rank number 1, 3, and 5 among the nation’s
natural gas producing states.5®

In 2001, more than a third of all U.S. oil spills
and nearly half of the spill volume occurred in
Texas and Louisiana, while about one-quarter of
all oil spills in U.S. waters occurred in the Gulf
of Mexico.®

The Appalachian region (led by Kentucky and
West Virginia) accounts for 35% of U.S. coal
production, using both underground and open
pit (including mountaintop removal) methods.®%

The South’s Gulf of Mexico daily oil production
was reduced by 60%, and natural gas production
nearly 40%, as a result of Hurricane Katrina.5%

Midwest

* Midwesterners consume about 380 million Btus
of energy per capita annually. North Dakota
and Indiana residents account for the most,
Michigan and Missouri residents the least.®

« About 70% of acid rain-causing emissions in
North America come from coal-fired power
plants in the Ohio River Valley, including Mid-
west states.®® Ohio emits more sulfur dioxide
and nitrogen oxide than any other state.®%

« Farming areas in the Great Plains are emerging
as key producers of renewable energy — six of
the nation’s top ten states with the greatest
wind power include ND, KS, SD, NE, MN, and
IA —and the largest wind farm in the world is
being built in lowa.®”

« The longest pipeline in North America carries
natural gas nearly 1,900 miles from western
Canada to the Chicago area, shipped to
Midwest markets.5%

« The Midwest relies almost entirely on coal and
nuclear power for electricity, making the region
— as well as other regions subject to prevailing
Midwestern winds, like the Northeast —
especially vulnerable to resulting air pollution.

West

e The West has the nation’s highest per capita
annual energy use (421 Btus). Alaska and
Wyoming account for the most (about three
times the national per capita average),
California and Arizona the least.®%

* More than one-third of all coal produced in the
U.S. comes from Wyoming and more than half
from the West as a whole. As demand for
low-sulfur coal increases, surface mine
operations are expanding in the region.®

 California and Alaska have nearly 40% of
known U.S. oil reserves.®” Almost 400 spills
of oil and toxic substances occur annually on
Alaska's North Slope and along the Trans-Alaska
Pipeline.®'? More than 600 occurred in
California in 2001, both inland and offshore.®'®

« The number of leases for oil, gas, and coal
mining on public lands increased more than
50% in the past few years, giving energy
companies access to nearly three million
additional acres.5™
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Climate Change

The world’s leading scientists agree that unprecedent-
ed changes to the climate of the U.S. and the planet are
underway, due in large part to human-induced factors.>”
The hottest 10 years on record all occurred since 1990,
with 2005 the hottest year ever.>'® Temperatures dre now
about one degree Fahrenbeit higher than a century ago.”"”
There is increased frequency of severe weather events (like
rainstorms), increased intensity of hurricanes, and major
shifts in growing seasons and in the range of plant and
animal species. Climatic change is causing the spread of
insects that carry diseases like malaria and dengue fever.
Glaciers are retreating, sea ice is melting, and sea level is
rising.>'®

Climate change is associated with buman population
Jfactors through the numbers of people and rate at which
the population grows, in combination with the level of
per capita energy consumption and type of energy used
to meet the demand. This includes, among other things,
the type of vebicle driven or energy used to heat and cool
buildings (polluting or non-polluting), and the energy
technologies used (energy efficient or not).

National overview: U.S. Population and
Climate Change

Climatic change is caused by the emission of green-
house gases, primarily carbon dioxide (CO,) generated by
the burning of fossil fuels, and emissions of other gases
such as methane.”

The U.S. emits nearly one quarter of the world’s
carbon dioxide (CO,), yet only comprises one-twentieth
of the world’s population.> It is the largest CO, emitter in
the world. Americans produce almost 20 tons of CO, per
person a year. This is five times the world average of less
than 4 tons, and compares to 8 tons for Europeans,
and 2 tons for developing countries.>*!

Total U.S. greenhouse gas emissions rose 13% from
1990 to 200335 At current rates, U.S. greenbouse gas
emissions are predicted to increase by nearly 43%, and
CO, emissions by 54%, by 2020. The gredalest incredses are
projected for the transportation and commercial sectors.®

Carbon dioxide accounts for most (83%) U.S. green-
house gas emissions, nearly all from the burning of fossil
fuels (oil, gas, and coal).”* The second leading contribu-
tor is methane (9%), which comes primarily from landfills,
livestock, natural gas systems, and coal mining.”* The
remainder is a mix of nitrous oxide from agriculture,
motor vehicles, electricity, and sewage, and hydro fluoro-
carbons, chlorofluorocarbons (which also destroy strato-
spheric ozone), and sulphur hexafluoride from aluminum
production, electricity transmission, air conditioning, and
refrigeration.”®

The average temperature increase in the U.S. over the
next 100 years is predicted to be 5-9°F>* Temperature
increases by 2100 are predicted to vary by region and

season, with a 4-5°F average increase across the
Northeast and Midwest, a slightly lower 3-4°F average
increase in much of the South and West, and the great-
est warming, 10°F in winter, predicted for Alaska.’®

America’s population growth, coupled with
per capita energy consumption, result (or are
projected to result) in three major environmental
effects relating to climate change:

« Altered weather and seasonal patterns
» Habitat and biodiversity loss
» Rising sea levels

Altered weather and seasonal patterns

A main impact of climate change is seen in altered
weather and seasonal patterns throughout the U.S.
Some of these changes are with us today, and others
are predicted by the experts to occur in the foreseeable
future, depending on whether or not greenhouse gases
continue to be generated as they are today.

One of these weather-related changes is an altered
water cycle, and resulting higher atmospheric tempera-
tures.”® With higher temperatures, more precipitation
will fall as rain, and less as snow. Both reduced snow
pack and earlier snowmelt could reduce river and
stream flow in the spring and summer, times when
supplies are needed most, particularly for irrigation.>*
In some parts of the country, such as New England,
snow already remains on the ground for a shorter time
than in past decades.>!

U.S. Sources oF GREENHOUSE
Gases 2000

High global warming
potential gases: 2%

Nitrous Oxide: 6%

Methane: 9%

Carbon Dioxide: 83%

Source: US Department of State,
US Environmental Protection Agency
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Greater fluctuation in precipitation also contributes to a
wider disparity between wet and dry seasons, making plan-
ning for water supplies and use more difficult. Although
overall precipitation is predicted to increase in arid states,
decreases in summer months are also likely.**? Similarly,
extreme weather events would be more common. Higher
temperatures and more rain falling on snow would result
in rapid thawing, which in turn could spur flash floods as
water rushes into rivers and streams or across dry land.”

Nationwide, more rain can increase pollutant runoff
from agricultural fields and pavement in urban areas into
water systems, a significant problem today. Higher tem-
peratures could be exacerbated as pavement for roads,
parking lots, and residential and commercial areas (which
retain and radiate heat more than natural areas) spreads
along with development and population growth. Reduced
ice cover will mean that more heat will be absorbed rather
than reflected by land and water. Warm, wet conditions
also foster carriers or “vectors” (such as mosquitoes) that
spread diseases like West Nile virus, malaria, and dengue
Sfever33t

Climate change, babitat and biodiversity loss

Climate change has (and is projected to have) many
impacts on the biological diversity of plant and animal spe-
cies in the U.S. Among them is its effect on the composition
and range of the nation’s forests. An increase of 2°F over a
period of 100 years, well within the range of current predic-
tions, can force some tree species’ ideal range to shift about
200 miles northwards.>® As temperatures and moisture lev-
els increase, some forests will expand, in particular south-

ern types (such as oak, hickory, and cypress).>* The
tree line in alpine regions could also move higher. Drier
soil conditions would decrease the range and density
of some forests, which could be replaced with more
extensive grasslands and pasture.>” Increased precipita-
tion could spur the growth of trees and vegetation, but
heat could spur the loss of nutrients.>*

Across the nation, spring is arriving sooner now
than in the past. In New England, for example, this is
shown by data on river flow and runoff, last-frost dates,
air temperature, snow melt, and leafing and flowering
patterns.”®

Changes in freshwater temperature are also a
factor. An increase of 4-5°F over the next 70 years could
reduce habitat of coldwater fish by one-fourth to one-
third nationwide.>* Higher water temperatures are also
linked with the bleaching and die-off of coral reefs and
algal blooms, which deprive aquatic life of oxygen and
light.

Whether and how species adapt to climate change
will depend on the pace and geography of shifts, how
the composition and location of habitats are altered,
and the availability of habitat. Many species will have to
adjust migration, breeding, and feeding babits in order
to survive. But because all parts of an ecosystem do not
adjust to climate shifts in the same way, many species
could face a lack of food-base, or inadequate habitat.
This is already evident in the Arctic (including Alaska),
where retreating sea ice is making it harder for some
seals and polar bears to find food.>"!

The species most vulnerable to climate change will
be those with habitat needs afforded only by certain

ecosystem types. It will be especially

CArBoN Dioxipe Emissions BY SEcTor: 2001

hard for wildlife to adjust in the face of
human population and development,
since fragmented, built environments
prevent migration to new habitats. In
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addition, given current patterns of land
use, there will likely be less habitat
available, even if birds and animals can
reach it.>*?
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from climate change is a major
concern. The sea level rise due to
global warming is the result of higher
water temperatures (which expands
water volume), and the addition of
freshwater from melting glaciers and
ice.

West
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The greatest sea level changes are expected along the
beavily populated U.S. Mid-Atlantic and Gulf Coasts
because of sea level rise and the simultaneous occurrence
of land subsidence from natural geological change. In
these regions, studies predict that a one foot rise in sea level
is likely by 2050, and as much as a four foot rise is possible
in the coming century.>? Rates of sea level rise are also
expected to be considerably higher in the future than they
have been in the past.

In the next 60 years, 25% of buildings within 500 feet
of the U.S. coastline could be lost because of coastal ero-
sion. Half of these structures are on the U.S. Atlantic Coast,
and the remainder along the Gulf and Pacific Coasts and
the Great Lakes.>" The U.S. Federal Emergency Manage-
ment Agency (FEMA) estimates that flood damages could
increase by 36-58% with a one-foot rise, and by 100-200%
with a three-foot rise.”®

Sea level rise would also increase salt intrusion into
rivers, streams, and aquifers and the salinization of water
supplies. This is already a problem because of ground-
water pumping and the alteration of natural water flows to
satisfy growing demand.>*

1t is estimated that a two-foot rise in sea level could
eliminate an estimated 17-43% of U.S. wetlands.>7
Somewhat paradoxically, the structures erected to protect
populated costal areas from shoreline erosion (such as
seawalls, dikes, and bulkheads) often prevent wetlands
and marshes (which serve as natural buffers from the sea
and storms) from “migrating” and re-forming further inland
as sea levels rise.

Climate Change and Hurricanes

A growing body of evidence indicates that
climate change is associated with the rise of the
intensity of hurricanes. One of the most recent
studies shows that the number of Category 4 and
5 hurricanes has nearly doubled, from 10 per year
in the 1970s to 18 per year since 1990. Also, such
storms made up 35% of all hurricanes in the past
decade, compared to 20% in the 1970s.5* This
is caused by rising ocean temperatures. Since
1970, the temperature of the world's oceans has
risen one degree Fahrenheit, while the tracking
of temperatures in the Atlantic Ocean shows a
steady increase in the last several decades.>®
The warmer the sea and atmosphere, the more
water evaporates; hurricanes occur when ocean
moisture and heat are high, with higher levels
resulting in more intense hurricanes.®° Hurricane
Katrina's effect on the U.S. Gulf Coast in 2005
demonstrated the hazards of severe weather
events on heavily populated and developed
coastal areas.

Climate Change in Alaska

Alaska is experiencing some of the most
profound climate change impacts now occur-
ring in the nation. Permafrost thawing is caus-
ing the ground to subside 16-33 feet in parts
of interior Alaska. And the permafrost surface
has warmed by about 3.5°F since the 1960s.
Summer days without snow have increased
from fewer than 80 in the 1950s to more than
100 in the 1990s. Sea-ice extent has shrunk by
about 5 percent over the past 40 years, and the
area covered by sea ice declined by about 6
percent from 1978 to 1995. A study of 67 gla-
ciers shows that between the mid-1950s and
mid-1990s the glaciers thinned by an average of
about 1.6 feet per year, and the rate of thinning
had increased to nearly 6 feet more recently.
The state’'s annual average temperatures have
warmed up to 1.8° F per decade over the last
three decades, and winter warming has been
as high as 3° F per decade.

The consequences of global warming for
Alaskan wildlife species will be severe. For
example, in the case of polar bears, even now
the amount of time they have on the ice stor-
ing up energy for the summer and autumn,
when there is little available food, is becoming
shorter. The situation is particularly serious for
pregnant bears, those with cubs, and for the
cubs themselves. As Arctic ice breaks up earlier
and earlier, bears now come ashore roughly 22
Ibs lighter and in poorer condition. The bears'
reduced body condition can lead to lower
reproduction rates, which in the long run could
lead to local extinction.!
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Northeast

« Currently, changes in the Northeast's seasonal
weather patterns are affecting the fall foliage
and winter recreation industries, garden zones,
species’ habitats, and lake “ice-outs”. Spring in
the Northeast now occurs 1-2 weeks earlier on
average than 30 years ago.5®?

