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The President's Message on Environmental Quality
To the Congress of the United States:

The United States has always been blessed with an abundance of natural resources. Together with the
ingenuity and determination of the American people, these resources have formed the basis of our
prosperity. They have given us the opportunity to feed our people, power our industry, create our
medicines, and defend our borders-and we have a responsibility to be good stewards of our heritage. In
recent decades, however, rapid technological advances and population growth have greatly enhanced
our ability to have an impact on our surroundings-and we do not always pause to contemplate the
consequences of our actions. Far too often, our short-sighted decisions cause the greatest harm to the
very people who are least able to influence them-future generations.

We have a moral obligation to represent the interests of those who have no voice in today's decisions-
our children and grandchildren. We have a responsibility to see that they inherit a productive and livable
world that allows their families to enjoy the same or greater opportunities than we ourselves have
enjoyed. Those of us who still believe in the American Dream will settle for no less. Those who say that
we cannot afford both a strong economy and a healthy environment are ignoring the fact that the two
are inextricably linked. Our economy will not remain strong for long if we continue to consume
renewable resources faster than they can be replenished, or nonrenewable resources faster than we can
develop substitutes; America's fishing and timber-dependent communities will not survive for long if we



destroy our fisheries and our forests. Whether the subject is deficit spending or the stewardship of our
fisheries, the issue is the same: we should not pursue a strategy of short-term gain that will harm future
generations.

Senators Henry Jackson and Ed Muskie, and Congressman John Dingell understood this back in 1969
when they joined together to work for passage of the National Environmental Policy Act. At its heart,
the National Environmental Policy Act is about our relationship with the natural world, and about our
relationship with future generations. For the first time, the National Environmental Policy Act made
explicit the widely-held public sentiment that we should live in harmony with nature and make decisions
that account for future generations as well as for today. It declared that the Federal Government should
work in concert with State and local governments and the citizens of this great Nation -to create and
maintain conditions under which man and nature can exist in productive harmony, and fulfill the social,
economic, and other requirements of present and future generations of Americans.'

Over the past 25 years, America has made great progress in protecting the environment. The air is
cleaner in many places than it was, and we no longer have rivers that catch on fire. And yet, this year in
Milwaukee, more than one hundred people died from drinking contaminated water, and many of our
surface waters are still not fit for fishing and swimming. One in four Americans still lives near a toxic
dump and almost as many breathe air that is unhealthy.

In order to continue the progress that we have made and adequately provide for future generations, my
Administration is ushering in a new era of common sense reforms. We are bringing together Americans
from all walks of life to find new solutions to protect our health, improve our Nation's stewardship of
natural resources, and provide lasting economic opportunities for ourselves and for our children. We are
reinventing environmental programs to make them work better and cost less.

My Administration is ushering in a new era of environmental reforms in many ways. Following is a
description of a few of these reforms, grouped into three clusters: first, stronger and smarter health
protection programs such as my proposed Superfund reforms and EPA's new common sense approach
to regulation; second, new approaches to resource management, such as our Northwest forest plan,
that provide better stewardship of our natural resources and sustained economic opportunity; and
third, the promotion of innovative environmental technologies, for healthier air and water as well as
stronger economic growth now and in the future.

Stronger and Smarter Health Protection Programs. Throughout my Administration, we have been
refining Government, striving to make it work better and cost less. One of the best places to apply this
principle in the environmental arena is the Superfund program. For far too long, far too many Superfund
dollars have been spent on lawyers and not nearly enough have been spent on clean-up. I've directed
my Administration to reform this program by cutting legal costs, increasing community involvement, and
cleaning up toxic dumps more quickly. The reformed Superfund program will be faster, fairer, and more
efficient-and it will put more land back into productive community use.

Similarly, EPA is embarking on a new strategy to make environmental and health regulation work better
and cost less. This new common sense approach has the potential to revolutionize the way we write
environmental regulations. First, EPA will not seek to adopt environmental standards in a vacuum.
Instead, all the affected stakeholders-representatives of industry, labor, State governments, and the
environmental community-will be involved from the beginning. Second, we will replace one-size-fits-all



regulations with a focus on results achieved with flexible means. And at last, we're taking a consistent,
comprehensive approach. With the old piecemeal approach, the water rules were written in isolation of
the air rules and the waste rules, and too often led to results that merely shuffled and shifted pollutants-
results that had too little health protection at too great a cost. With its new common sense approach,
EPA will address the full range of environmental and health impacts of a given industry-steel or
electronics for example-to get cleaner, faster, and cheaper results.

Better Stewardship of our Natural Resources. Just as representative of our new approach to the
environment-and just as grounded in common sense-is the Administration's commitment to ecosystem
management of the Nation's natural resources. For decades ecologists have known that what we do
with one resource affects the others. For instance, the way we manage a forest has very real
consequences for the quality of the rivers that run through the forest, very real consequences for the
fishermen who depend on that water for their livelihood, and very real consequences for the health of
the community downstream. But until recently, government operations failed to account adequately for
such interaction. In many cases, several Federal agencies operated independently in the same area
under different rules. In many cases, no one paused to ponder the negative consequences of their
actions until it was too late.

Often, these consequences were catastrophic, leading to ecological and economic train wrecks such as
the collapse of fisheries along the coasts, or the conflict over timber cutting in the Pacific Northwest.
When | convened the Forest Conference earlier this year | saw the devastating effects of the Federal
Government's lack of foresight and failure to provide leadership. Here, perhaps more than anywhere
else, is a case study in how a failure to anticipate the consequences of our actions on the natural
environment can be devastating to our livelihoods in the years ahead. Our forest plan is a balanced and
comprehensive program to put people back to work and protect ancient forests for future generations.
It will not solve all of the region's problems but it is a strong first step at restoring both the long-term
health of the region's ecosystem and the region's economy.

Innovative Environmental Technologies. Environmental and health reforms such as EPA's common sense
strategy and natural resource reforms such as the forest plan provide an opportunity, and an obligation,
to make good decisions for today that continue to pay off for generations to come. In much the same
way, sound investments in environmental technology can ensure that we leave to future generations a
productive, livable world. Every innovation in environmental technology opens up a new expanse of
economic and environmental possibilities, making it possible to accomplish goals that have eluded us in
the past. From the very beginning, | have promoted innovative environmental technologies as a top
priority. We've launched a series of environmental technology initiatives, issued a number of Executive
orders to help spur the application of these technologies, and taken concrete steps to promote their
export. Experts say the world market for environmental technology is nearly $300 billion today and that
it may double by the year 2000. Every dollar we invest in environmental technology will pay off in a
healthier environment worldwide, in greater market share for U.S. companies, and in more jobs for
American workers.