« The predicted temperature rise of 4°F could
contribute to the loss of 50-70% of maples and
40-50% of spruce in some parts of the
region.5

« Higher temperatures and precipitation are
associated with the spread of Lyme disease
and equine encephalitis, as well as increases
in health-damaging smog.®*

 Rising water temperatures could reduce the
productivity of Atlantic lobster fisheries in the
southern part of their range, and reduce the
populations of trout and other species in the
Northeast's brooks and streams.%®

South

« In the last 20 years, more than half of the
nation’s costliest weather-related disasters
(in particular hurricanes and floods) occurred in
the South.%%®

« In the past 100 years, annual rainfall has
increased 20-30% across several southern
states, including Alabama, Arkansas, Louisiana,
Mississippi, South Carolina, and Tennessee.%’

« In the Chesapeake Bay, sea level could be
27 inches higher in 2100 than it was in 1990,
reflecting double the rate of the rise recorded
during the 20th century.®%®

 Rising seas could make water systems in the
Everglades saltier — high levels of salinity have
already been linked to the die-off of 100,000
acres of sea grass beds and the decline of coral
reefs in Florida.5®

50 / U.S. National Report on Population and the Environment

Midwest

Despite the prediction of more rainfall in the
Midwest, higher temperatures and evaporation
could combine to result in a net decline in water
levels in the Great Lakes by the end of the 21st
century, possibly by as much as 1.5-8 feet.5®°

A five-foot drop in the Great Lakes would result
in 20-40% less flow into the St. Lawrence
Seaway, increasing the costs and difficulty of
navigation and commerce.%'

A 2-4°F temperature increase in the Midwest
could increase concentrations of ozone and
smog by 8%.562

More than half of all prairie ponds in the Midwest
could permanently dry up by 2060, reducing the
number of breeding ducks by half.6

Although overall the productivity of the nation’s
agricultural center could improve due to more
rain and higher levels of carbon dioxide, the mix
of crops in particular areas could also shift and
yields of some (such as corn) could decline.®*

Growth might also be offset by the expansion of
weeds, the reduced nutritional value of range-
land grasses, and drier soil conditions from
higher temperatures.5®

West

The greatest warming observed in the nation is
in Alaska, where temperatures have increased
4-7°F in the last century, and the growing
season has increased more than 14 days since
the 1950s.56¢

By the early 2000s the Arctic sea ice melted
back 12-15% beyond its normal minimum extent.
Experts say we may be about to reach a thresh-
old beyond which the sea ice may not be able to
recover.®®’

In California and Nevada, the snow season
decreased 16 days between the 1950s and the
1990s.5%¢

By 2050, the snow line in mountains of the
Pacific Northwest could be more than 1,000 feet
above where it is today, forcing the dying off of
much spruce, fir, and pine.5°

Along the West coast, butterflies are leaving the
southern ends of their natural range and moving
north and to higher altitudes in search of
tolerable climate conditions.%”°
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Solid and Toxic Waste

As the U.S. population grows and consumes natural
resources, there is also an increase in the amount and
type of waste generated. Economic growth and rising
affluence also contribute to increasing levels of waste.

Not only does the generation of solid and toxic wastes
impact the environment, but the method of the waste
disposal and treatment can have lasting effects on the
country’s natural environment, and bhuman health.

Population is associated with solid and toxic waste by
how much and what kind of waste and resulting pollution
is generated per capita. How the environment is affected
depends on how the waste is managed or disposed of, and
what bappens to resources and ecosystems as a result.

National overview: U.S. Population and Waste

There are several kinds of waste, broadly catego-
rized into municipal waste (trash), solid waste (industrial
refuse), hazardous or toxic waste, and radioactive waste.
Most waste is buried or burned, yet a growing amount is
recycled or converted to other uses, or “neutralized” or
stored (in the case of hazardous or radioactive waste).>”*

The U.S. government sets standards for the treatment
and disposal of waste. These standards are adopted by
states, which run their own waste management programs.
Consequently, the amount and type of waste generated
and methods of disposal vary nationwide.

Densely populated urban and suburban areas and the
largest and fastest growing states tend to produce higher
total levels of household waste. Areas with more industry
and utilities generally produce a higher level of hazardous
waste. Agricultural areas generate vast amounts of organic
animal wastes, as well as residual wastes from the use of
fertilizers, pesticides, and herbicides.

The U.S. is the highest municipal waste producer in
the world>* Americans generated about 480 million tons
of total solid waste (1.7 tons per person) in 2002, about
440 pounds more per person than in 2000.”” Such waste
consists of non-liquid, non-soluble materials like human
and animal waste, demolition and construction refuse,
and mining residue. The approximately 5 million tons of
sludge from human sewage systems produced nationwide
every year contain heavy metals, chlorine, and an army
of pathogens.”” The 910 million tons of animal waste
generated annually is heavy with nitrogen, phosphorous,
hormones, and antibiotics, as well as being a significant
source of methane.’”

The choices made by the increasing numbers of indi-
viduals, communities, industries, schools, and businesses,
and others — whether it relates to packaging, paper use,
lawn care, chemicals, baby diapers, or what we discard
rather than “recycle, re-use, or repair”— all determine the

type and scale of waste that enter into natural systems.
The amount and type of waste that we create also
depends on the durability of the products we buy and
how long we keep them before buying new ones, such
as appliances, cars, computers, and clothing. “Planned
obsolescence” and other similar manufacturing factors
also have an affect on how often we must purchase and
discard new items and their packaging.

Waste generated by the American population
is associated with the natural environment in two
primary ways, through:

* Waste and pollution generated

* Waste disposal and management

Waste and pollution generated

Waste enters the environment through the land, air
and water, in a variety of ways. Domestic and toxic waste
can leach pollutants into the soil, which then percolate
into groundwater aquifers or waterways. Some waste is
discharged directly into aquatic systems, and some are
airborne. The pollutants then can travel through the
food chain, affecting the health and reproductive abilities
of wildlife, the stability of aquatic and terrestrial ecosys-
tems, and, human health.

Residential, commercial, and industrial activities
generated nearly 370 million tons of municipal solid
waste, or trash, in 2002.5° Each U.S. resident produces
almost 5 pounds of trash a day, up from less than 3 in
1960.5”7 This compares to about 3 pounds per person per
day in Europe, and about 0.9-1.3 pounds per person a
day in developing countries.’”

Key sources of trash in the U.S. are paper (35%),
yard trimmings (12%), food scraps (12%), plastics (11%),
metals (8%), and rubber, leather, and textiles (7%).7°
Such waste requires considerable space and energy for
disposal, and is often mixed with polluting substances
like paint, oil, batteries, plastics, and pesticides.

The U.S. produced about 30 million tons of hazard-
ous waste in 2003.5* Such waste is considered harmful
to public health and the environment because it is highly
flammable, corrosive, reactive, or toxic.”® This includes
chemicals and heavy metals from industries and utili-
ties. Medical facilities generate more than two million
tons of chemical- and pathogen-laden waste annually.
Electronics (which contain heavy metals such as lead
and cadmium), motor vehicle oil, and certain types of
batteries are also generally considered to be hazardous
waste. There are now 1,300 “Superfund” sites nation-
wide, former industrial locations so toxic as to qualify
for remediation under federal law. Nearly balf of the
Superfund sites are linked to contaminated or threatened
drinking water sources>*

582
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Top Ten States for Selected Types of Waste

Rank Hazardous waste Municipal solid Animal waste Superfund sites Toxic chemical
(% U.S. total), 2003¢ waste (million (million tons/year), (number), 2002¢ releases to the
tons/year), 2002° 1997¢ environment

(million pounds/

year), 2002°

1. TX(22%) CA (54) TX(110) NJ (116) AK (548)
2. LA (15%) TX (29) CA (bb) CA (98) NV (498)
3. KY (8%) NY (25) IA (51) PA (95) AZ (329)
4. MS (7%) FL (20) NE (47) NY (93) TX (244)
5. OH (6%) MI (17) KS (46) MI (69) OH (209)
6. AL (4%) OH (16) WI (39) FL (52) UT (173)
7. NJ (4%) IL(16) OK (36) WA (47) FL (151)
8. NY (4%) PA (13) MO (35) IL (45) TN (148)
9. IL (4%) GA (11) MN (33) TX (45) IN (137)
10. IN (3%) VA (11) NC (31) WI (40) GA (127)

@ U.S. Environmental Protection Agency, 2003
b Kaufman, Scott M., et al., BioCycle, 2004

c¢.d.eEnvironmental Defense. “Scorecard: The Pollution Information Site.” http://www.scorecard.org.

Finally, nuclear power plants generate more than 2,000
tons of high-level radioactive nuclear waste annually. More
than 40,000 tons of used nuclear fuel has been produced
during the history of the industry, and is stored at plants
nationwide.”

Waste disposal and management

Once generated, waste must be disposed of. The two
primary disposal methods are landfills and incinerators,
although a growing amount of waste is also recycled and
converted into energy or fertilizer. About 55% of municipal
waste ends up in landfills, 31% is recycled or composted,
and 14% is incinerated.”® Most waste is disposed of in
underground injection wells, treated with water-based or
other methods, recovered, or impounded.>

A growing challenge in waste management is the
shrinking amount of land and the resistance of communi-
ties to the siting of incinerators and landfills. As a result,
some municipalities move waste elsewhere. About 39
million tons of municipal solid waste was moved across
state lines in 2003.° This intensive transport in turn uses
energy resources and generates polluting air emissions.
The U.S. has agreements with both Canada and Mexico to
export, as well as import certain types of hazardous waste,
and is party to international treaties regulating the interna-
tional movement of such waste.”
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In 2002, there were fewer than 2,000 landfills
nationwide, a significant decrease from the 8,000 land-
Jills that existed in 1988. However, capacity has remained
constant, reflecting the expansion of many facilities, even
as others close>® Some estimates indicate that for every
40,000 tons of garbage added to a landfill, at least one
acre of land is lost for future uses.”

Landfills also cause pollution. Methane, a major
greenhouse gas, is produced when organic materials
decompose. The gas is vented to prevent landfills from
exploding. Landfills accounted for more than 90% of the
7 million tons of methane emitted by the waste man-
agement industry in 2002.°! Increasingly, methane is
converted into energy; in 2003, more than 3 million tons
of the gas was recaptured for this purpose.*?

Depending on the type and content of waste pres-
ent, landfills can also leach toxic chemicals into soil and
water systems. Since the early 1990s, landfills have been
required to prevent the leaching of toxins and to treat
the leachate before it can reach water supplies.’

Incinerators can reduce the volume of waste up to
90% by burning it at high temperatures. The resulting
ash is then disposed of in landfills.®* Although the total
number of incinerators nationwide is shrinking, many of
those that remain are “waste to energy” facilities that use
the combustion process to generate steam and electricity.
About 8% of waste is disposed of in this way.””



U.S. PoPULATION-ENVIRONMENT CHALLENGES

However, incinerators also release
hazardous substances into the atmo- MunicipAL SoLib WasTE DisposAL METHODS
sphere. These include heavy metals,
chemicals, and particulate matter, all of BY REG|0N: 2002
which are associated with a range of
neurological and respiratory disorders. 30
A key problem is dioxins, released when [l Recycled
plastics and products containing chlo- 70
rine are burned. Exposure can lower 60
the immune system and is associated
with cancer in humans and reproductive 50
abnormalities in wildlife.

Municipal, medical, and hazardous
waste combustors are ranked second,
third, and fourth (after coal-burning
power plants) as sources of airborne
mercury emissions.*

. Waste to Energy

B Landfilled

Percent

Recycling and waste

Recycling in the U.S. has risen Northeast ~ Midwest  South West
dramatically in the past three decades

— waste recycling rates were more than Source: Calculations based on Kaufman, Scott M., et al., BioCycle, 2004
four times as high in 2003 (31%) as in
1970 (less than 7%), keeping about 72
million tons of waste out of landfills and
incinerators.®” Recycling rates vary greatly across states
and regions, ranging from a high of 30-50% in some states
(such as Arkansas, California, Maine, Vermont, Virginia,
and Washington), to a low of less than 5% in others (such
as Colorado, Mississippi, Oklahoma, South Dakota, and
Wyoming).>®

Certain products have very high recycling rates:
corrugated cardboard (71%), newspaper (82%), steel cans
(60%), yard trimmings (56%), and aluminum cans (44%).>”

The U.S. recycles about one-third of its
municipal solid waste, about the same rate as in some
European countries (Denmark, England, Ireland) but less
than the 50-60% recycled in others (Austria, Germany,
Netherlands).®®
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Northeast

New York and New Jersey are the two largest
exporters of municipal solid waste, shipping
about 8 and 6 million tons, respectively, across
their borders. Pennsylvania is the largest
importer, accepting more than 9 million tons.®"

New England incinerates and converts to energy
significantly more of its municipal waste than
any other region (34%).5%2

Three of the top four states with the most
Superfund sites are in the Northeast (NJ, NY,
and PA).8%

New England, New York, and New Jersey
together produce about 41 million used and
discarded tires annually, many of which are
converted into energy or used in
construction.®4

South

Four of the nine states nationwide set to run
out of landfill space in 5-10 years (as of the late
1990s) are in the South: AL, MS, NC, and TN.8%

Of the top ten states in toxic releases to water,
six are in the South (TX, LA, GA, NC, MS, and
VA).6%

While several southern states have recycling
rates of 20-40% — such as Arkansas (36%),
Maryland and Virginia (both at 29%) and Florida
(25%) — others in the region are much lower.
The two U.S. states with the lowest rates are
Mississippi (0.3%) and Oklahoma (1%).6%

Trash incinerators are the primary source of
mercury pollution in Florida. Research has
shown the link between pollution controls and
the return of wading birds to the Everglades.5%
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Midwest
- Of the nations top ten states with the highest

amounts of animal waste, six are in the
Midwest (IA, KS, NE, MN, MO, and WI).
Between 1987 and 1997, levels went up 18%
in Nebraska and 33% in Kansas, but decreased
21% in Wisconsin and 3% in Missouri.®®

» Two Midwest states lead the nation in per
capita municipal solid waste generation,
Kansas (1.73 tons/yr.) and Michigan (1.68
tons/yr.), while Indiana (1.55 tons/yr.) ties for
third place with other states.®'°

« Three states in the region (MN, MO, and WI)
are among nine nationwide that, as of the late
1990s, were set to run out of landfill capacity in
5-10 years.""

- Two cities with some of the highest recycling
rates nationwide are in the Midwest:
Minneapolis (60%) and Chicago (47%).6

West

- Alaska has the highest level of toxic releases to
land of any state. More than 90% of this comes
from one large zinc mine, where the worst
heavy metal contamination in the world has
been identified.®™ Second, third, and fourth
place are held by fast-growing Western states
(NV, AZ, and UT).5"

» The nation’s fastest growing U.S. city,
Las Vegas, is only 70 miles from Yucca
Mountain, the site long considered for the
nation’s only permanent high-level nuclear
waste repository.®™

« Oregon has the second highest trash recycling
rate of any U.S. state, nearly 50%. WWyoming
recycles less than 2% and Colorado less than
30/0_616

» Hawaii faces such limitations on landfill space
that the city of Honolulu is exploring plans to
wrap its solid waste and ship it to Washington
state or Idaho for disposal.®™”



CONCLUSION

his report demonstrates how the U.S. population
is linked to the natural environment. Some key
highlights include:

B America is the only industrialized nation in the world
experiencing significant population growth. The
nation’s relatively high rates of population growth,
natural resource consumption and pollution combine
to create the largest environmental impact, felt both
within the nation and around the world.

B These human population-related environmental
changes are occurring uniquely in our lifetimes.
Just over the past five decades alone, people have
altered natural ecosystems more rapidly and
extensively than in any comparable period of time
in human history, trying to meet a rapidly growing
population’s requirements for food, water, shelter,
and fuel.

B  Population growth and density is high in many of
the U.S.’s most environmentally vulnerable areas like
the arid West and coastal South, making them
“population-environment hot spots.”