Innovations in environmental technology can be the bridge that carries us from the threat of greater
health crises and ecological destruction toward the promise of greater economic prosperity and social
well-being. Innovation by innovation, we can build a world transformed by human ingenuity and



creativity-a world in which economic activity and the natural environment support and sustain one
another.

This is the vision that Jackson, Muskie, and Dingell articulated more than two decades ago when they
wrote in the National Environmental Policy Act that we should strive to live in productive harmony with
nature and seek to fulfill the social and economic needs of future generations. We share a common
responsibility to see beyond the urgent pressures of today and think of the future. We share a common
responsibility to speak for our children, so that they inherit a world filled with the same opportunity that
we had. This is the vision for which we work today and the guiding principle behind my Administration's
environmental policies.



PART I: Environmental Issues
Chapter 1: Air Quality and Climate

We must take the lead in addressing the challenge of global warming that could make our planet and its
climate less hospitable and more hostile to human life. Today, | reaffirm my personal and announce our
nation's commitment to reducing our emissions of greenhouse gases to their 1990 levels by the year
2000. | am instructing my administration to produce a cost-effective plan that can continue the trend of
reduced emissions. This must be a clarion call, not for more bureaucracy or regulation or unnecessary
costs, for American ingenuity and creativity, to produce the best and most energy-efficient technology.

President Bill Clinton

The composition of the atmosphere is a primary determinant of global temperature and climate. In turn
temperature and climate establish conditions and limitations for life on earth. There was a time, not
long ago, when air quality and climate would not have been included in the same chapter. Today,
however, evidence strongly suggests that pollutants emitted into the air from anthropogenic (human-
made) sources have the potential to change the climate of the planet.

Air Quality

The good news is that, between 1983 and 1992, auto emissions were down because of pollution control;
the bad news is that Americans are driving more miles each year. The nation cannot afford to rest on its
air quality laurels.

Conditions and Trends

As a world leader in air pollution control, the United States continues to work toward air quality goals
using advanced technologies and innovative policies such as market-based regulation. The Clean Air Act
Amendments of 1990 called for achieving air quality goals in a more flexible, cost-effective, market-
based manner than had been the case in prior years. These amendments, now in early stages of
implementation, will have their major impact in the coming years. Meanwhile in some parts of the
nation, exceedances of health-based national ambient air quality standards (NAAQS) set by the U.S.
Environmental Protection Agency (EPA) continue to pose risks to human health and the environment.

Americans and Their Cars

The technology that has improved the emission rates of new automobiles is contributing to
improvements in air quality. For example 1990-model vehicles emit hydrocarbons and carbon monoxide
at only one-third the rate of 1975-model vehicles. In the near future, the nation can expect further
reductions in emissions as older vehicles are retired and replaced by newer, cleaner ones. Even with
these technological improvements, however, the total vehicle emissions could once again increase if
vehicle miles of travel continue to rise.

Various trends are contributing to the continued rise in vehicle miles of travel:

. Increase in the number of workers,



. Increase in vehicle ownership,

. Decrease in vehicle occupancy rate,

. Decrease in use of public transportation,
. Longer average trip length,

. Growth in suburb-to-suburb travel, and
. Low per-mile driving costs.

The real cost of gasoline, for example, is now lower than it was in 1950. Efforts to reduce travel in single-
occupant vehicles and total vehicle miles of travel face difficult challenges in light of these trends.

NAAQS Pollutants

Over the past decade, air quality levels in the United States have shown continued improvement. The six
pollutants for which the EPA sets NAAQS are carbon monoxide, lead, nitrogen dioxide, ozone,
particulates, and sulfur dioxide. Levels tracked by monitoring stations document progress in reducing air
levels for each pollutant.

Carbon Monoxide

Carbon monoxide (CO) is a colorless, odorless, and poisonous gas produced by the incomplete burning
of carbon in fuels. Elevated carbon monoxide levels can enter the human bloodstream and reduce
normal delivery of oxygen to organs and tissues. In areas where levels exceed the NAAQS, the health
threat is most serious for persons who suffer from cardiovascular disease, particularly those with angina
or peripheral vascular disease, although healthy individuals also can be affected. Such exposure is
associated with impairment of visual perception, manual dexterity, learning ability, and performance of
complex tasks.

Two-thirds of the nationwide emissions of carbon monoxide are from transportation sources, with the
largest contribution coming from highway motor vehicles (such as light-duty gas vehicles and
motorcycles, light-duty and heavy-duty gas trucks, and diesels). Long-term trends indicate that
emissions for all types of highway vehicles nearly tripled from 1940 through 1970. From 1970 to 1980,
emissions from highway vehicles increased only 11 percent, largely because the nation implemented the
Federal Motor Vehicle Control Program that regulates emissions from new vehicles. This program has
resulted in widespread use of catalytic converters on automobiles to reduce carbon monoxide, nitrogen
oxides, and volatile organic compound emissions. Another result has been the use of unleaded gasoline
for vehicles with these converters. Since 1980 carbon monoxide emissions have decreased 37 percent as
a result of pollution control and retirement of older vehicles without converters.

Ambient atmospheric concentrations of carbon monoxide have recorded a general long-term
improvement. The 10-year period, 1983-1992, showed a 34-percent improvement, which agrees with
the estimated 30-percent reduction in highway vehicle emissions. These reductions, largely attributable
to vehicle emission controls, occurred despite a 37-percent increase in vehicle miles of travel in the
United States during the reporting period. The environmental and transportation communities are



concerned that rising vehicle miles of travel could overtake the emission improvements realized over
the last decade.

Despite these improvements the EPA designated 42 areas as nonattainment for carbon monoxide in
November 1993. These areas failed to meet the carbon monoxide NAAQS of 9 ppm in an 8-hour period.
Based upon the magnitude of carbon monoxide concentrations, 41 areas were classified as moderate,
with Los Angeles alone classified as serious.

Air Quality Success Stories

Prior to 1993 the EPA had designated Syracuse, New York, as moderate nonattainment for carbon
monoxide; Knoxville, Tennessee, as marginal nonattainment for ozone; and Greensboro, North Carolina,
as moderate nonattainment for ozone. The EPA, in 1993, was able to redesignate these areas as
attainment.

First the EPA Administrator had to determine that the areas had attained the national ambient air
quality standard and that the improvement in air quality was the result of permanent and enforceable
reductions in emissions. In addition other NAAQS criteria had to be met. Each area was required to have
an approved applicable implementation plan describing the measures used to reduce emissions and
achieve attainment and a maintenance plan showing that the ambient air standard would be maintained
for at least ten years after redesignation. These plans are designed for a particular area but draw on
national guidance concerning applicable controls for certain types of pollution sources.