B For the first time in its history, the U.S. is primarily
a “metro nation”, with the average person more
likely to be surrounded by other people and the
infrastructure necessary to support them, than by
the expanses of land and natural resources that
surrounded earlier generations of Americans. This
“metro-centered” lifestyle differs from urban-centered
lifestyles in that it requires extensive use of motor
vehicles and rapid, extensive land development.
Urban-centered lifestyles depend more on public
transportation and use of already existing
infrastructure to support a growing population.

B  The U.S. has become a “super-size” nation, with
lifestyles reflected in super-sized appetites for food,
houses, land and resource consumption. In fact, “more
of more” seems to characterize modern day America —
more people than any generation before us
experienced, more natural resources being utilized
to support everyday life, and now, more major
impacts on the natural systems that support life on
Earth.

The linkages don’t stop there. Additional costs and
consequences have become apparent, and also need our
attention. These include:

B Economics: population drives environmental
change, which in turn results in economic changes.
An example is the decline in fisheries (in part due
to population demand) which also affects jobs, as
was the case in the decline of the Chesapeake Bay
oyster and Georges Bank cod fisheries. Another
example is the cost to businesses and livelihoods
and the extent of coastal clean-up brought about by
Hurricane Katrina (the hurricane itself a result, in
part, of climate change, and impacting heavily on the
densely populated U.S. Gulf Coast).

B  Human bealth: the rate, volume and type of
pollutants spurred by rising population’s increased
resource use are causing the spread of disease and
disease vectors, and neurological, reproductive and
respiratory disorders.

B Everyday life: the “super-sized” lifestyles of so
many people affect the quality of everyday life
causing, among other things, more frequent, worse
traffic jams, and expenditure of more money and
effort to heat and keep-up more and/or larger
homes.

B Recreation: as the demand for recreation in natural
areas increases with growing populations in urban
and suburban areas, opportunities for forest/park
or coastal recreation are becoming increasingly
limited. Congestion in and competition between
recreation-user groups for use of the nation’s public
forests and coastal amenities is increasing.

There are also significant societal implications. The
Arctic Inuit don’t have words for the robin and hornets
that are appearing for the first time ever in Alaska due to
climate change. Poor communities across America face
“environmental injustice”, as pollutants are disproportion-
ately dumped in their backyards and (as in the case of
hurricanes) coastal development and the effects of global
warming uniquely place them in untenable positions.
And looking forward, America’s children and grandchil-
dren will innocently pay if our (sometimes irreversible)
decisions on these issues render the environment unable
to support future generations.

Lastly, “allocation” issues emerge as we try to
keep pace with more and more people depending on
a limited natural resource base. As natural resources
become scarce, how do we choose between the increas-
ingly competing needs of humans, the environment, and
species? How will we decide how natural resources are
allocated — so we can all eat, have shelter, work and rec-
reate in the ways to which we have become accustomed
or are entitled to — and, so there is sufficient “space” left
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for healthy ecosystem and species’ functioning, particu-
larly because our own health is dependent on a sustain-
able environment. What are we willing to change, or give
up...is it species? land? wide open spaces? clean water or
air? or, is it policy, lifestyle, business, or industry choices?

As we look to the future, we must remember that
past decisions about resource allocation are not necessar-
ily suitable to today’s population and ecological changes.
For example, the nation’s water allocation laws were
made years ago, when the country’s population numbers
and people’s needs were much less than they are now.
Does that mean we must face tough political decisions
about land development in water-sensitive areas, or that
types of agriculture that are water intensive should not be
expanded? These are the types of questions we face as
our nation changes.

As for next steps, there are many. We need to be
aware of the population and environmental challenges
we face, and apply sound, science-based planning to our
approaches for addressing the trends in the coming years.
The country’s “population-environmental hot spots” need
to be identified so we can begin to address the issues
where they are most urgently needed. America’s role as a
major player in the global community must be discussed
and addressed at the local, state, regional and national
levels, and in international arenas like the United Na-
tions. Local communities must be given the tools to better
understand growth and impacts in their locales. Children,
students and young leaders in the nation must be edu-
cated and trained to face the issues as their lives unfold.

With the help of this report we can decipher some of
the main challenges. We must consider these challenges,
along with their costs and consequences, and identify the
gaps in knowledge, what is needed to fill them, and how
we can act on the issues.

Now we can begin a new strategy, with new ideas
and new models, to address our changing world — so we
can achieve a healthy, sustainable planet for all genera-
tions.

56 / U.S. National Report on Population and the Environment



ENDNOTES

! United Nations (UN) Millennium Ecosystem Assessment. 2005.
http://www.millenniumassessment.org.
2 Vitousek, Peter and Jane Lubchenco, et al. 1997. “Human Domination
of Earth’s Ecosystem.” Science Magazine, Vol 277, July 25.
3 Op Cit, UN Millennium Ecosystem Assessment. 2005; and Vitousek,
Peter. 1997.
4 Lubchenco, Jane. 1999. Cairo Plus Five: Women, Population and
Science in the New Millennium, Speech Text.
5 Loh, Jonathan (Ed.), et al. 2004. WWF Living Planet Report. WWF
International, New Economics Foundation, World Conservation
Monitoring Centre, Switzerland, www.panda.org; and Wackernagel,
Mathis et al. 1997. Ecological Footprints of Nations, http://www.ecouncil.
ac.cr/rio/focus/report/english/footprint; and Redefining Progress,
http://www.redefiningprogress.org/footprint, all accessed 2006.
¢ OECD Environmental Data Compendium. 2002. http://www.
nationmaster.com, accessed 2006.
7 Population Reference Bureau. 2006. Human Population: Fundamentals
of Growth Population Growth and Distribution. www.prb.org; and
“developing countries” definition: http://esa.un.org/unpp/definition.html.
2005.
2 Op Cit, Loh, Jonathan.

Population Reference Bureau, and Haub, Carl. 2003. 2003 World
Population Data Sheet and news release. www.prb.org.
10 Markham, Victoria D., et al. 2003.U.S. State Reports on Population and
the Environment: New Hampshire. Center for Environment and Population
(CEP) with National Wildlife Federation, www.cepnet.org.
I “Ecosystem services”, definition: Ecological Society of America. 2006.
http://www.actionbioscience.org/environment/esa.html.
12 Op Cit, Loh, Jonathan.
13 Ehrlich, Paul and Holdren, John. 1971. IPAT, Stanford University.
4 Op Cit, Vitousek, Peter.
15 Op Cit, Lubchenco, Jane.
16 Op Cit, Population Reference Bureau.
17 Op Cit, Loh, Jonathan.
18 Op Cit, UN Millennium Ecosystem Assessment. 2005.
1 First four bullets in this section: Hobbs, Frank and Nicole Stoops. 2002.
Demographic Trends in the 20" Century. US Census Bureau, accessed
2006. www.census.gov; Carl Haub, Population Reference Bureau;
Roberts, Sam. “Come October, Baby Will Make 300 Million or So.”
New York Times. February 2, 2006.
2 Op Cit, Hobbs, Frank, 2002 and US Census Bureau. 2006.
21 US Census Bureau. 2005. USA. Statistics in Brief: Population by Sex,
Age, and Region, www.census.gov.
22 Beach, Dana. 2002. Coastal Sprawl: The Effects of Urban Design on
Aquatic Ecosystems in the United States. Pew Oceans Commission.
2 Sierra Club. “A Complex Relationship: Population Growth and
Suburban Sprawl.” http://www.sierraclub.org/sprawl/population/factsheet.
asp#2, accessed 2004.

Calculation based on population figures from US Census Bureau
Statistical Abstract (1982 and 2003) and developed land acreage figures
from US Department of Agriculture, Natural Resources Conservation
Service National Resources Inventory: 2002 Annual NRI Highlights.

» Hutson, Susan S., et al. 2000 (updated 2005). Estimated Use of Water in
the US, 2000. US Geological Survey circular #1268.

%6 American Rivers. 2004. America’s Most Endangered Rivers of 2004
Ten Rivers Reaching the Crossroads in the Next 12 Months.

" The Nature Conservancy. 2003. “Sustainable Waters and Sustainable
Rivers” program description. http://www.freshwaters.org/eswm/sustrivs/,
accessed 2005.

28 NationMaster.com, accessed 2006.

» New England Coastal Basins program, US Geological Survey. 2005.
“Mercury in water, sediment, and fish.” http://nh.water.usgs.gov/projects/
nawqa/sw_merc.htm.

30 US Forest Service. 2000. State of Forestry in the United States of
America: An Overview. US Department of Agriculture.

31 US Forest Service. 2004. State of Forestry in the United States of
America: An Overview. US Department of Agriculture. 2000. US
Department of Agriculture. National Report of Sustainable Forests, 2003.
USDA, Forest Service.

32 Society of American Foresters, http://www.safnet.org/aboutforestry/
facts.cfm. Accessed 2006.

33 Cohn, Jeffrey P. and Jeffrey A. Lerner. 2003. Integrating Land Use
Planning and Biodiversity. Defenders of Wildlife.

3 US Fish and Wildlife Service. “Summary of listed species as of
11/01/2005.” http://ecos.fws.gov/tess_public/servlet/gov.doi.tess public.
servlets. TESSBoxscore?format=display&type=archive&sysdate=11/01/20
05, accessed 2005.

3% Biodiversity Project. 2000. Getting on Message: Making the
Biodiversity-Sprawl Connection. Madison, WI.

36 Eldredge, Niles. 2001. “The Sixth Extinction.” New Frontiers:
Evolution and the Future. www.actionbioscience.org/newfrontiers/
eldredge2.html, accessed 2006.

37 Pew Oceans Commission. 2003. America’s Oceans in Crisis.

38 US Environmental Protection Agency, Office of Water. 2005. “National
Listing of Fish Advisories.” Fact Sheet EPA-823-F-05-004.

3 Tbid.

40 Union of Concerned Scientists. “The Arctic National Wildlife Refuge:
Is loss of a pristine wilderness worth the oil that might be gained?” http://
www.ucsusa.org/global_environment/archive/page.cfm?pagelD=780#eco,
accessed 2005.

4 American Farmland Trust. 2002. Farming on the Edge: Sprawling
Development Threatens America’s Best Farmland.

2 Ibid.

4 Markham, Victoria D., (Ed), Harrison, Paul and Fred Pearce. 2000.
AAAS Atlas of Population and Environment. American Association for the
Advancement of Science (AAAS), at www.cepnet.org and www.aaas.org.
4 BP Statistical Review of World Energy. 2005. (U.S. % share of total
global oil consumption).

4 National Commission on Energy Policy. 2004. Ending the Energy
Stalemate: A Bipartisan Strategy to Meet America’s Energy Challenges;
and, CIA World Factbook, 2005. nationmaster.com.

46 US Energy Information Administration. 2005. Annual Energy Outlook,
with Projections to 2025.

47 US Energy Information Administration. 2005. US Emissions of
Greenhouse Gases in the United States 2004.

* World Resources Institute. Earth Trends Database. “CO2 Emissions per
capita, 2001.” http://earthtrends.wri.org/searchable db/index.cfm?theme=3
and US Department of State. 2002. US Climate Action Report. US
Environmental Protection Agency. 2004.

4 National Assessment Synthesis Team. 2000. US National Assessment:
The Potential Consequences of Climate Variability and Change. Summary.
US Global Change Research Program.

30 US Environmental Protection Agency. “Basic Facts: Municipal Solid
Waste.” http://www.epa.gov/epaoswer/non-hw/muncpl/facts.htm.
SUEnvironmental Defense. Environmental Scorecard. “Superfund Report:
Entire United States.” http://www.scorecard.org/env-releases/land/
us.tcl#trends accessed 2006.

52 Op Cit, OECD Environmental Data Compendium, 2006.

33 US Census Bureau. Census Data Table 4: Population, 1790 to 1990.
www.census.gov/population/censusdata/table-4.pdf; and Hobbs, Frank and
Nicole Stoops. 2002. Demographic Trends in the 20™ Century.

% Op Cit, Hobbs, Frank. 2002.

55 Ibid.

5 Ibid.

57 Ibid.; and US Census Bureau, Population Change and Distribution,
1990-2000, issued April 2001.

8 Op Cit, Hobbs, Frank. 2002.

U.S. National Report on Population and the Environment / 57



ENDNOTES

% Ibid.

% US Census Bureau. Population clock, www.census.gov.

1 US Census Bureau. 1951. Statistical Abstract of the United States:1951.
2 US Census Bureau, 2006, www.census.gov.

% Population Reference Bureau. 2005. 2005 World Population Data Sheet,
www.prb.org, and CEP calculation.

® Doubling times are calculated using the formula provided by Population
Reference Bureau. “Human Population: Fundamentals of Growth.
Population Growth and Distribution.” http://www.prb.org/Content/
NavigationMenu/PRB/Educators/Human_Population/Population_Growth/
Population_Growth.htm, accessed 2005.

% Population Reference Bureau. 2006. 2006 World Population Data Sheet,
www.prb.org; and US Census Bureau, http://www.census.gov/ipc/www/
popclockworld.html, accessed 2006.

% QOp Cit, Population Reference Bureau. 2006

57 Ibid.

% US Census Bureau. 2005. Population Estimates. Tables 11 and 12.

% US Census Bureau. 2003. Statistical Abstract of the United States. Table
S, Immigration: 1901 to 2001; and communication with Jeffrey Passel,
Pew Hispanic Center. 2006.

" Population Resource Center, Our Changing Nation. http://www.prcdc.
org/summaries/changingnation/changingnation.html, accessed 2004; and
Passel, Jeffrey and Robert Suro. 2005. “Rise, Peak and Decline: Trends

in US Immigration” 1992-2004. http://pewhispanic.org/reports/report.
php?ReportID=53, accessed 2006; and Op Cit, Jeffrey Passel. 2006.

" US Citizenship and Immigration Services. Triennial Comprehensive
Report on Immigration. Part 1, Population Impacts, Table 1-12,
Immigration and Emigration by Decade, 1901-1990.

2 US Census Bureau. 2005. Statistical Abstract of the United States.
Table 3, Resident Population Projections: 2004 to 2050 and Table 2,
Population: 1960 to 2003.

3 US Census Bureau. 2005. Statistical Abstract of the United States.
Table 3, Resident Population Projections: 2004 to 2050.

7 US Census Bureau. 2006; and Haub, Carl, Population Reference
Bureau. 2006.

> Op Cit, US Census Bureau, and Carl Haub, PRB.

6 US Census Bureau. USA Statistics in Brief: Population by Sex, Age, and
Region, www.census.gov, accessed 2005.

7 Population Resource Center, Our Changing Nation. http://www.prcdc.
org/summaries/changingnation/changingnation.html, accessed 2004.