Syracuse helped achieve attainment with the carbon monoxide standard through a combination of
measures including a traffic management plan for major events in the downtown area (such as concerts
and athletic events) and institution of a ride-share program. Knoxville applied reasonably available
control technology (RACT) to major emission sources in its efforts to attain the ozone standard.
Greensboro, in addition to applying RACT for major sources, adopted an inspection/maintenance (/M)
program in two counties in the nonattainment area.

In September 1993 Syracuse became the first area in the nation to be redesignated by the EPA as
attainment.

Lead

The major sources of atmospheric lead emissions are lead gasoline additives, nonferrous smelters, and
battery plants. Transportation contributes more emissions than any other sector of the U.S. economy.
Exposure to lead can occur through multiple pathways, including inhalation of air and ingestion of lead
in food, water, soil, or dust. Lead accumulates in the body in blood, bone, and soft tissue. Because it is
not readily excreted, lead also affects the kidneys, nervous system, and blood-forming organs. Exposure
in adults to lead levels exceeding the NAAQS can cause seizures, mental retardation, and behavioral
disorders. Fetuses, infants, and children are most susceptible to lead, which can cause central nervous
system damage; however, individuals as well. Studies show that lead may be a factor in high blood
pressure and subsequent heart disease in middle-aged white males.



Lead emissions from highway sources decreased sharply from 1970 to 1986 as a result of the Federal
Motor Vehicle Control Program. Gasoline consumption increased 16 percent between 1970 and 1975,
but because of the reduced lead content of gasoline, lead emissions from highway vehicles actually
decreased 24 percent. Since 1984 lead emissions from transportation sources have decreased 96
percent, brought about by increased use of unleaded gasoline in catalyst-equipped cars, which made up
99 percent of the gasoline market in 1993. In 1984, the unleaded share of the gasoline market was
about 60 percent. In addition to the use of unleaded gasoline, the decrease can be attributed to the
reduced lead content in leaded gasoline, which went from an average of 1.0 gram per gallon to 0.1
grams per gallon in January 1986.

Programs are also in place to control lead emissions from stationary sources. Lead emissions from fuel
combustion by industry and lead smelters, which contribute to total lead emissions, have decreased
over the past two decades. The reductions reflect utility and industrial lead-emission controls and some
plant closures.

Ambient lead concentrations in urban areas, where most lead- monitoring stations are located,
decreased 89 percent since 1984. This improvement has been evenly distributed over the entire
network of 204 monitoring sites. Over the past decade, ambient lead concentrations at 66 monitoring
sites near such industrial sources of lead as smelters and battery plants improved 63 percent. Most
areas in the United States meet national air quality standards for lead. Those that do not are industrial
areas impacted by point sources of lead. In 1993 these areas were Cleveland, Ohio; Indianapolis,
Indiana; Memphis, Tennessee, and parts of Alabama and Mississippi; Omaha, Nebraska, and parts of
lowa; Philadelphia, Pennsylvania, and parts of New Jersey; and St. Louis, Missouri, and parts of lllinois.

Nitrogen Dioxide

Nitrogen dioxide is a yellowish brown, highly reactive gas present in the urban atmosphere. Formed by
the oxidation of nitrous oxide, it is emitted when fuels burn at high temperatures. Nitrogen dioxide plays
a major role, together with volatile organic compounds, in the atmospheric reactions that produce
harmful, ground level ozone. It is also a precursor to acidic deposition and contributes to environmental
nitrogen loading that can affect both aquatic and terrestrial ecosystems.

Nitrogen dioxide can irritate the lungs, cause bronchitis and pneumonia, and lower resistance to
respiratory infections such as influenza. Continued or frequent exposure to concentrations exceeding
the NAAQS can cause pulmonary edema.

The two main sources of nitrogen dioxide are transportation and stationary fuel combustion from
electric utilities and industrial boilers. Emissions from all sources have increased since the turn of the
century. Since 1984 reductions have occurred in emissions from many sources, although total 1993
emissions were 1 percent higher than 1984 figures. Fuel combustion emissions have remained relatively
constant during the last five years. Most decreases in mobile-source emissions occurred in urban areas.
The Federal Motor Vehicle Control Program and the New Source Performance Standards recently set by
the EPA have helped reduce the growth of nitrogen dioxide emissions from electric utilities and highway
sources.



Ambient concentrations of nitrogen dioxide increased significantly during the first two-thirds of the
century as a result of increased fuel consumption. Since 1984, however, concentrations have declined by
12 percent. Los Angeles, the only urban area in the past ten years with recorded violations of the annual
average nitrogen dioxide standard, in 1992 for the first time had air quality levels that met this standard
and continued to improve in 1993.

Ozone

Trospheric (Ground-level) ozone is a major component of smog. While ozone in the upper atmosphere
(stratosphere) benefits life by shielding the earth from harmful ultraviolet radiation from the sun,
concentrations of ozone at ground level in excess of the NAAQS are a major health and environmental
concern. Ozone is not emitted directly into the atmosphere but is formed through complex chemical
reactions between precursor emissions of volatile organic compounds and nitrogen oxides in the
presence of sunlight. These reactions are stimulated by light intensity and temperature so that peak
ozone levels occur typically during the warmer times of the year, especially under dry, stagnant
conditions.

The reactivity of ozone causes health problems because it damages lung tissue, reduces lung function,
and sensitizes the lungs to other irritants. Ambient levels of ozone not only affect persons with impaired
respiratory systems but healthy adults and children as well. Several hours of exposure to ozone in doses
that exceed the NAAQS can reduce lung function in normal, healthy people during exercise. This
decrease in lung function generally is accompanied by symptoms including chest pain, sneezing, and
pulmonary congestion. Ozone also can damage forests and crops.

Transportation and industrial sources emit volatile organic compounds (VOCs) and nitrogen dioxide,
which are the precursor chemicals of ozone. Emissions of VOCs from fuel combustion have declined
steadily since 1900, with the exception of a recent peak caused by residential wood combustion.
Emissions from industrial processes increased from 1900 to 1970, but emission control devices and
process changes have helped limit these increases. Decreases in emissions after 1970 are also attributed
to the substitution of water-based emulsified asphalt for asphalt liquefied with petroleum distillates.