8 US Census Bureau, Population Division. 2005. Interim State Population
Projections, Table 2: Percent Distribution of Projected Population and
Population Change for Regions and Divisions: 2000 to 2030. http://www.
census.gov/population/www/projections/projectionsagesex.html (Numbers
don’t add up to 100% due to rounding.)

” Perry, Marc J. and Paul J. Mackun. 2001. Population Change and
Distribution, 1990 to 2000. US Census Bureau.

8 Beach, Dana. 2002. Coastal Sprawl: The Effects of Urban Design on
Aquatic Ecosystems in the United States; and America’s Oceans in Crisis.
2006.

81 Ibid.

82 Johnson, Kenneth M. and Calvin L. Beale. 2002. “Nonmetro Recreation
Counties: Their Identification and Rapid Growth.” Rural America 17 (4).
8 Markham, Victoria D., et al. 2003. U.S. State Reports on Population and
the Environment: New Hampshire. Center for Environment and Population
(CEP) with National Wildlife Federation, at www.cepnet.org.

8 US Census Bureau. Census 2000 Summary File 1: Vacant housing
units, vacancy status. Search by region and state. http:/factfinder.census.
gov/servlet/DTGeoSearchByListServlet?ds name=DEC 2000 SF1
Ué&state=dt& ts=106518818243, accessed 2004.

85 Op Cit, Markham, Victoria D., et al. 2003.

58 / U.S. National Report on Population and the Environment

8 National Park Service, Public Use Statistics Office. Statistical Abstract
2003. Table 3: 2003 Recreation Visits/Visitor Days by Region; Table 2:
2003 Recreation Visits by State and Table 4: 2003 Percent of Recreation
Visits by Population Center. http://www?2.nature.nps.gov/stats/abst2003.
pdf, accessed 2004.

8 Op Cit, Perry, Marc J. 2001.

8 US Census Bureau. 2004. Statistical Abstract of the United States. Table
24: Large Metropolitan Statistical Areas—Population: 1990 to 2003.

8 US Census Bureau. 2005. Statistical Abstract of the United States:
2004-2005. Table 24: Large Metropolitan Statistical Areas, Population
1990 to 2003.

% Fulton, William, et al. 2001. Who Sprawls Most? How Growth
Patterns Differ Across the US. Brookings Institution Center on Urban and
Metropolitan Policy.

! Ibid.

2 Op Cit, Perry, Marc J. 2001.

% US Census Bureau. 2005. Statistical Abstract of the United States:
2004-2005. Table 27: Incorporated Places with 100,000 or More
Inhabitants in 2003 — Population, 1980 to 2003, and Land Area, 2000.

9 US Census Bureau. 2003. Statistical Abstract of the United States. Table
24, Population in Coastal Communities: 1970 to 2002.

5 US Census Bureau, Population Profile of the United States: 2000
(Internet Release). “Chapter 2: All Across the USA.” http://www.census.
gov/population/www/pop-profile/profile.html, accessed 2004.

% Ibid.

7 Ibid.

% US Census Bureau. 2006. “Oldest Baby Boomers Turn 60.” Facts

for Features Press Release. January 3, 2006. http://www.census.
gov/Press-Release/wwwi/releases/archives/facts for features special
editions/006105.html

% Gillion, Steven. 2006. Boomer Nation: The Largest and Richest
Generation Ever, and How it Changed America.

19 Population Reference Bureau, Ameristat. 2000. Baby-Boomer Retirees
Changing the US Landscape.

101 Population Reference Bureau, Ameristat. 2003. While US Households
Contract, Homes Expand.

12°US Census Bureau. 1990 Census, Table ST-98-47: Housing Units,
Households, Households by Age of Householder, and Persons per
Household. http://eire.census.gov/popest/archives/household/sthuhh2.txt,
accessed June 10, 2004. 2000 Census, State Housing Unit Estimates: April
1, 2000 to July 1, 2002. http://eire.census.gov/popest/data/household/HU-
EST2002-01.php, accessed 2004.

19 Op Cit,Population Reference Bureau, Ameristat. 2003.

104 US Census Bureau, Manufacturing, Mining, and Construction
Statistics. “Square Feet of Floor Area in New One-Family Houses
Completed.” http://www.census.gov/const/C25Ann/sftotalsqft.pdf,
accessed 2004.

195 US Census Bureau. Manufacturing, Mining, and Construction
Statistics: Characteristics of New Housing. “Lot Sizes of New One-Family
Housing Sold.” http://www.census.gov/const/C25Ann/lotsizesold.pdf,
accessed 2005.

106 DeNavas-Walt, Carmen, et al. 2005. Income, Poverty, and Health
Insurance Coverage in the United States.: 2004.

107 Population Reference Bureau. 2005. 2005 World Population Data
Sheet.

198 US Department of Agriculture Foreign Agricultural Service. Production,
Supply, and Distribution Database. “Search for US and world domestic
consumption of livestock and dairy commodities, 2005.”
http://www.fas.usda.gov/psd/psdselection.asp, accessed 2005.

19 US Census Bureau. “Geographic Comparison Table GCT-PH1-R:
Population, Housing Units, Area, and Density, 2000.” http://factfinder.
census.gov/servlet/GCTTable? bm=y&-geo id=01000US&- box head
nbr=GCT-PHI1-R&-ds_name=DEC_2000_SF1_U&-format=US-9S ,
accessed 2004; thematic map TM-P002. “Persons/sq mile. By region.”



ENDNOTES

143 Nelson, Arthur C. 2004. Toward a New Metropolis: The Opportunity to
Rebuild America.

146 Calculation based on land-use by acreage figures in US Department
of Agriculture, Natural Resources Conservation Service. 2004. National
Resources Inventory: 2002 Annual NRI Highlights.

147°US Department of Agriculture, Natural Resources Conservation
Service. 2004. National Resources Inventory: 2002 Annual NRI
Highlights.

148 Sierra Club. 2004. “A Complex Relationship: Population Growth and
Suburban Sprawl.” http://www.sierraclub.org/sprawl/population/factsheet.
asp#2, accessed 2006.

149 Calculation based on population figures from US Census Bureau
Statistical Abstract (1982 and 2003) and developed land acreage figures
from US Department of Agriculture, Natural Resources Conservation
Service National Resources Inventory: 2002 Annual NRI Highlights.

130 Thorne, Sarah and Dan Sundquist. 2001. New Hampshire's Vanishing
Forests. Concord: Society for the Protection of New Hampshire Forests.
131 Op Cit, Fulton, William, et al. 2001.

152 Calculation based on Op Cit, Fulton, William, et al. 2001.

153 Tbid.

134 Ibid.

153 Op Cit, Nelson, Arthur C. 2004. Toward a New Metropolis: The
Opportunity to Rebuild America.

1**New Hampshire Office of State Planning (NHOSP), Growth
Management Advisory Committee. 2000. Managing Growth in New

119 US Census Bureau, Statistics in Brief. “Population by Sex, Age, and
Region.” http://www.census.gov/statab/www/poppart.html, accessed 2005;
and Marc. J. Perry and Paul J. Mackun. 2001. Population Change and
Distribution, 1990 to 2000. US Census Bureau (USCB).

" Mackun, Paul J. and Shawn R. Wilson. 2000. Population Trends in
Metropolitan Areas and Central Cities: 1990 to 1998. Figure 3. USCB.
112 Meyer, Julie. 2001. Age: 2000. Table 2: Population by Selected Age
Groups for the United States, Regions, and States, and for Puerto Rico:
1990 and 2000. USCB.

13 Perry, Marc J. 2003. State-to-State Migration Flows:1995 to 2000.
USCB.

14 Bennefield, Robert and Robert Bonnette. 2003. Structural and
Occupancy Characteristics of Housing: 2000. Table 4, Structural
Characteristics for the United States, Regions, and States, and for Puerto
Rico: 2000. USCB.

115 US Census Bureau, Manufacturing, Mining, and Construction
Statistics. “Median and Average Square Feet of Floor Area in New One-
Family Houses Completed by Location.” http://www.census.gov/const/
C25Ann/sftotalmedavgsqft.pdf, accessed 2004.

116 Op Cit, DeNavas-Walt, Carmen, et al. 2005.

117 US Census Bureau. Geographic Comparison Table GCT-PHI-R:
Population, Housing Units, Area, and Density, 2000. http://factfinder.
census.gov/servlet/GCTTable? bm=y&-geo id=01000US&- box_ head
nbr=GCT-PH1-R&-ds_name=DEC 2000 SF1 U&-format=US-9S ,
accessed 2004, thematic map TM-P002. “Persons/sq mile. By region”

18 Op Cit, Perry, Marc J. 2001.

119

120
121
122
123

124

Op Cit, Mackun, Paul J. 2000.

Op Cit, Meyer, Julie. 2001.

Op Cit, Bennefield, Robert. 2003.

Op Cit, DeNavas-Walt, Carmen, et al. 2005.

Ibid.

US Census Bureau, Statistics in Brief. “Population by Sex, Age, and

Region.” http://www.census.gov/statab/www/pop.html, accessed 2005.

125

Campbell, Paul. 1997. “Population Projections: States, 1995-2025.”

Current Population Reports, P25-1131.

126
127

128

Op Cit, Perry, Marc J. 2001.
Op Cit, Mackun, Paul J. 2000.
US Census Bureau. Geographic Comparison Table GCT-PH1-R:

Population, Housing Units, Area, and Density, 2000, accessed 2004, and
thematic map TM-P002, “Persons/sq mile. by region.”

129
130

131

Op Cit, Meyer, Julie. 2001.
Op Cit, Perry, Marc J. 2001.
Op Cit, Bennefield, Robert. 2003.

Hampshire: Changes and Challenges; Michigan Society of Planning
Officials (MSPO). 1995. Patterns on the Land: Our Choices — Our
Future. Rochester, MI: Planning & Zoning, Inc.

157 Sierra Club. 2000. Smart Choices or Sprawling Growth: A 50-state
Survey of Development. http://www.sierraclub.org/sprawl/50statesurvey/
SmartChoices.pdf.

138 US Department of Agriculture, Natural Resources Conservation
Service. 2001. 1997 National Resources Inventory: Highlights.

139 Stein, Susan M., et al. 2005. Forests on the Edge: Housing
Development on America’s Private Forests. Portland, OR: US Department
of Agriculture, Forest Service.

10 Op Cit, Nelson, Arthur C. 2004.

11 Woodward, Jeanne and Bonnie Damon. 2001. Housing Characteristics
2000. Table 1. US Census Bureau.

192 Population Reference Bureau, Ameristat. 2003. While US Households
Contract, Homes Expand.

19 National Association of Home Builders. “Characteristics of new single-
family homes (1987-2004).” http://www.nahb.org/generic.aspx?section]D

132 bid. =130&genericContentID=374.
13 Op Cit, DeNavas-Walt, Carmen, et al. 2005. 14 American Farmland Trust. 2002. Farming on the Edge: Sprawling
134 Tbid. Development Threatens America’s Best Farmland.

135

US Census Bureau. “Historical Income Tables—Households.” Table H-

6. Regions—Households (All Races) by Median and Mean Income: 1975
to 2001. http://census.gov/hhes/income/histinc/h06.html, accessed 2004.

136
137
138

139

Op Cit, Perry, Marc J. 2001.

Ibid.

Ibid.

US Census Bureau. Geographic Comparison Table GCT-PH1-R:

Population, Housing Units, Area, and Density, 2000, accessed 2004;
thematic map TM-P002. “Persons/sq mile. by region.”

140
141

Op Cit, Mackun, Paul J. 2000.
US Census Bureau, Press Release, June 2004, www.census.gov/press-

release.

142

Op Cit, Meyer, Julie. 2001.

143 Simmons, Tavia and Grace O’Neill. 2001. Households and Families:
2000. Table 2, Households and Families for the United States, Regions,
and States, and for Puerto Rico: 1990 and 2000. USCB.

14 Op Cit, DeNavas-Walt, Carmen, et al. 2005.

195 US Department of Transportation, Bureau of Transportation Statistics.
Highway Performance Monitoring System database (HPMS Core Data).
http://www.transtats.bts.gov.

1% Federal Highway Administration. 2002. Conditions and Performance
Report. Exhibit 2-1.

17°US Department of Transportation, Bureau of Transportation Statistics.
2004. Transportation Statistics Annual Report. Tables 2-1 and 2-3b.

1% Schrank, David and Tim Lomax. 2005. Urban Mobility Report. College
Station, TX: Texas Transportation Institute.

1% Op Cit, US Department of Transportation, Bureau of Transportation
Statistics. 2004.

170 Ibid.

17 Op Cit, Schrank, David and Tim Lomax. 2005.

172 Op Cit, Fulton, William, et al. 2001.

173 Reschovsky, Clara. 2004. Journey to Work 2000. Table 5. US Census
Bureau.

174 Nelson, Arthur C. 2004. Toward a New Metropolis: The Opportunity to
Rebuild America. Table 1. Brookings Institution.

U.S. National Report on Population and the Environment / 59



ENDNOTES

175 Op Cit, Schrank, David and Tim Lomax. 2005.

176 American Farmland Trust. 2002. Farming on the Edge: Sprawling
Development Threatens America’s Best Farmland.

177 0p Cit, Fulton, William, et al. 2001.

178 Op Cit, Nelson, Arthur C. 2004.

17 Op Cit, Fulton, William, et al. 2001.

180 Inman News (Mortgage Bankers Association). “Builders Pull More
Permits: New Home Construction Activity Holds Strong in Northeast,
South, Midwest.” May 9, 2002.

181 Op Cit, Nelson, Arthur C. 2004.

182 Op Cit, Woodward, Jeanne. 2001.

183 Ibid.

18 Joint Center for Housing Studies of Harvard University. 2004. The State
of the Nation's Housing 2004. Cambridge, MA: Harvard University.

185 Op Cit, Nelson, Arthur C. 2004.

186 Op Cit, Schrank, David and Tim Lomax. 2005.

187 Samuelsohn, Darren. “ALA report highlights nation’s ozone woes.”
Greenwire. May 1, 2003.

188 Population Reference Bureau. “Human Population Growth: Population
Growth and Distribution” http://www.prb.org/Content/NavigationMenu/
PRB/Educators/Human_Population/Population_Growth/Population
Growth.htm, accessed 2005.

1% World Water Council. “Water at a glance.” http://www.
worldwatercouncil.org/index.php?id=5, accessed 2005.

19 World Resources Institute. Earth Trends Database. “Water Resources
and Fisheries.” http://earthtrends.wri.org/pdf library/data_tables/watcoal
2005.pdf, accessed 2005, and Natural Resources Conservation Service.
“Conservation and the Water Cycle.” http://www.wcc.nres.usda.gov/
factpub/aib326.html, accessed 2005.

' Op Cit, Hutson, Susan S., et al, 2000 (updated 2005).

192 Lumia, Deborah S., et al. 2005. “Estimated Use of Water in the US in
2000.” US Geological Survey fact sheet 2005-3051.

19 Op Cit, Hutson, Susan S., et al. 2000 (updated 2005).

19 Pacific Institute. “Per capita water use falls to 1950s levels.” Media
release, March 10, 2004.

195 Krchnak, Karin, et al. 2001. Population, Water, and Wildlife: Finding a
Balance. www.nwf.org. National Wildlife Federation.

19 Ratliff, Marilyn. 2005. Annual Report of the Great Lakes Regional
Water Use Database Repository. Ann Arbor, Michigan: Great Lakes
Commission.

197 Op Cit, Krchnak, Karin, et al. 2001.

1% Plains Information Network, “About the Aquifer.” http://www.hiplain.
org.

19°US Geological Survey. High Plains Regional Groundwater Study.
http://co.water.usgs.gov/nawqa/hpgw/HPGW _home.html, accessed 2005.
200 McGuire. V.L. 2004. Water-Level Changes in the High Plains Aquifer,
Predevelopment to 2002, 1980 to 2002, and 2001 to 2002. Lincoln,
Nebraska: US Geological Survey.

21 Op Cit, Krchnak, Karin, et al. 2001.

202 Tbid.

203 Tbid.

204 American Rivers. 2004. America’s Most Endangered Rivers of 2004
Ten Rivers Reaching the Crossroads in the Next 12 Months.

25 Hamilton, Pixie A., et al. 2001. Water Quality in the Nation's Streams
and Aquifers: Overview of Selected Findings, 1991-2001. US Geological
Survey.

2% Florida Department of Environmental Protection. “The Journey of
Water: Getting to the Source of Springs.” http://www.floridasprings.org/
anatomy/jow/text, accessed 2005.

27 Op Cit, American Rivers. 2004.

28 New England Coastal Basins program, US Geological Survey.
“Mercury in water, sediment, and fish.” http://nh.water.usgs.gov/projects/
nawqa/sw_merc.htm, accessed 2005.

60 / U.S. National Report on Population and the Environment

2°US Environmental Protection Agency, Watershed Information Network.
“Wetland Loss Index.” http://www.epa.gov/iwi/1999sept/iv7_usmap.html,
accessed 2005.

210 pew Oceans Commission. 2003. America’s Living Oceans: Charting a
course for sea change.

21! National Audubon Society http://www.audubon.org/campaign/wetland/
ecosystem.html, 2006.

212 Hetland, Cara. “How to save the duck population.” Minnesota Public
Radio, December 29, 2005.

213 Op Cit, National Audubon Society. 2006.

214 Ibid.

215 Fletcher, Robert. Loss of Wetlands: How are Bird Communities
Affected?, ActionBioscience.org, accessed 2006; and Op Cit, National
Audubon Society. 2006.

216 The Nature Conservancy. 2003. “Sustainable Waters and Sustainable
Rivers” program description. http://www.freshwaters.org/eswm/sustrivs/,
accessed 2005.

217 American Rivers. Dam removal program description. http://www.
americanrivers.org/site/PageServer?pagename=AMR _content 997d,
accessed 2005.

218 Op Cit, New England Coastal Basins program, US Geological Survey.
2005.

2% Driscoll, C.T., et al. 2001. Acid Rain Revisited: advances in scientific
understanding since the passage of the 1970 and 1990 Clean Air Act
Amendments. Hanover, NH: Hubbard Brook Research Foundation.

20 US Environmental Protection Agency. “Combined Sewer Overflows
(CSOs) in New England.” http://www.epa.gov/regionl/eco/cso/index.
html#impacts, accessed 2005.

221 Barlow, Paul M. 2000. “Atlantic Coastal Zone.” Groundwater Resources
for the Future Fact Sheet 085-00. Reston, VA: US Geological Survey.

222 Texas Water Development Board. “Water for Texas.” http://www.twdb.
state.tx.us/publications/reports/state_water plan/2002/FinalWaterPlan2002.
asp, accessed 2004.

22 Op Cit, Florida Department of Environmental Protection. 2005.

224 Ibid.

25 Georgia Water Council. 2005. “Why Georgia Needs a Comprehensive
Water Plan.” http://www.georgiawatercouncil.org/pdf files/why
comprehensive_water_plan.pdf, accessed 2005.

226 The Public Broadcasting System. “Razing Appalachia.” Fact sheet

on mountaintop removal mining. http://www.pbs.org/independentlens/
razingappalachia/mtop.html, accessed 2005.

227 Environmental Defense Fund. 1999. Hog Lagoons: Pitting Pork Waste
against Public Health and Environment. Raleigh, NC.

28 “Missouri River” and “Mississippi River” entries. http://en.wikipedia.
org, accessed 2005.

229 Stein, Jeff, et al. 2001. River of Renewal: A Vision for Reconnecting
Communities to a Living Upper Mississippi River.

20 US Department of Agriculture, Economic Research Service. 2003.
Agricultural Resources and Environmental Indicators: Water Use and
Pricing in Agriculture. Table 2.1.2.

21 Environmental Integrity Project. “Report: lowa fails to enforce Clean
Water Act for livestock operations, risking public health and state waters.”
Press release, May 19, 2004. http://www.environmentalintegrity.org/
pubs/051904_CAFO_news_release_final2.doc, accessed 2005.

%2 National Center for Environmental Health. 1998. 4 survey of the quality
of water drawn from domestic wells in nine Midwest states. Atlanta,
Georgia: Centers for Disease Control and Health.

23 US Department of the Interior. 2003. “Water 2025: Preventing Crises
and Conflicts in the West.” Fact sheet. http://www.doi.gov/water2025/
water2025-Exec.htm, accessed 2005.

2% Schaible, Glenn. 2004. “Irrigation, Water Conservation, and Farm Size
in the Western US.” Amber Waves. US Department of Agriculture.

25 US Department of Agriculture, Economic Research Service. “Briefing
Room: Irrigation and Water Use.” http://www.ers.usda.gov/Briefing/
WaterUse/, accessed 2005.



ENDNOTES

26 Op Cit, Hutson, Susan S., et al. 2000 (updated 2005).

»7Reese, April. “Current Colorado River Basin dry spell could be worst in
500 years.” Land Letter, June 24, 2004.

2% National Geographic Society. “Virtual World: Columbia River.”
http://www.nationalgeographic.com/earthpulse/columbia/index_flash.html,
accessed 2004.

29 Op Cit, Krchnak, Karin, et al. 2001.

% Natural Resources Conservation Service. 2004. “Record Decreases

in Western Snowpack Reported for March 2004.” Portland, OR: US
Department of Agriculture; and “Researchers find earlier snowmelt across
West.” Greenwire, June 28, 2004.

241 H. John Heinz III Center for Science, Economics, and the Environment.
2002. The State of the Nation's Ecosystems: Measuring the Lands, Waters,
and Living Resources of the United States. Cambridge, UK: University of
Cambridge.

22 Smith, Brad W., et al. 2004. Forest Resources of the United States, 2002.
St. Paul, MN: US Forest Service-US Department of Agriculture.

2 Society of American Foresters, http://www.safnet.org/aboutforestry/facts.
cfm. Accessed 2006.

2 Ibid

2% Op Cit, Smith, Brad W., et al. 2004.

246 Tbid.

247 Gobster, Paul H. and Mark G. Rickenbach. 2003. “Private forestland
parcelization and development in Wisconsin’s Northwoods: perceptions of
resource-oriented stakeholders.” Landscape and Urban Planning 69:165—
182.

248 Holmer, Steve, Unified Forest Defense Campaign, The Wilderness
Society, personal communication, 2005.

2 Sierra Club. 2002. Restoring America’s Forests. San Francisco, CA.

20 US Forest Service. 2001. US Forest Facts and Historical Trends. US
Department of Agriculture.

25! Rubuan Fernandez, et al. 2002. Forest Plantations in North America.
Report of the XXI session of the North American Forest Commission.

22 Op Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

23 Op Cit, US Forest Service. 2001.

24 US Forest Service. 2000. State of Forestry in the United States of
America: An Overview. US Department of Agriculture.

25 US Department of Agriculture. 2004. National Report of Sustainable
Forests, 2003. USDA, Forest Service.

26 US Energy Information Administration. 2000. “Forest Products Industry
Analysis Brief.” http://www.eia.doe.gov/emeu/mecs/iab/forest products/
pagel.html, accessed 2005.

27 World Resource Institute. Earth Trends database. “Resource
consumption: paper and paperboard.” http://earthtrends.wri.org, accessed
2005.

28 Natural Resources Defense Council, http://www.nrdc.org/greensquad/
library/paper.html, accessed 2006.

29 Southern Forest Resource Assessment, http://www.srs.fs.usda.gov/
sustain/report/summry/summary.htm, accessed 2006.

260 US Department of Agriculture. 2004. National Report of Sustainable
Forests, 2003. USDA, Forest Service.

261 Op Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

262 Box source: Forest Stewardship Council, http://www.fscus.org/news/
index.php?article=432, accessed 2006.

263 Pierce, Robert S., et al. 1993. Whole-tree Clearcutting in New England.:
Manager s Guide to Impacts on Soils, Streams, and Regeneration. Radnor,
PA: US Department of Agriculture, Forest Service.

26+ National Park Service Visitation Database. “Visitation Report—All
Years.” http://www2.nature.nps.gov/stats/, accessed 2005.

265 Nature Trails and Waters Coalition. “Off-Road Vehicles Pollute.”
http://www.naturaltrails.org/issues/factsheet_pdfs/POLLUTION-703.pdf,
accessed 2005.

266 Nature Trails and Waters Coalition. “Impacts on Soils and Plants.”
http://www.naturaltrails.org/issues/factsheet_pdfs/SOILANDPLANTS-
1103.pdf, accessed 2005.

267 Berman, Dan. “USFS Plan would restrict ORV use to established
areas.” Greenwire. July 2004.

268 Op Cit, Smith, Brad W., et al. 2004. Calculations based on Table 1. St.
Paul, MN: US Forest Service-US Department of Agriculture.

29 Leverett, Robert T. “Old-Growth Forests of the Northeast.” In McGrory
Klyza, Christopher (ed.). 2001. Wilderness Comes Home: Rewilding the
Northeast. Hanover, NH: University Press of New England.

20 Northern Forest Alliance. 2002. The Northern Forest: A Region at Risk.
Montpelier, VT.

2" Wasserman, Miriam. 2000. “Sprawl in New England.” Regional Review
10(1). Federal Reserve Bank of Boston.

272 National Parks and Conservation Association. “Across the Nation.”
Fact sheets on park pollution. http://www.npca.org/across_the nation/
visitor_experience/code_red/fact_sheets, accessed 2004.

3 Conference of New England Governors and Eastern Canadian Premiers.
2003. Assessment of Forest Sensitivity to Nitrogen and Sulfur Deposition
in New England and Eastern Canada. Boston, MA: New England
Conference of Governors’ Conference, Inc.

274 Biodiversity Project. 2000. “Eastern Forests: A Statistical Profile.”
Getting on Message: Eastern Forests and Biodiversity. Madison, WI.

5 Op Cit, Smith, Brad W., et al. 2004.

276 Shoumatoff, Alex. 2004. “The Tennessee Tree Massacre.” OnEarth.
Winter issue. New York, NY: Natural Resources Defense Council.

77 National Parks and Conservation Association. “Across the Nation.”
Fact sheets on park pollution. http://www.npca.org/across_the nation/
visitor_experience/code_red/fact_sheets, accessed 2004.

278 Tbid.

219 US Forest Service. Southern Forest Resource Assessment: Final Report.
Asheville, NC (BOTKVRM). US Department of Agriculture, Southern
Research Station.

20 Ibid.

#1US Forest Service. 2001. US Forest Facts and Historical Trends. US
Department of Agriculture.

22 Op Cit, Smith, Brad W., et al. 2004.

23 US Forest Service, North Central Research Station. “Managing

forests more productively: Program Charter.” http://ncrs.fs.fed.us/
IntegratedPrograms/fp/charter/, accessed 2005.

2% Upper Midwest Regional Earth Science Applications Center (RESAC).
2001. Research and Remote Sensing at Scales that Matter. St. Paul, MN:
University of Minnesota/RESAC.

285 US Forest Service, North Central Research Station. “Great Lakes
Ecological Assessment: Pollutants.” http://www.ncrs.fs.fed.us/gla/pollute/
purpose.htm, accessed 2004.

2% Op Cit, Smith, Brad W., et al. 2004.

27 Ibid.

288 Warren, Debra D. 2001. Production, Prices, Employment, and Trade
in Northwest Forest Industries, All Quarters 2001. Portland, OR: US
Department of Agriculture, Pacific Northwest Research Station.

2 Tbid.

2% Save the Redwoods League. “Coast Redwood” and “Giant Sequoia”
fact sheets. http://www.savetheredwoods.org/education/youthed.shtml,
accessed 2005.

»! Natural Resources Defense Council. “Bush Administration rejects
wilderness protection in Alaska’s Tongass.” http://www.nrdc.org/
bushrecord/2003_02.asp, accessed 2005.

22 World Conservation Union. “Species Extinction: A Natural—and
Unnatural—Process.” http://www.iucn.org/redlist/redbook/brief.pdf,
accessed 2005.

2% NatureServe, Precious Heritage. http://www.natureserve.org/
publications/preciousHeritage.jsp, accessed 2005.

U.S. National Report on Population and the Environment / 61



ENDNOTES

24 Op Cit, World Conservation Union. 2005.

25 Cohn, Jeffrey and Jeffrey A. Lerner. 2003. Integrating Land Use
Planning and Biodiversity. Defenders of Wildlife.

2% US Fish and Wildlife Service. “Summary of listed species as of
11/01/2005.” http://ecos.fws.gov/tess_public/servlet/gov.doi.tess_public.
servlets. TESSBoxscore?format=display&type=archive&sysdate=11/01/200
5, accessed 2005.

27 Calculation based on “Delisted Species Report.” US Fish and Wildlife
Service, Threatened and Endangered Species System. http://ecos.fws.
gov/tess_public/servlet/gov.doi.tess public.servlets.Delisted?listings=0,
accessed 2005.

28 Stein, Bruce A., et al. 2000. Precious Heritage. Oxford: Oxford
University Press, in http://www.natureserve.org/publications/
preciousHeritage.jsp.

2 Noss, Reed F., et.al. 1995. Endangered Ecosystems of the US: A
Preliminary Assessment of Loss and Degradation. US Geological Survey,
National Biological Service.

3% Gaston, Kevin J. and John I. Spicer. 1998. Biodiversity: An Introduction.
London: Blackwell Science Publishing, Ltd.