Emissions from transportation sources increased from 1900 to 1970, first from railroads and later from
highway vehicles. By 1970 railroads were contributing only 1 percent of total emissions, while highway
emissions had risen to 41 percent. Since then highway emissions from diesel and gasoline-powered
vehicles have declined by 50 percent from the 1970 level as a result of the Federal Motor Vehicle
Control Program and national limits on fuel volatility. Overall total emissions of VOCs are estimated to
have declined by 9 percent since 1984.

Ambient concentrations of ozone improved nationally by 12 percent from 1983 to 1992. The 1993
composite average is higher than the 1992 level, but it is noteworthy that 1992 ozone levels were the
lowest of the past ten years. Since 1984 the expected number of exceedances of the ozone NAAQS also
has decreased by 60 percent.

Particulates



Air pollutants called particulates include dust, dirt, soot, smoke, and liquid droplets. Particulates are
emitted directly into the air by sources such as factories, power plants, cars, construction activity, fires,
and natural windblown dust. Particles also form in the atmosphere from the condensation or
transformation of emitted gases such as sulfur dioxide and volatile organic compounds.

The major effects on human health from concentrations of particulates that exceed the NAAQS often
are associated with sulfur dioxide. They include breathing and respiratory symptoms, aggravation of
existing respiratory and cardiovascular disease, alterations in the body's defense systems against foreign
materials, damage to lung tissues, carcinogenesis, and premature mortality. Individuals with chronic
obstructive pulmonary or cardiovascular disease, influenza, or asthma as well as children and the elderly
are most likely to be sensitive to the effects of particulates. Particulate matter also soils and damages
building materials and impairs visibility in many parts of the country.

In 1987 the EPA promulgated annual and 24-hour standards for particulate matter, using a new
indicator, PM-10, which includes only those particles with aerodynamic diameter smaller than ten
micrometers. These smaller particles are more likely to be responsible for adverse health affects
because of their ability to reach the lower thoracic region of the respiratory tract. The new standards
specify an expected annual arithmetic mean not to exceed 50 micrograms per cubic meter. They also
specify that expected 24-hour concentrations greater than 150 micrograms per cubic meter per year
may not exceed one occurrence per year.

PM-10 particulates are emitted by point and nonpoint sources:

. Point Sources. These include fuel combustion by electric utilities and industry; industrial processes
involving chemicals, metals, and petroleum; and transportation.

. Nonpoint Sources. Among these are fugitive dust from agriculture, construction, mining, quarrying,
paved and unpaved roads, and wind erosion.

Over the 9-year period, 1985-1993, total PM-10 emissions from point sources decreased almost 3
percent. PM-10 emissions by highway vehicles and off-highway vehicles decreased by 7 percent
between 1985 and 1993, while emissions from a category entitled, Fuel Combustion, decreased 14
percent. Emissions in this category are produced predominantly by residential wood combustion'-the in-
home use of fireplaces and woodstoves. Several innovative approaches to controlling residential wood
combustion are responsible for the large decrease in this emission category.

Fugitive dust contributes six to eight times more PM-10 particulates than point sources; it is consistently
emitted by construction activity and unpaved roads. Among road types, emissions from unpaved roads
have remained fairly steady, while emissions from paved roads are estimated to have increased 30
percent since 1985, most likely due to increased vehicle traffic. Emissions from construction sites have
decreased an estimated 13 percent since 1985. Mining and quarrying, sources estimated to be a
relatively small contributor to total fugitive particulate matter emissions at the national level, can be
major factors in local areas.

A minor contributor to the national total, agricultural tilling is a major source of particulates in specific
regions of the country, such as the Great Lakes, Upper Midwest, and Pacific Northwest. Over the 9-year
period, 1985-1993, fugitive dust emissions showed no significant change in these areas. PM-10
emissions caused by wind erosion are very sensitive to regional soil conditions and year-to-year changes



in total precipitation. Accordingly estimated emissions from wind erosion were extremely high for the
drought year of 1988.

Measured ambient air PM-10 concentrations decreased by 20 percent between 1988 and 1993. Declines
in particulate levels are attributable to the installation of pollution control devices in electric utilities and
to reduced activity in some industrial sectors, such as iron and steel.

Sulfur Dioxide

Ambient sulfur dioxide results largely from stationary source coal and oil combustion, steel mills,
refineries, pulp and paper mills, and from nonferrous smelters. The largest and most consistent source
of these emissions has been coal-burning electric power plants.

Human exposure to concentrations of sulfur dioxide exceeding the NAAQS can affect breathing and
aggravate existing respiratory and cardiovascular disease. Sensitive populations include asthmatics,
individuals with bronchitis or emphysema, children, and the elderly. Sulfur dioxide is a primary
contributor to acidic deposition (acid rain), causing acidification of lakes and streams and damaging
trees, crops, historic structures, and statues. In addition sulfur compounds in the air contribute to
visibility degradation in large parts of the country, including some national parks. The conversion of
sulfur dioxide to sulfate aerosols in the atmosphere could impact global climate change.

Historic emissions of sulfur dioxide from fuel combustion and industrial processes increased steadily
from 1900 until 1925 and then decreased during the 1930s primarily because of the Great Depression,
only to increase sharply from 1940 to 1970. During the 1970s and early 1980s, emissions decreased by
25 percent as the result of several factors:

. Coal cleaning and lower sulfur coal blending by electric utilities;

. Reduction in coal burning by industrial, commercial, and residential consumers;
. Increased use of emission control devices by industry, especially

sulfuric acid manufacturing plants; and

. Byproduct recovery of sulfuric acid at nonferrous smelters.

Emissions have declined slightly in recent years. Nationally the long-term trend in ambient sulfur dioxide
concentration shows a 26-percent reduction over the 10-year period, 1984-1993, although the annual
rate of decline has slowed over the last few years. Currently there are 47 areas in the United States do
not meet national air quality standards for sulfur dioxide.

Air Quality Population Estimates

Although ambient air quality improvements in the 1984-1993 period are encouraging, population
estimates suggest that 59 million people live in counties where pollution levels failed to meet one or
more air quality standards in 1993. Such estimates provide a relative measure of the extent of the
problem for each pollutant. As an indicator, however, they have limitations. For example, an individual
living in a county that violates an air quality standard may not actually be exposed to unhealthy air.



Smog

Urban, ground-level ozone (smog) continued to be the most pervasive air quality problem, with an
estimated 44.6 million people living in counties that did not meet the ozone standard. This figure,
however, the lowest for the 10-year period, represents a substantial decrease compared to the 112
million people thought to live in areas that did not meet ozone NAAQS in 1988 when hotter, drier
meteorological conditions prevailed and contributed to more ozone formation. The decrease is also
partly because of new emission control programs.