0 Eldredge, Niles. 2001. “The Sixth Extinction.” New Frontiers: Evolution
and the Future. www.actionbioscience.org/newfrontiers/eldredge?2.

html, accessed 2006.

392 Wordnet, Princeton University, 2006.

39 Wilcove, David, et al. 1998. “Quantifying threats to imperiled species in
the United States.” Bioscience 48 (8).

3% Noss, Reed F. and Allen Y. Cooperider. 1994. Saving Nature's Legacy:
Protecting and Restoring Biodiversity. Island Press.

395 Op Cit, Cohn, Jeffery and Jeffrey A. Lerner. 2003.

39 Biodiversity Project. 2000. Getting on Message: Making the
Biodiversity-Sprawl Connection. Madison, WI: Biodiversity Project, http://
www.biodiversityproject.org/, accessed 2006.

397 Op Cit, Noss, Reed F. and Allen Y. Cooperider.1994.

3% Terborgh, John, et al. 1999. “The Role of Top Carnivores in Regulating
Terrestrial Ecosystems.” In Michael E. Soulé and J. Terborgh (eds.)
Continental Conservation: Scientific Foundations of Regional Reserve
Networks. Island Press.

39 McGraw, James B. and Mary Ann Fureudi. 2005. “Deer browsing and
population viability of a forest understory plant.” Science 307: 920-922;
Don Waller and W.S. Alverson. 1997. “The white-tailed deer: A keystone
herbivore.” Wildlife Society Bulletin 25: 217-226.

310 Master, Lawrence L., et al (Eds).1998. Rivers of Life: Critical
Watersheds for Protecting Freshwater Biodiversity. Arlington, VA:

The Nature Conservancy.

311 Op Cit, Krchnak, Karin, et al. 2001.

312 Pew Oceans Commission. 2003. America’s Living Oceans: Charting a
course for sea change.

313 The Nature Conservancy and NatureServe. 2002. States of the Union:
Ranking America’s Biodiversity. Arlington, VA., http://nature.org/initiatives/
invasivespecies/about/, accessed 2006.

314 US Geological Survey. Nonindigenous Aquatic Species page.

“Zebra Mussel Fact Sheet.” http://nas.er.usgs.gov/queries/FactSheet.
asp?speciesID=5, accessed 2005.

315 Tbid.

316 Department of Land and Natural Resources, State of Hawaii. “Alien
Species.” http://mano.icsd.hawaii.gov/dInr/Alien_Species.html, accessed
2004.

317 US EPA, http://www.epa.gov/bioindicators/aquatic/airpoll.html, accessed
2006.

318 Driscoll, C.T., et al. 2001. “Acid Rain Revisited: advances in scientific
understanding since the passage of the 1970 and 1990 Clean Air Act
Amendments.” Hubbard Brook Research Foundation. Science Links™
Publication.Vol 1, #1.

62 / U.S. National Report on Population and the Environment

319 US Geological Survey. 2001. “Malformed Frogs in Minnesota: an
Update.” http://pubs.usgs.gov/fs/fs-043-01/pdf/fs-043-01.pdf, accessed
2005; and National Wildlife Federation. 1994. Fertility on the Brink: The
Legacy of the Chemical Age.

30World Conservation Union. “Climate change set to become the most
serious threat to species.” News Release, January 8, 2004. http://www.iucn.
org/info_and news/press/prclimate.pdf, accessed October 2005.

32! Parmesan, Camille and Hector Galbraith. 2004. Observed impacts

of climate change in the United States. Pew Center on Global Climate
Change.

322 Ibid.

323 Bloomfield, Janine. 2000. “The potential impacts of global warming on
America’s forests.” Global Warming: Early Warning Signs project (forests
section). http://www.climatehotmap.org, accessed 2005.

324 Lean, Geoffrey. “Climate change and unfamiliar species leave Inuit lost
for words.” The Independent, November 28, 2004.

325 Op Cit, Terborgh, John. 2002.

326 Wildlands Project. Northern Appalachians program description.
http://www.wildlandsproject.org/cms/pagel115.cfm, accessed 2005;
Justina C. Ray. 2000. “Mesocarnivores of Northeastern North America:
Status and Conservation Issues.” Bronx, New York: Wildlife Conservation
Society; and Ray, J. C. 2000.

37 Evers, David. C. 2005. “Mercury Connections: The extent and effects
of mercury pollution in northeastern North America”. Gorham: Maine:
BioDiversity Research Institute.

38 Wilderness Society. “Conservation of Biodiversity in the East: The Role
of Early Successional and Mature Forests.” Science and policy brief, June
2004.

32 New York State Department of Environmental Conservation. “Karner
Blue butterfly fact sheet.” http://www.dec.state.ny.us/website/dfwmr/
wildlife/endspec/kbbufs.html, accessed 2005.

30 NatureServe. 2002. States of the Union: Ranking America’s Biodiversity.
Arlington, VA: NatureServe and the Nature Conservancy.

31 Op Cit, Master, L. L., et al (Eds). 1998.

32 US Environmental Protection Agency. 2001. Threats to Wetlands.
http://www.epa.gov/owow/wetlands/facts/threats.pdf, accessed 2005.

333 Ibid.

334 National Parks and Conservation Association. “Florida Panther.” http://
www.npca.org/wildlife protection/wildlife facts/florida_panther.asp,
accessed 2005.

35 Biodiversity Project. 2000. Getting on Message: Making the
Biodiversity-Sprawl Connection. Madison, W1.

336 Tucker, John and Charles Theiling. 1999. “Freshwater Mussels.” In
Ecological Status and Trends in the Upper Mississippi River System1998.
La Crosse, Wisconsin: US Geological Survey.

37 Wilcove, David S. 2000. The Condor s Shadow: The Loss and Recovery
of Wildlife in America. New York: Anchor Books (Random House, Inc.).
338 Hemphill, Stephanie. “Whose woods these are.” Minnesota Public
Radio, February 7, 2002. http://news.minnesota.publicradio.org/
features/200202/05_hemphils_timber-m/, accessed 2004.

3% National Wildlife Federation and the Natural Resources Defense
Council. 2002. Wetlands at Risk: Imperiled Treasures.

340 National Resources Defense Council. 1998. Endocrine Disruption: An
overview and resource list.

3 NatureServe. 2002. States of the Union: Ranking America’s Biodiversity.
Arlington, VA: NatureServe and the Nature Conservancy.

342 Terris, Jutka.1999. Unwelcome (Human) Neighbors: The Impacts of
Sprawl on Wildlife. Natural Resources Defense Council.

343 Henry, Natalie M. “Leaked FWS report links fish kill to low flows.”
Greenwire, October 23, 2003; and GREENLines, news bulletin of the
Endangered Species Coalition, “Fish kill on Klamath much larger than
previously reported.” August 3, 2004.



ENDNOTES

3 Union of Concerned Scientists. “The Arctic National Wildlife Refuge:
Is loss of a pristine wilderness worth the oil that might be gained?” http://
www.ucsusa.org/global _environment/archive/page.cfm?pagelD=780#eco,
accessed 2005.

3% US Environmental Protection Agency. 2000. “Water Quality Conditions
in the United States.” Fact sheet EPA841-F-00-006.

3% US Environmental Protection Agency (EPA). “Wetlands: Status and
Trends.” http://www.epa.gov/OWOW/wetlands/vital/status.html.

37 0p Cit, US EPA, and Julie Sibbing, National Wildlife Federation,
personal communication. 2006.

3 Revenga, Carmen and Greg Mock. 2000. Freshwater Biodiversity in
Crisis. Earth Trends, WRI, http://earthtrends.wri.org/pdf library/features/
wat_fea biodiversity.pdf, accessed 2006.

3% Op Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

350 Ibid.

31 Op Cit, Master, L.L., et al (Eds). 1998.

352 US National Atlas. “Profile of the People and Land of the United States:

Coastline and Shoreline.” http://nationalatlas.gov/articles/mapping/a_
general.html#six and US Environmental Protection Agency. 2000. “Water
Quality Conditions in the United States.” Fact sheet EPA841-F-00-006.
33 0p Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

3% National Oceanic and Atmospheric Administration. 2004. Population
Trends along the Coastal United States: 1980-2008.

355 Op Cit, Pew Oceans Commission. 2003.

3% Op Cit, National Oceanic and Atmospheric Administration. 2004.

37 Op Cit, Beach, Dana. 2002. And, Pew Oceans Commission. 2003.

338 Op Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

39 Op Cit, Master, L.L., et al (Eds).1998; and American Rivers.

“Dam Removal Today.” http://www.americanrivers.org/site/
PageServer?pagename=AMR_content 997d.

3% Op Cit, Pew Oceans Commission. 2003.

%1 Op Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

32 US Geological Survey. “Investigations of Endocrine Disruption in
Aquatic Systems Associated with the National Water Quality Assessment
(NAWQA) Program.” Fact Sheet FS-081-98 (1998); “Pharmaceuticals,
Hormones, and Other Organic Wastewater Contaminants in US Streams.”
Fact Sheet FS-027-02 (2002).

36 Kolpin, D. W., et al. 2002. Pharmaceuticals, hormones, and other
organic wastewater contaminants in US streams, 1999-2000: A national
reconnaissance. Environ. Sci. Technol. 36, 1202-2111.

3% Goldburg, Rebecca, et al. 2002. Marine Aquaculture in the United
States: Environmental Impacts and Policy Options. Arlington, VA: Pew
Oceans Commission.

365 United Nations Environment Programme. 2005. GEO Yearbook 2004/5.
Overview: North America. Nairobi: UNEP/GEO Section.

3% Op Cit, Pew Oceans Commission. 2003.

367 Tbid.

38 Evers, David C. 2005. Mercury Connections: The extent and effects
of mercury pollution in the northeastern United States. Gorham, Maine:
Biodiversity Research Institute.

3 US Environmental Protection Agency, Office of Water. 2005. “National
Listing of Fish Advisories.” Fact Sheet EPA-823-F-05-004.

370 Tbid.

31 Op Cit, Pew Oceans Commission. 2003.

372 Ibid.

373 Dayton, Peter K. et al. 2002. Ecological Effects of Fishing in Marine
Ecosystems of the United States. Arlington, VA: Pew Oceans Commission.
3% Op Cit, H. John Heinz III Center for Science, Economics, and the
Environment. 2002.

375 National Marine Fisheries Service. 2005. Fisheries of the United
States—2004.

376 World Resources Institute. Earth Trends Database. “Nutrition: annual
food supply per capita from fish & fishery products.” Accessed 2005.

377 F. Coleman, et al. 2004. “The Impact of United States Recreational
Fisheries on Marine Fish Populations.” Science Express 305 (5692).

378 Box source: Goldburg, Rebecca, et.al. 2002.

37 Biodiversity Research Institute. 2005. Mercury Connections: The extent
and effect of mercury across northeastern North America. Gorham, ME.
30 Conservation Law Foundation and Natural Resources Defense Council.
2004. Deep Sea Rescue: Is time running out for Georges Bank Cod?

31 Driscoll, C.T. et al. 2003. Nitrogen Pollution: From the Sources to the
Sea. Hanover, NH: Hubbard Brook Research Foundation.

382 Trout Unlimited. “Atlantic Salmon Campaign.” http://www.tu.org/site/
pp.asp?c=7dJEKTNuFmG&b=277886. Florida Museum of Natural History.
“Maine Salmon Farms Closed to Benefit Wild Salmon.” http://www.flmnh.
ufl.edu/fish/innews/wildsalmon2003.htm.

33 Op Cit, Master, L.L. et al (Eds). 1998.

34 Op Cit, Pew Oceans Commission. 2003.

3% United Nations Environment Programme. 2005. GEO Yearbook 2004/5.
“Overview: North America”. Nairobi: UNEP/GEO Section.

36 National Assessment Synthesis Team. 2000. US National Assessment:
The Potential Consequences of Climate Variability and Change. Coastal
areas and marine resources. US Global Change Research Program.

¥7 Op Cit, Goldburg, Rebecca, et al. 2002.

3 US Fish and Wildlife Service, Region 3. “America’s Mussels: Silent
Sentinels.” http://midwest.fws.gov/endangered/clams/mussels.html.

39 Calculations based on US Environmental Protection Agency, Office of
Water. 2004. “National Listing of Fish Advisories.” Fact Sheet EPA-823-
F-04-016.

30 Frey, Merritt, et al. 2000. Spills and Kills: Manure Pollution and
America’s Livestock Feedlots. Clean Water Action, Natural Resources
Defense Council, and Izaak Walton League of America.

¥1 Missouri Department of Conservation. “Habitat Conditions: Channel
Alterations.” http://www.conservation.state.mo.us/fish/watershed/platte/
habitat/320hctxt.htm.

32 National Oceanic and Atmospheric Administration. 2004. Population
Trends along the Coastal United States: 1980—2008.

33 US Fish and Wildlife Service, region 6. “Why some native fish in the
upper Colorado River basin are endangered.” http://mountain-prairie.fws.
gov/coloradoriver/Crwhyovu.htm.

34 Trout Unlimited. Alaska Salmonid Biodiversity Program. “Some
salmon facts.” http://www.tu.org/pdf/newsstand/library/salmonfacts.pdf.
35 Ibid.

36 US Department of Agriculture, Economic Research Service. “State
Fact Sheets: United States.” http://www.ers.usda.gov/StateFacts/US.HTM,
accessed 2005.

7 Ibid.

% World Resources Institute. Earth Trends database. “Land: arable and
permanent cropland” and “Land: total area.” http://earthtrends.wri.org/
searchable_db/index.cfm?theme=8, accessed 2005.

39 United Soybean Board, “Soy statistics: Introduction,” www.
unitedsoybean.org/soystats2001/page _02.htm; US Grains Council, “Corn
Commodities,” www.grains.org/grains/corn.html; US Department of
Agriculture, Foreign Agricultural Service, “Grains: World Markets and
Trade” and “Meat: World Markets and Trade,” http://www.fas.usda.gov/
currwmt.asp. All accessed 2005.

400 US Department of Agriculture, Economic Research Service. “US
Agricultural Trade Update,” “Briefing Room: Hogs,” and “Briefing Room:
Poultry and Eggs.” www.ers.usda.gov, accessed 2005.

401 American Farmland Trust. 2003. America s Agricultural Land is at Risk.
402 “Urbanization Affects a Large Share of Farmland.” Rural Conditions
and Trends 10: 2 (57-63).

U.S. National Report on Population and the Environment / 63



ENDNOTES

403 American Farmland Trust. 2002. Farming on the Edge: Sprawling
Development Threatens America’s Best Farmland.

404 Tbid.

405 US Department of Agriculture. 2004. Natural Resources Inventory
2002: Land Use.

4% Op Cit, American Farmland Trust. 2002.