Pollution Standards Index (PSI)

The EPA developed the Pollution Standards Index (PSI) as an air quality indicator for describing urban air
trends. The PSI has found widespread use in the air pollution field for reporting daily air quality to the
general public. The index integrates information from many pollutants across an entire monitoring
network into a single number that represents the worst daily air quality experienced in an urban area. It
is computed for carbon monoxide, nitrogen dioxide, ozone, particulates (PM-10), and sulfur dioxide. The
index is based on short-term National Ambient Air Quality Standards (NAAQS), Federal Episode Criteria,
and Significant Harm Levels.

Index Range Health Effects Categories
0 to 50 Good

51 to 100 Moderate

101 to 199 Unhealthful

200 to 299 Very Unhealthful

300 and Above Hazardous

The impact of hot dry summers in 1983 and 1988 in the eastern United States can be measured by
examining total PSI data along with PSI data for selected metropolitan areas. Pittsburgh is the only city
where a significant number of PSI days greater than 100 are caused by pollutants other than carbon
monoxide or ozone; the Pittsburgh pollutants are sulfur dioxide and PM-10 particulates.

Sulfur Dioxide/Nitrogen Dioxide

The year 1992 marked the first time since the EPA began making population estimates that the agency
recorded no monitoring violations of either sulfur dioxide or nitrogen dioxide NAAQS.

Program Accomplishments

The nation continues to experiment with innovative programs to reduce motor vehicle emissions that
cause smog and industrial emissions that release air toxics and cause acid rain.



Motor Vehicle Emissions

Cleaner fuels and cleaner engines, sophisticated emissions testing, and rethinking of intermodal
transportation systems can help increasingly mobile Americans clean up unhealthy air.

Cleaner Fuels

National limits on gasoline volatility-its tendency to evaporate-already have contributed to lower ozone
levels, as observed during the summers of 1991 and 1992. Oxygenated fuel was introduced during the
winter of 1992-1993, becoming the first major fuel measure authorized by the Clean Air Act
Amendments of 1990 to take effect. Increasing the oxygen content of gasoline reduces carbon
monoxide emissions by improving fuel combustion, especially in colder temperatures where fuel
combustion is less efficient at the beginning of the driving cycle. As a result, oxygenated fuels
contributed to a reduction in exceedances of the carbon monoxide standard in the 35 cities
implementing the program. Some motorists have complained that pumping the new fuel at self-service
pumps caused dizziness or headaches. EPA studies into these effects concluded that substantial risk of
acute health symptoms among healthy members of the public receiving typical environmental exposure
is unlikely. Although chronic developmental, cancer, and non-cancer effects from oxygenated gasoline
cannot be precisely quantified, they are likely to be no more serious than effects from non-oxygenated
gasoline. Nonetheless, the EPA has provided waivers in some very cold areas (such as Alaska) while
assessing other solutions to reduce emissions.

New Quality Standards. In 1993 new quality standards took effect, limiting the sulfur content of diesel
fuel. The limits will reduce particulate emissions from in-use diesel engines and pave the way for
particulate-control technology in new diesel engines. The existing technology is not as effective with
high-sulfur fuel.

Cleaner Fuel Regulations. In December 1993 the EPA finalized regulations that call for a new generation
of cleaner, reformulated gasolines to reduce hydrocarbon and toxic emissions by at least 15 percent by
1995 and by over 20 percent by 2000 in the nine cities most polluted with ozone.

Cleaner Cars, Trucks, and Buses

Tighter emission standards requiring exhaust hydrocarbon emission reductions of 30 percent and
nitrogen oxide emission reductions of 60 percent from new cars and light trucks will be phased in
beginning with the 1994 model year. In March 1993 the EPA also finalized rules requiring a 90-percent
reduction in particulate emissions from new urban buses by 1996.

Inspection and Maintenance

Enhanced vehicle inspection and maintenance (I/M) may make the largest contribution toward
improved urban air quality of any measure in the Clean Air Act. The 1990 Clean Air Act has resulted in
the implementation of stricter vehicle tailpipe and evaporative emission controls that increasingly will
benefit all areas over the next two decades. Enhanced I/M uses high technology testing on an annual or



biennial basis along with supplemental on-road emissions testing to ensure that vehicles meet these
standards. Maintenance is required to bring nonconforming vehicles into compliance. The EPA estimates
that enhanced I/M, now required in approximately 100 urban areas, can yield a 28-percent emissions
reduction. During 1993 the states took the first steps toward implementing the enhanced I/M program,
which will be phased in during 1995.

Transportation

While emissions from new vehicles on a per-mile basis are a fraction of the levels of 20 years ago, the
number of miles driven has doubled over that period and continues to rise. The Clean Air Act of 1990
and the Intermodal Surface Transportation Efficiency Act of 1991 together require states and local areas
to rethink traditional approaches toward planning and providing transportation services. In 1993 the
EPA finalized a transportation conformity rule requiring that transportation and air-quality planning be
conducted in concert to maintain air-quality goals. The EPA and Department of Transportation (DOT)
worked together to develop innovative transportation strategies outlined in a 1993 report, Clean Air
Through Transportation: Challenges in Meeting National Air Quality Standards. These strategies provide
guidance and technical assistance to state and local governments in reconciling environmental and
mobility goals.

Fleet Vehicles

Beginning in 1998 in 22 cities, the EPA will require new fleet vehicles, such as taxis and delivery vans, to
meet tailpipe standards more stringent than those required for conventional vehicles. New EPA
guidelines provide incentives for fleet owners to purchase Inherently Low-Emitting Vehicles (ILEV) fueled
with natural gas, propane, pure alcohol, or electricity (see Chapter 7).

Air Toxics

Toxic pollutants -those known or suspected to cause cancer or other serious health effects- are released
into the air in many areas of the United States. Two EPA programs serve as primary sources of
information on air toxics:

. Toxics Release Inventory. The TRI covers air toxics emissions, and

. National Volatile Organic Compound Database. The database, in conjunction with field studies, covers
air toxics concentrations.

According to estimates of those industries participating in the TRI, more than 2 billion pounds of toxic
pollutants were emitted into the air in 1991. This is a reduction from 1990, when 2.2 billion pounds
were emitted. Among the top-ten air toxics in terms of quantities reported, TRI emissions showed a
downward trend for all but one of the pollutants listed. The EPA projects that, with implementation of
the Clean Air Act Amendments, this downward trend will continue.

The EPA is implementing a comprehensive program to reduce routine emissions of hazardous air
pollutants to doses below their known or suspected levels of causing cancer or other serious health
effects such as birth defects. The Clean Air Act Amendments of 1990 require the EPA to establish



standards over a 10-year period to regulate emissions of 189 chemicals listed in the legislation. In 1993
the EPA took steps to reduce emissions of hazardous air pollutants in the following industries:

Dry Cleaners. In September 1993 the EPA issued a final rule requiring technology controls and/or
improved work practices for 25,000 industrial and large commercial dry cleaners. These popular
businesses are a major source of perchloroethylene, one of the air toxics that Congress listed for control
in the Clean Air Act. The rule is expected to result in a national reduction of as much as 35,600 tons per
year of perchloroethylene emissions.

Coke Ovens. In October 1993 the EPA issued a final rule sharply reducing emissions from coke oven
batteries. Coke is used in blast furnaces for the conversion of iron ore to iron in the process of making
steel; the conversion is performed in coke oven batteries. Coke oven emissions are among the most
toxic of all air pollutants, with preregulation maximum individual risks of contracting cancer running as
high as 1 in 100 in some cases. The EPA developed the final rule through a formal regulatory negotiation
that included representatives from the steel industry, state and local agencies, environmental groups,
and the Steel Workers Union. The rule will result in overall reductions of 82 to 94 percent of total
emissions from coke ovens.

Industrial Cooling Towers. In August 1993 the EPA issued a proposed rule to eliminate emissions of
chromium, a highly toxic chemical, from industrial process cooling towers. The proposed rule requires
substitution of nonchromium-based chemicals for chromium. The result will be a 100-percent reduction
in chromium emissions from these cooling towers.

Halogenated Solvent Cleaners. In November 1993 the EPA issued a proposed rule to reduce emissions
from solvent cleaning machines of halogenated solvents including methylene chloride,
perchloroethylene, trichloroethylene, 1,1,1-trichloroethane, carbon tetrachloride, and chloroform.
Major industries using halogenated solvents include the aerospace industry, motor vehicle
manufacturing facilities, the fabricated metal products industry, and the electric and electronic
equipment industry. The proposed rule, a combination of equipment standards with work practices, will
result in a reduction of hazardous air pollutant emissions of 88,400 tons per year.

Chromium Electroplating and Anodizing Operations. In November 1993 the EPA issued a proposed rule
that will require the application of maximum achievable control technology for about 5,000 chromium
electroplating and anodizing operations. These operations are a major emission source of highly toxic
chromium compounds listed for control in the Clean Air Act. The rule is expected to result in a national
reduction of as much as 173 tons per year of chromium emissions.

Indoor Air Quality

During the past 20 years, as outdoor air pollution decreased, indoor air pollution increased because of
the following factors:

. Construction of more tightly sealed buildings,
. Reduction of ventilation to save energy,

. Use of synthetic building materials and furnishings, and



. Use of chemically formulated personal care products, pesticides,
and household cleaners.

Indoor air pollutants include tobacco smoke, radon, volatile organic compounds, biological
contaminants, combustion gases, respirable particulates, lead, formaldehyde, and asbestos. Diseases
such as asthma, chronic bronchitis, emphysema, and lung cancer-all of which have increased in the
United States over the past two decades-have been linked to these indoor air pollutants. While a
difference exists in sensitivity from person to person, the following indoor air pollutants are areas of
special concern:

Secondhand Smoke

Environmental tobacco smoke (ETS), often called secondhand smoke or passive smoke, is a major
concern. In a December 1992 report, Respiratory Health Effects of Passive Smoking: Lung Cancer and
Other Disorders, the EPA estimated that ETS causes over 3,000 lung cancer deaths a year among
nonsmokers and may be responsible for serious respiratory illness in hundreds of thousands of children.
As public awareness of the hazards of ETS exposure increases, businesses and communities across the
nation are taking actions to prevent involuntary exposure through prohibiting smoking indoors or
limiting smoking to specially designated, separately ventilated smoking rooms. In July 1993 the EPA
released a brochure, -What You Can Do About Secondhand Smoke,- which summarized preventive
actions.

Radon

Studies by the National Academy of Science estimate that the naturally occurring gas, radon, is the
cause of 7,000 to 30,000 lung cancer deaths nationwide each year. Most of these deaths occur among
people who smoke cigarettes. The 1992 Radon Risk Communication and Results Study, conducted by the
State Conference of Radiation Control Program Directors and sponsored by the EPA, found that 67
percent of Americans show some awareness that radon is a potential concern; 9 million U.S. homes
have been tested for radon; and 300,000 of the 6 million homes estimated to have radon problems have
been treated to mitigate the gas. The study, which yielded statistics for each state and for target areas
within each state, found greater action to address radon in states with higher radon potential. Public
and private sectors are using the study to establish a baseline for tracking and improving bottomline
environmental results.

Sick-Building Syndrome

Initially reports of mild symptoms in people working in sealed, usually recently constructed, office
buildings were discounted. Now scientific experts are reaching agreement that degassing of certain
building materials can cause significant health effects. The following reasons have led to this conclusion:

Similarity of Symptoms. A remarkable concordance exists among the kinds of complaints made by
workers in different locations and in different countries. Complaints include headaches, fatigue, inability



to concentrate, and mild inflammation of the eyes and pharynx. Diary data comparing complaints of
symptoms that arise from working in new office buildings show a remarkable similarity.

Identification of Volatile Organic Compounds. Among the volatile organic compounds identified as
commonly present in buildings where complaints of symptoms occur are formaldehyde, toluene, and
trichloroethylene. Controlled-exposure studies of these compounds, such as a recent Danish study of n-
decane exposure, find them to be common in building materials.

Asthma and Other Respiratory Problems

During the past several decades, knowledge of factors related to asthma and other respiratory problems
has expanded greatly. Exposures to a wide range of substances-more than 200 have been implicated-
can induce airway responsiveness. In addition to outdoor exposure to ozone and sulfur dioxide, these
include indoor exposure to environmental tobacco smoke, toluene, anhydrides, platinum salts, and
some acids and aerosols. Recent data have demonstrated a correlation between summer pollutant
levels and respiratory morbidity as indicated by hospitalization admissions. Hospital admissions for
asthma have been increasing, along with increases in asthma mortality. While hospital admissions for
asthma declined for the total population in 1992, they continued to increase for blacks and other
nonwhites and for children.

Indoor Air Management

A total of 20 federal agencies have responsibilities associated with indoor air quality, either through
statutory mandates or as major property managers.

Committee on Indoor Air Quality. In 1993 the interagency Committee on Indoor Air Quality (CIAQ), with
members from the EPA, Consumer Product Safety Commission, Department of Energy, Department of
Health and Human Services, and Occupational Safety and Health Administration, coordinated control
efforts.