407 US Department of Agriculture. 2003. Agriculture Fact Book. “Chapter
2: Profiling Food Consumption in America”.

408 ‘World Resources Institute. Earth Trends Database. “Food and
Agriculture Overview” data trend table. http://earthtrends.wri.org/pdf
library/data_tables/agrl 2005.pdf, accessed 2005.

409 Op Cit, US Department of Agriculture. 2003.

410 Tbid.

411 World Resources Institute. Earth Trends Database. “Meat Consumption
Per Capita.” http://earthtrends.wri.org/searchable db/index.cfm?theme=8,
accessed 2005.

412 US Department of Agriculture, Economic Research Service. “United
States Fact Sheet.” http://www.ers.usda.gov/StateFacts/US.HTM, accessed
2005.

413 US Department of Agriculture, Economic Research Service. “Briefing
Room: Farm Structure.” http://www.ers.usda.gov/briefing/farmstructure/,
accessed 2005.

414 Tbid.

415 McCauley, Marika A. 2002. “A Monopoly in Agriculture.” www.
oxfamamerica.org/advocacy/art2563.html, accessed 2005.

416 Natural Resources Defense Council. 2001. “Facts about pollution from
livestock farms.” http://www.nrdc.org/water/pollution/ffarms.asp, accessed
2005.

47 The Fertilizer Institute. “US Fertilizer Use” and “World Fertilizer Use.”
www.tfi.org/statistics/usfertuse2.asp, accessed 2005.

418 US Department of Agriculture, Economic Research Service.
“Agricultural chemicals and production technology: questions and
answers.” http://www.ers.usda.gov/Briefing/AgChemicals/Questions/
nmgqa3.htm, accessed 2005.

419 Sierra Club. “Clean Water and Factory Farms.” http://www.sierraclub.
org/factoryfarms, accessed 2005.

40 National Research Council, Committee on Air Emissions from Animal
Feeding Operations and Committee on Animal Nutrition. 2003. Air
Emissions from Animal Feeding Operations: Current Knowledge, Future
Needs. National Academies of Science Press.

41 Common Sense Environmental Fund. “Sustainable Agriculture.” http://
www.csshome.com/sustainableagriculture.htm, accessed 2005.

422 US Department of Agriculture, Economic Research Service. “Irrigation
and water use: overview.” http://www.ers.usda.gov/Briefing/WaterUse/
overview.htm#this%?20research, accessed 2005.

43 Lumia, Deborah S., et al. 2005. “Estimated Use of Water in the United
States in 2000.” US Geological Survey fact sheet 2005-3051.

44 Op Cit, US Department of Agriculture, Economic Research Service.
2005.

425 US Department of Agriculture, Economic Research Service. “United
States Fact Sheet.” http://www.ers.usda.gov/StateFacts/US.HTM, accessed
2005.

46 Selgeken, Roger. “US could feed 800 million people with grain

that livestock eat, Cornell ecologist advises animal scientists.” Cornell
University Science News. August 7, 1997.

47 McCracken, Robert, personal communication, American Farmland
Trust. 2006.

428 US Department of Agriculture, Economic Research Service. “Data:
Organic Production, 1992-2003.” http://www.ers.usda.gov/Data/Organic/
index.htm, accessed 2005.

429 US Department of Agriculture, Economic Research Service. “Data:
Organic Production, 1992-2003.” Table 3 for 1997 and 2003.

64 / U.S. National Report on Population and the Environment

40 US Department of Agriculture, Economic Research Service. “Data:
Organic Production, 1992-2003.” Table 22 for 2000 and Table 23 for
2003.

41 US Department of Agriculture, Agricultural Marketing Service.
“Farmers Market Growth.” http://www.ams.usda.gov/farmersmarkets/
FarmersMarketGrowth.htm, accessed 2005.

42 Box source: American Farmland Trust. http://www.farmland.org/
california/index.htm, accessed 2006.

43 Northeast Sustainable Agriculture Working Group. 2004. Northeast
Farms to Food: Understanding Our Region's Food System (update).
Belchertown, MA: NESAWG.

4% Op Cit, American Farmland Trust. 2002.

45 Natural Resources Defense Council, 1998. America’s Animal
Factories: How States Fail to Prevent Pollution from Livestock Waste.
“Chapter 21: Pennsylvania”.

46 Tbid.

47 US Grains Council, “Corn Commodities,” www.grains.org/grains/corn.
html, accessed 2005.

4% US Department of Agriculture, Economic Research Service. “Briefing
Room: Soybeans” and “Briefing Room: Hogs.” http://www.ers.usda.gov/
briefing/, accessed 2005.

49 Op Cit, American Farmland Trust. 2002.

40 American Farmland Trust. “Introduction to the Central Great Lakes
Regional Office”. http://www.farmland.org/cgl/index.htm, accessed 2005.
41 US Department of Agriculture, National Agricultural Statistics Service.
2004. Farm Numbers and Land in Farms: Final Estimates, 1998-2002.
USDA.

42 Midwest Environmental Advocates. “Factory Farm Campaign.” www.
midwestadvocates.org, accessed 2004.

43 Sierra Club. “That Stinks! Clean Water Factoids.” http://www.
sierraclub.org/cleanwater/that_stinks, accessed 2005.

44 US Department of Agriculture, National Agricultural Statistics Service.
2004. Farm Numbers and Land in Farms: Final Estimates, 1998-2002.
45 Op Cit, US Department of Agriculture, Economic Research Service.
2005.

46 Op Cit, American Farmland Trust. 2002.

4“7 Tbid.

48 Thurman, E. Michael, et al. 1998. “Occurrence of Cotton Pesticides
in Surface Water of the Mississippi Embayment.” Fact sheet FS-022-98.
Lawrence, KS: US Geological Survey.

49 US Environmental Protection Agency. “Organophosphate Pesticide
Tolerance Reassessment and Reregistration.” Appendix 5: Aquatic

and Terrestrial Incidents with Methyl Parathion. http:/www.epa.gov/
pesticides/op/methyl parathion/mp 12 5.pdf, accessed 2005.

40" Chesapeake Bay Foundation. “Water Pollution in the Chesapeake
Bay.” http://www.cbf.org/site/PageServer?pagename=resources_facts_
water_pollution, accessed 2005.

41 USDA, Economic Research Service. 2006.

42 Op Cit, Hutson, Susan S., et al. 2000.

43 Ibid.

44 American Farmland Trust. 2002. Strategic Ranchland in the Rocky
Mountain West: Mapping the Threats to Prime Ranchland in Seven
Western States.

435 American Farmland Trust. 2002. Farming on the Edge: Sprawling
Development Threatens America’s Best Farmland.

46 Kerr, Andy and Mark Salvo. “One Solution: Federal Grazing Permit
Buyouts.” Native Forest Network. http://www.nativeforest.org/campaigns/
public_lands/pplg 5 30 02.htm, accessed 2005.

47 Natural Resources Defense Council, 1998. America’s Animal
Factories: How States Fail to Prevent Pollution from Livestock Waste.
“Chapter 15: Montana”.

48 Natural Resources Defense Council, 1998. America’s Animal
Factories: How States Fail to Prevent Pollution from Livestock Waste.
“Chapter 22: South Dakota.”



ENDNOTES

49 Markham, Victoria D., (Ed), Harrison, Paul and Fred Pearce. 2000.
AAAS Atlas of Population and Environment. American Association for the
Advancement of Science (AAAS), www.cepnet.org and www.aaas.org.

40 World Resource Institute. Earth Trends database. “Energy 2005” data
table. http://earthtrends.wri.org/pdf library/data_tables/enel 2005.pdf,
accessed 2005.

1 Tbid.

42 Tbid.

43 US Energy Information Administration. Monthly Energy Review,
October 2005. Table 1, Energy Overview. http://www.eia.doe.gov/emeu/
mer/pdf/pages/secl.pdf, accessed 2005.

464 US Energy Information Administration. “Country Analysis Brief:
United States.” January 2005. http://www.eia.doe.gov/emeu/cabs/usa.html,
accessed 2005.

465 Tbid.

46 World Resource Institute. Earth Trends database. “Energy Consumption
by Sector 2005” data table. http://earthtrends.wri.org/pdf library/data_
tables/ene3 2005.pdf, accessed 2005.

47 US Energy Information Administration. 2005. Annual Energy Outlook,
with Projections to 2025.

468 Tbid.

49 US Energy Information Administration. 2004. Emissions of Greenhouse
Gases in the United States. 2003.

470 National Commission on Energy Policy. 2004. Ending the Energy
Stalemate: A Bipartisan Strategy to Meet Americas Energy Challenges.

471 Tbid.

472 US Energy Information Administration. “Country Analysis Brief:
United States.” January 2005. http://www.eia.doe.gov/emeu/cabs/usa.html,
accessed 2005.

473 United States Environmental Protection Agency. “What is Acid Rain
and What Causes it?” http://www.epa.gov/airmarkets/acidrain/#what,
accessed 2005.

474 US Environmental Protection Agency. “Mercury: Frequently Asked
Questions.” http://www.epa.gov/mercury/faq.htm, accessed 2005.

475 Cable News Network. “EPA: 100 million breathing harmful air.” June
30, 2004.

46 Op Cit, US Energy Information Administration. 2005; and http://www.
eia.doe.gov/cneaf/coal/page/acr/tablel.html accessed 2005.

477 Bureau of Land Management. 2000. Draft RMPA/EIS for Federal Fluid
Minerals Leasing and Development in Sierra and Otero Counties. Las
Cruces, New Mexico.

478 Rauber, Paul. “30-Hour Valley.” Sierra Magazine. March/April 2005.
4% Environmental Working Group. 2005. Who Owns the West? Oil and Gas
Leases.

40 Tbid.

1 Tbid.

42 Smith, Sean, et al. 2002. Drilling to Disaster. San Francisco, CA:
Bluewater Network.

43 Munn, Larry. “CBM Water and Soils.” Reflections. University of
Wyoming College of Agriculture. 2002; and Op Cit, Smith, Sean, et al.
2002.

484 Nesmith, Jeff and Ralph K.M. Haurwitz. “Spills and explosions reveal
lax regulation of powerful industry.” Austin-American Statesman. July 22,
2001.

485 US Coast Guard. 2003. Pollution Incidents in and around US Waters. A
Spill/Release Compendium, 1969-2001.

46 US Energy Information Administration. “Country Analysis Brief:
United States.” January 2005. http://www.eia.doe.gov/emeu/cabs/usa.html,
accessed 2005.

47 Environmental Working Group. 2005. Nuclear waste transport routes.
http://www.ewg.org/reports/nuclearwaste/find_address.php.

48 Op Cit, US Energy Information Administration. 2005.

49 Union of Concerned Scientists. 2003. Plugging in Renewable Energy:
Grading the States.

40 US Energy Information Administration. 2004. Renewable Energy
Trends 2003. Figure H1: The Role of Renewable Energy Consumption in
the Nation’s Energy Supply, 2002.

1 Sierra Club, www.sierraclub.org, accessed 2006.

42 US Energy Information Administration. 2006.

43 US Census Bureau. 2004. Statistical Abstract of the United States. Data
calculated from “State rankings: energy consumption per person, 2001.”
44 US Energy Information Administration. “Energy Facts: Coal, a Fossil
Fuel.” http://www.eia.doe.gov/kids/energyfacts/sources/non-renewable/
coal.html, accessed 2005.

45 New Rules Project. “Democratic Energy: Renewable Portfolio
Standards — New York.” www.newrules.org/electricity/rpsny.org, accessed
2005.

4% Solarbuzz, Inc. Solar Energy News Center. “New Jersey Approves
Increase to Renewable Energy Standards.” September 15, 2005. www.
solarbuzz.com/news/newsNAGO272.htm, accessed 2005.

47 Markham, Victoria D., et al. 2003. U.S. State Reports on Population
and the Environment: New Hampshire. Center for Environment and
Population (CEP) with National Wildlife Federation, www.cepnet.org,
accessed 2006.

48 US Energy Information Administration. 200! Residential Energy
Consumption Survey: Household Energy Consumption and Expenditure
Tables. Table CE1-9c: Total Energy Consumption in US Households by
Northeast Census Region, 2001.

49 US Census Bureau. 2001. Statistical Abstract of the United States. Data
calculated from “State rankings: energy consumption per person, 2001.”
5% Op Cit, US Energy Information Administration. 2005.

01 US Coast Guard. 2003. Pollution Incidents in and around US Waters.
A Spill/Release Compendium, 1969-2001.

502 Op Cit, US Energy Information Administration. 2005.

393 US Energy Information Administration, http://tonto.eia.doe.gov/oog/
special/eial _katrina_090905.html, accessed 2006.

504 US Census Bureau. 2004. Statistical Abstract of the United States. Data
calculated from “State rankings: energy consumption per person, 2001.”
395 Historical Foundation of Canada. 2005. The Canadian Encyclopedia.
“Acid Rain.”

3% Clear the Air. “Ohio’s Dirty Power Plants.” Fact sheet. http://www.
cleartheair.org/regional/factsheets/factsheetOHfinal.pdf, accessed March
2005.

37 Environmental Law and Policy Center. 2001. Repowering the Midwest:
The Clean Energy Development Plan for the Heartland. Chicago.

% Op Cit, US Energy Information Administration. 2005.

39 Op Cit, US Census Bureau. 2004. Data calculated from “State rankings:
energy consumption per person, 2001.”

519 Energy Information Administration. “Energy Facts: Coal, a Fossil
Fuel.” http://www.eia.doe.gov/kids/energyfacts/sources/non-renewable/
coal.html, accessed 2005.

11 Op Cit, US Energy Information Administration. 2005.

12 Trustees for Alaska. “Oil in America’s Arctic: Impacts of Oil
Development on Alaska’s North Slope.” http://www.trustees.org/feepills.
htm, accessed 2005.

313 US Coast Guard. 2003. Pollution Incidents in and around US Waters.
A Spill/Release Compendium, 1969-2001.

514 Natural Resources Defense Council. 2004. “The Bush Energy Plan
and America’s Public Lands.” http://www.nrdc.org/land/use/qwest.asp,
accessed 2005.

515 Watson, R.T. and the Core Writing Team (Eds.) Climate Change 2001.
United Nations Intergovernmental Panel on Climate Change (IPCC),
Geneva, Switzerland, 2001.

516 World Meteorological Organization. 2004; and, Gray, Kevin. 2004.
“2004 Among the Hottest Years on Record.” Associated Press, December
16, 2004.

517 National Assessment Synthesis Team. 2000. US National Assessment:
The Potential Consequences of Climate Variability and Change. Summary.
US Global Change Research Program.