Legislative Authority. The federal government administers indoor air programs under the authority
contained in statutes such as Title IV of the Superfund Amendments and Reauthorization Act (SARA),
which requires the EPA to conduct research and disseminate information on the subject. The Federal
Insecticide Fungicide and Rodenticide Act (FIFRA) and the Toxic Substances Control Act (TSCA) authorize
the EPA to regulate products that adversely affect indoor air quality.

EPA Radon Program

To reduce the significant health threat of radon, the EPA radon program has set the following priorities
as recommended by a panel of senior EPA officials and radon experts from outside the agency:

. Target high risk geographic areas and populations that include smokers;
. Promote radon-resistant new construction techniques;

. Encourage radon testing and mitigation as part of real estate transfers;



. Sustain a national public education campaign; and

. Develop a coordinated research plan with other federal agencies.

Acid Rain and the Clean Air Act

During the last several decades, strong acids (sulfuric and nitric acids), formed when atmospheric
pollutants emitted from power plants, factories, and motor vehicles combine with water in the
atmosphere, have fallen as acid rain and snow on the northeastern United States and southeastern
Canada. This acidic precipitation is believed to be responsible for the acidification of sensitive lakes and
streams, damage to historical structures and high-elevation forests, and impaired visibility in affected
areas. The following are among the technical problems that have been recognized:

. Some watersheds in regions receiving high nitrogen deposition (such as the Adirondacks and Catskills)
and some old-growth forests in the Appalachians are becoming nitrogen saturated. In many cases
nitrogen inputs are exceeding the capacity of the watersheds to retain nitrogen and are contributing to
increased leaching of soil nutrients and/or surface water acidification.

. Declines in northeastern high-elevation red spruce forests are associated with ambient concentrations
of pollutants in cloud water and rain which reduce the midwinter cold tolerance by 4 to 10 degrees
Celsius compared with trees growing at the same locations but at lower elevations.

. Chemical changes in forest ecosystems and surface waters attributable to acidic deposition are
reported in some national parks.

. Wet and dry acidic deposition accounts for an estimated 31 to 78 percent of the dissolution of
galvanized steel and copper in outdoor exposures.

National Trends Network

The U.S. Geological Survey coordinates the operation of the National Trends Network (NTN), a 150-
station, nationwide multiagency network for monitoring precipitation chemistry in the United States. In
addition NTN monitors selected sensitive lakes and streams throughout the nation to document changes
in water chemistry that may result from the effects of acid rain. The Network also conducts research in
several sensitive watersheds to define how geochemical processes caused by acid rain affect water
quality. NTN data reveal substantial differences in precipitation chemistry between the eastern and
western regions of the United States. As an example, for the period 1985 through 1993, the following
conclusions have been reached:

. Sulfate concentrations are two to three times higher in the East than in the West, and an apparent
decreasing trend for sulfate concentrations in the East is not evident in the West;

. Nitrate concentrations are consistently higher in the East, despite the lack of an obvious temporal
pattern over the summary period;

. Ammonium concentrations, uniform across much of the United States, do not exhibit any temporal
pattern;



. Calcium concentrations in precipitation are higher in the West, although the difference is less than 0.01
milligrams per liter between regions;

. The combination of higher concentrations of acid anions (sulfate and nitrate) in the East and similar to
somewhat higher concentrations of cations (ammonium and calcium) in the West results in a
consistently lower pH (higher hydrogen ion concentration) in the East; and

. Although the pH levels are less than one pH unit lower in the East, the amount of hydrogen in
precipitation is five to six times greater than in the West.

Regional differences evident in concentration data for precipitation chemistry are even more evident in
concentration data for wet deposition; however, temporal patterns are not as evident. Regional
differences in the amount of precipitation (for instance, the East has considerably more precipitation
than the West but less year-to-year variability) and concentrations of ions help to explain the following
spatial trends in ionic deposition:

. Wet sulfate and nitrate deposition tends to be four to five times greater in the East than in the West;
. Ammonium deposition is generally twice as high in the East;

. Calcium deposition is only slightly higher in the East caused by the offsetting influence of lower
concentrations in precipitation; and

. The average annual difference in the amount of wet hydrogen deposition in the East relative to the
West is eight-fold.

While acidic deposition continues to effect sensitive forest, soil, and aquatic ecosystems, the effect of
recent, relatively small reductions in the emissions of sulfur dioxide and nitrogen oxides are difficult to
detect.

Acid Rain Program

The EPA administers the Acid Rain Program, which is designed to achieve significant environmental
benefits through reductions in emissions of sulfur dioxide and nitrogen oxides. To achieve this goal at
the lowest cost, the program employs both traditional and innovative, market-based approaches for
controlling emissions. It is designed to encourage both energy efficiency and pollution prevention.
Efforts were underway in 1993 to evaluate the costs, benefits, and effectiveness of the Acid Rain
Program as part of the requirement to assess the costs and benefits of the entire Clean Air Act. The Acid
Deposition Standard Study under section 404 (Appendix B) of the Act will provide insight into the
environmental effectiveness of the Acid Rain Program.

Rules and Guidance. The EPA implements the Acid Rain Program through an integrated set of rules and
guidance:

. Core Acid Rain Final Rules. The agency promulgated these rules in January 1993 (see Continuous
Emissions Monitoring below);

. Final Allowance Allocation Rules. The EPA promulgated these rules in March 1993 (Emission
Allowance System below);



. NOx Rule. The Acid Rain Program proposed the NOx Rule for a nitrogen oxides emission reduction
program in November 1992; the Clean Air Act calls for a 2-million-ton reduction in NOx emissions by the
year 2000;

. Opt-In Rule. This rule allows sulfur dioxide emitting sources other than electric utilities to participate in
the Acid Rain Program, providing the opportunity for further low-cost reductions of sulfur dioxide
emissions; the final Opt-In rule for combustion sources was published in the Federal Register on
September 24, 1993.

Continuous Emission Monitoring (CEMs). Implementation of the acid rain core rules was underway in
1993. All 110 sources subject to Phase | of the sulfur dioxide emissions reduction program have
submitted permit applications; draft permits were issued in August 1993, and one-third of the final
permits were issued in 1993. The EPA has reviewed over 100 Phase | Continuous Emission Monitoring
(CEM) plans, and affected utilities have installed and tested 900 CEMS. Emissions data for Phase |
sources were submitted to EPA in January 1994,

Emission Allowance System. To achieve a 10 million_ton reduction in sulfur dioxide emissions, the Acid
Rain Program administers an emission allowance system, by which the EPA allocates emission
allowances to electric utilities in designated amounts that reflect an overall cut in emissions. To achieve
these reductions, the law requires a 2_phase reduction in emissions from fossil fuel_fired power plants.
A nationwide cap of 8.95 million tons of sulfur dioxide will be maintained with individual units deciding
their own plan for compliance, as long as they stay within their allowance limit. A utility can cut its
emissions more than required and sell its extra allowances to another utility or bank them for future
use. At the end of each year, utilities must hold enough allowances to cover their emissions.
Noncompliance earns automatic penalties.