U.S. National Report on Population and the Environment / 65



ENDNOTES

18 Op Cit, Watson, R.T. and the Core Writing Team (Eds.) IPCC. 2001.
319 Op Cit, National Assessment Synthesis Team. 2000

320 Earth Policy Institute. “Eco-Economy Indicators: Carbon Emissions
Reach Record High.” http://www.earth-policy.org/Indicators/C0O2/2004.
htm.

521 World Resources Institute. Earth Trends Database. “CO2 Emissions
per capita, 2001.” http://earthtrends.wri.org/searchable db/index.
cfm?theme=3.

22 US Environmental Protection Agency. 2005. Inventory of Greenhouse
Gas Emissions and Sinks.

323 US Department of State. 2002. US Climate Action Report.

US Environmental Protection Agency 2004.

524 bid.

525 Tbid.

526 Ibid.

27 National Assessment Synthesis Team. 2000. US National Assessment:
The Potential Consequences of Climate Variability and Change. Summary.
US Global Change Research Program.

R LT

2 Tbid.

530 Ibid.

331 Clean Air-Cool Planet and Cameron P. Wake, Climate Change Research
Center, University of New Hampshire. 2005. Indicators of Climate Change
in the Northeast. www.cleanair-coolplanet.org.

332 US Environmental Protection Agency. Fact sheets on impacts of
climate change in Arizona, Nevada, and Utah. http://yosemite.epa.gov/oar/
globalwarming.nsf/content/GeographicPortalUnitedStatesStates.html?Ope
nDocument&Flash=yes.

33 Op Cit, National Assessment Synthesis Team. 2000.

33 Union of Concerned Scientists. 2003. “Climate impacts. Early warning
signs: spreading disease.” http://www.ucsusa.org/global_environment/
global warming/page.cfm?pagelD=508.

335 Blommfield, Janine. “The potential impacts of global warming on
America’s forests.” Global Warming: Early Warning Signs project. http:/
www.climatehotmap.org/impacts/forests/html, accessed 2006.

336 McNulty, Steven G. and John D. Aber. 2001. “US National Climate
Change Assessment on Forest Ecosystems: An Introduction.” Bioscience
51 (9).

337 US Environmental Protection Agency. Fact sheets on the impacts of
climate change in Arizona, California, Utah, Louisiana, South Carolina,
and Texas. http://yosemite.epa.gov/oar/globalwarming.nsf/content/
GeographicPortalUnitedStatesStates.html?OpenDocument&Flash=yes,
accessed 2004.

38 Op Cit, Blommfield, Janine.

3% Clean Air-Cool Planet, http://www.cleanair-coolplanet.org, accessed
2006.

%0 US Environmental Protection Agency, National Park Service, and

US Fish and Wildlife Service. Climate Change, Wildlife, and Wildlands
series. “Western Mountains and Plains.” http://yosemite.epa.gov/oar/
globalwarming.nsf/content/Resource Center Publications Outreach
Material ORWKit.html#studies.

3 The Wildlife Society. 2004. Global Climate Change and Wildlife in
North America. Bethesda, MD.

32 Parmesan, Camille and Hector Galbraith. 2004. Observed Impacts of
Global Climate Change. Pew Center on Global Climate Change.

3 US Environmental Protection Agency. “Global Warming Impacts:
Coastal Zones.” http://yosemite.epa.gov/oar/globalwarming.nsf/content/
ImpactsCoastalZones.html.

34 H. John Heinz IIT Center for Science, Economics, and the Environment.
2000. Evaluation of Erosion Hazards: Summary.

3% Federal Emergency Management Agency. 1991. “Projected Impact of
Relative Sea Level Rise on the National Flood Insurance Program.”

o

66 / U.S. National Report on Population and the Environment

3% Union of Concerned Scientists. 2003. “Confronting Climate Change
in the Gulf Coast Region.” Executive Summary. http://www.ucsusa.org/
global_environment/global_warming/page.cfm?pagelD=973.

3% US Environmental Protection Agency. “Global Warming Impacts:
Coastal Zones.” http://yosemite.epa.gov/oar/globalwarming.nsf/content/
ImpactsCoastalZones.html.

3% National Science Foundation. “Number of Category 4 and 5
Hurricanes has Doubled over the Past 35 years.” Press release on 2005
study by Georgia Institute of Technology and National Center for
Atmospheric Research. September 15, 2002.

3% Union of Concerned Scientists. “Hurricanes and Climate Change.”
Fact sheet. http://www.ucsusa.org/global warming/science/hurricanes-
and-climate-change.html.

%0 Moreira, Naila. “The Wind and the Fury: Has climate change made
hurricanes fiercer, or are such claims hot air?” Science News Online.
Vol. 168, No. 12. September 17, 2005.

31 Box source: Alaska Regional Assessment Group. 1999. The potential
consequences of climate variability and change: Alaska. Center for Global
Change and Arctic System Research, University of Alaska, Fairbanks,
AK; and ACIA, Impacts of a Warming Arctic: Arctic Climate Impact
Assessment. Cambridge University Press. 2004; and US EPA IPCC Special
Report on Regional Impacts of Climate Change. 2000.

52 US Geological Survey. “Rivers Indicate Earlier Spring in New
England.” News release. July 23, 2003, and Clean Air-Cool Planet, www.
cleanair-coolplanet.org, accessed 2006.

553 US Environmental Protection Agency. Fact sheets on climate

change and its impacts in Maine, New York, New Jersey, and
Pennsylvania. http://yosemite.epa.gov/oar/globalwarming.nsf/content/
GeographicPortalUnitedStatesStates.html?OpenDocument&Flash=yes.
3% US Environmental Protection Agency. Fact sheet on impacts of climate
change in New York and Pennsylvania. http://yosemite.epa.gov/oar/
globalwarming.nsf/content/GeographicPortalUnitedStatesStates.html?
OpenDocument&Flash=yes.

5 Op Cit, National Assessment Synthesis Team. 2000.

%6 Tbid.

7 Tbid.

38 US Environmental Protection Agency, National Park

Service, and US Fish and Wildlife Service. Climate Change,

Wildlife, and Wildlands series. “Chesapeake Bay and Assateague
Island.” http://yosemite.epa.gov/oar/globalwarming.nsf/content/
ResourceCenterPublicationsOutreachMaterial ORWKit.html#studies.

3% US Environmental Protection Agency, National Park

Service, and US Fish and Wildlife Service. Climate Change,

Wildlife, and Wildlands series. “Everglades and South Florida.”
http://yosemite.epa.gov/oar/globalwarming.nsf/content/
ResourceCenterPublicationsOutreachMaterial ORWKit.html#studies.

3% National Wildlife Federation. 2004. Climate change and wildlife in
the Great Lakes.

%1 National Assessment Synthesis Team. 2000. US National Assessment:
The Potential Consequences of Climate Variability and Change. The
Midwest. US Global Change Research Program.

362 US Environmental Protection Agency. Fact sheets on

impacts of climate change in lowa, Michigan, Minnesota, and

Ohio. http://yosemite.epa.gov/oar/globalwarming.nsf/content/
GeographicPortalUnitedStatesStates.html?OpenDocument&Flash=yes.
6 US Environmental Protection Agency, National Park Service,

and US Fish and Wildlife Service. Climate Change, Wildlife,

and Wildlands series. “Great Lakes and Upper Midwest.”
http://yosemite.epa.gov/oar/globalwarming.nsf/content/
ResourceCenterPublicationsOutreachMaterial ORWKit.html#studies.

% Op Cit, National Assessment Synthesis Team. 2000.

36 Revkin, Andrew C. “US Report, in Shift, Turns Focus to Greenhouse
Gases.” New York Times. August 26, 2004.

3% Op Cit, National Assessment Synthesis Team. 2000.



ENDNOTES

%7 Serreze, Mark. 2004. National Snow and Ice Data Center, Boulder, CO.
6% Tbid.

59 Ibid.

7 Op Cit, Parmesan, Camille and Hector Galbraith. 2004.

371 US Environmental Protection Agency. 2005. Municipal Solid Waste
Generation, Recycling, and Disposal in the United States: Facts and
Figures for 2003. USEPA.

572 Nationmaster.com, accessed 2006.

37 Kaufman, Scott M., et al. 2004. “The State of Garbage in America.”
BioCycle 45 (1): 31-41. (Excludes AL, AK, MT, data not reported).

37 Sierra Club. “Nuclear waste: radioactive waste.” http://www.sierraclub.
org/nuclearwaste/nucw.asp.

> Environmental Defense. Environmental Scorecard. “Animal Waste
Report: Entire United States.” http://www.scorecard.org/env-releases/aw/
us.tcl.

376 Op Cit, Kaufman, Scott M., et al. 2004.

77 US Environmental Protection Agency. “Basic Facts: Municipal Solid
Waste.” http://www.epa.gov/epaoswer/non-hw/muncpl/facts.htm.

3% OECD. Environmental Data Compendium. 2002. Table 5.2A; and
Olar Zerbock. 2003. Urban Solid Waste Management: Waste Reduction

in Developing Nations. Houghton, Michigan: Michigan Technological
University.

7 US Environmental Protection Agency. “Municipal Solid Waste, Basic
Facts.” www.epa.gov/epaoswer/non-hw/muncpl/facts.htm.

38 US Environmental Protection Agency. 2005. National Biennial RCRA
Hazardous Waste Report (Based on 2003 Data). Exhibit 1.1.

$1US Environmental Protection Agency. “Terms of the Environment:
Hazardous Waste.” http://www.epa.gov/OCEPAterms/hterms.html.

82 Health Care without Harm. “Medical Waste: The Issue.” http:/www.
noharm.org/medicalwaste/issue.

3% Environmental Defense. Environmental Scorecard. “Superfund
Report: Entire United States.” http://www.scorecard.org/env-releases/land/
us.tcl#trends..

% Nuclear Energy Institute. “Up Front: Nuclear Waste.” http://www.nei.
org/index.asp?catnum=3&catid=23.

385 US Environmental Protection Agency. 2005. Municipal Solid Waste
Generation, Recycling, and Disposal in the United States: Facts and
Figures for 2003.

% US Environmental Protection Agency. 2005. National Biennial RCRA
Hazardous Waste Report (Based on 2003 Data). Exhibit 2.6.

87 McCarthy, James E. 2004. Interstate Shipment of Municipal Solid
Waste: 2004 Update. Table 1 and 2. Library of Congress, Congressional
Research Service.

8 US Environmental Protection Agency. “International Waste Activities:
Chapter V, Basel Convention.” http://www.epa.gov/epaoswer/osw/internat/
basel3.htm.

% US Environmental Protection Agency. “Basic Facts: Municipal Solid
Waste.” http://www.epa.gov/epaoswer/non-hw/muncpl/facts.htm.

3% Brown, Lester K. “New York: Garbage Capital of the World.” Earth
Policy Institute Update, April 17,2002.

1 US Energy Information Administration. 2004. Emissions of Greenhouse
Gases in the United States 2003. “Chapter 3: Methane Emissions.”

32 US Energy Information Administration. 2005. Emissions of Greenhouse
Gases in the United States 2003. “Chapter 3: Methane Emissions.”

% Environmental Literacy Council. “Landfills.” http://www.enviroliteracy.
org/article.php/63.html

3% Environmental Literacy Council. “Incineration.” http://www.
enviroliteracy.org/article.php/60.html..

3% Op Cit, Kaufman, Scott M., et al. 2004.

3 US Environmental Protection Agency, Technology Transfer Network.
“Mercury White Paper.” http://www.epa.gov/ttnatw0 1/combust/utiltox/
hgwt1212 html.

7 US Environmental Protection Agency. “Basic Facts: Municipal Solid
Waste.” http://www.epa.gov/epaoswer/non-hw/muncpl/facts.htm.

8 Op Cit, Kaufman, Scott M., et al. 2004.

3% US Environmental Protection Agency. “Frequently Asked Questions
About Recycling and Waste Management.” http://www.epa.gov/epaoswer/
non-hw/muncpl/faq.htm#8.

%0 UJS Environmental Protection Agency. “Municipal solid waste: basic
facts.” http://www.epa.gov/msw/facts.htm; United Kingdom Department
for Environment, Food, and Rural Affairs. “Municipal waste management
in the European Union.” http://www.defra.gov.uk/environment/statistics/
waste/kf/wrkf08.htm

1 Op Cit, McCarthy, James. 2004.

%2 Op Cit, Kaufman, Scott M., et al. 2004.

%03 Environmental Defense. Environmental Scorecard. “Rank States by
Superfund Sites.” http://www.scorecard.org/env-releases/land/rank-states.
tel.

% Northeast Waste Management Officials’ Association. 2002. Waste Tires
in the NEWMOA States. Boston.

%5 US Environmental Protection Agency. “Municipal Solid Waste: MSW
Facts and Figures, State MSW Data.” http://www.epa.gov/epaoswer/non-
hw/muncpl/mswdata.htm#item9.

6 Environmental Defense. Environmental Scorecard. “States

with Reported Releases of TRI Chemicals to Water. http://www.
scorecard.org/ranking/rank-states.tcl?type=mass&category=total
env&modifier=na&how_many=100.

%7 QOp Cit, Kaufman, Scott M., et al. 2004.

608 “Study Links Mercury Pollution to Waste Incineration.” Greenwire,
July 20, 2004.

% Environmental Defense. Environmental Scorecard. “States with
Animal Waste;” and “Animal Waste: State reports.” http://www.scorecard.
org/env-releases/aw/rank-states.tcl?animal_type code=total&waste type
code=tons.

610 Op Cit, Kaufman, Scott M., et al. 2004.

1 US Environmental Protection Agency. “Municipal Solid Waste: MSW
Facts and Figures, State MSW Data.” http://www.epa.gov/epaoswer/non-
hw/muncpl/mswdata.htm#item9.

12 Op Cit, Brown, Lester K. 2002.

13 Environmental Defense. Environmental Scorecard. “States with
Reported TRI Releases to Land.” http://www.scorecard.org/ranking/rank-
states.tcl?how _many=100&drop down name=Land-+releases; and Alaska
Center for the Environment, Conservation GIS Center. “Red Dog Mine.”
http://www.conservationgiscenter.org/maps/html/reddog.html.

614 “States with Reported TRI Releases to Land.” http://www.
scorecard.org/ranking/rank-states.tcl?how many=100&drop_down_
name=Land-+releases.

15 Lander County Yucca Mountain Oversight Program. 2006.
http://www.landercountynwop.com/.

16 Op Cit, Kaufman, Scott M., et al. 2004.

17 “Honolulu could send shrink-wrapped waste to mainland.”

SolidWaste Digest. September 2004.

U.S. National Report on Population and the Environment / 67



U.S. NATIONAL REPORT
ON POPULATION
AND THE ENVIRONMENT

Center for Center for Environment and Population (CEP)

Environment &
Population





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