Emission Allowance Trades and Auctions.

Emisson Allowance Trades and Auctions. A limited number of two-party and brokered trades are
occurring in the allowance market, with announced prices ranging from $250 to $350 per allowance. On
March 29, 1993, the EPA held an auction conducted by the Chicago Board of Trade, which has been
delegated the administrative functions of the allowance auction. About 150,000 allowances were sold
with selling prices ranging from $122 to $450 per allowance. Private auctions are expected to occur
when the EPA allowance tracking system becomes operational in 1994.

Conservation Verification Protocols. In March 1993 the EPA published Conservation Verification
Protocols to provide guidance on energy conservation to the regulated community. The system, in which
each ton of sulfur dioxide a utility avoids emitting means one fewer allowance retired and one more that
can be sold at a profit, creates an inherent incentive for utility energy conservation.

National Acid Precipitation Assessment Program

The National Acid Precipitation Assessment Program (NAPAP) was reauthorized under Title IX of the
1990 Clean Air Act Amendments (CAAA) to monitor and assess the effects of the Acid Rain Program
(Title IV, CAAA). NAPAP coordinates the federal acidic deposition research and monitoring program in
addition to its new charges of evaluating the costs of Title IV and determining the reduction in
deposition rates needed to prevent adverse ecological effects. As required by the CAAA, NAPAP reports



to Congress on its investigations, analysis, and assessments. The first of these reports, which was issued
in 1993, summarizes the evolution of public policy, regulatory, and technical environments within which
NAPAP is operating and updates the results of relevant scientific investigations and analysis. Evaluation
of costs and benefits will be addressed by NAPAP under section 901 of the Clean Air Act, with reports
issued every four years beginning in 1996.

Climate

Global climate change and the effect of greenhouse gases on it were the major climate issues of the
year, along with temperature and precipitation extremes in the United States which varied from ice
storms to heat waves and from droughts to disastrous floods.

Conditions and Trends

Climate, the average weather in an area over a long period of time, can be described in terms of
temperature, precipitation, humidity, sunshine, atmospheric pressure, and wind conditions that prevail
at different times of the day or year. Other factors include extremes in range, variability, and frequency
of variation.

Major U.S. Weather Events

Checking the long_term record, the contiguous United States experienced lower than average
temperature but higher than average precipitation during 1993.

Record Temperature Extremes

The year 1993 started out with moderate average monthly temperatures for most of the country, but,
as the year progressed, large areas experienced temperatures of both extremes. By July 1993 a sixth of
the country was reporting very warm conditions, while at the same time about a third of the contiguous
United States was experiencing very cold conditions. The -very warm- category is defined statistically as
that monthly average temperature (or warmer) occurring less than 10 percent of the time throughout
the 99-year U.S. climate data record; -very cold- is similarly defined for the cold end of the scale.

Statewide temperature ranks for May-August 1993 showed very warm anomalies along the east coast
and very cold anomalies in the northwestern quarter of the country. Seven states ranked among the
warmest on record while four states ranked among the coldest.

Unusually cold temperatures occurred for at least a tenth of the country through mid-summer to late
fall (July-November), with over a fourth of September readings and nearly a third in November unusually
cold. The cold anomalies were located largely from the Central Plains to the Pacific Northwest. In 1993
despite extreme spring and summer temperatures in the Southeast, the contiguous United States as a
whole had the 13th coldest year on record.

Record Precipitation Extremes



Parts of the United States experienced excessive precipitation during 1993, but other parts were
exceptionally dry. The year started out wet, with more than a fourth of the country experiencing very
wet conditions in January, and a sixth of the country reporting very wet conditions in February. The -
very wet- category is defined statistically as that amount of precipitation (or greater) occurring less than
10 percent of the time throughout the 99-year U.S. climatic data record; -very dry- is similarly defined
for the dry end of the scale. Both very wet and very dry conditions occurred during the summer months:
more than a fifth of the country was very wet in June and more than a fourth was very wet in July, while
over a fourth was excessively dry during July and a seventh during September.

The period May-August 1993 was characterized by extreme precipitation anomalies. Excessive rains
occurred from the Northwest to the Midwest, while severe dryness occurred along the east coast. Using
statewide precipitation ranks based on 1895-1993 data, the May-August 1993 period showed 14 states
with among the wettest periods on record; lowa, Montana, and North Dakota ranked as the wettest on
record. Thirteen states had among the driest May-August periods on record, with North Carolina ranking
as the driest. In 1993 the contiguous United States as a whole had the 13th wettest year on record.

Record flooding occurred along parts of the Mississippi River during the summer of 1993, causing record
property and crop damage and closing the river to ship and barge traffic (see Chapter 2: Water Quantity
and Quality). Based on 99-year data, the upper Mississippi River basin in 1993 had the wettest April-
August period ever. Ironically only five years ago, ship and barge traffic was halted due to near-record
dryness reminiscent of the persistent drought of the 1930s.

Much of the primary corn and soybean agricultural region is located within the Mississippi River basin. In
1993 this agricultural belt had the wettest June-September on record; this period encompasses much of
the growing/harvesting season.

The Southeast region of the United States in 1993 had the driest May-August period in the 99-year
record. Severe crop losses occurred in South Carolina and parts of North Carolina and Georgia because
of the drought.

The dryness of summer 1993 rapidly increased the percentage of the South Atlantic-Gulf Coast drainage
basins with severe to extreme drought, reaching about 10 percent of the region by August 1993, with
another 50 percent of the region in the moderate drought category. The severe drought area persisted
at about the 10-percent level through the end of 1993. This occurred after a 2-year respite from severe
drought in the region.

In August 1993 about 43 percent of the contiguous United States suffered under severely to extremely
wet conditions. By this measure, only four other wet episodes in this century (1915, 1941, 1973, and
1983) have been as severe.

Hurricanes

Only 15 percent of current U.S. coastal residents have experienced a major hurricane, but with the
population in storm-vulnerable coastal counties growing rapidly, increasing numbers of people are being
exposed to such risks. New residents are the least experienced with hurricanes, but because of a long
absence of disastrous hurricanes along most of the coast, even longtime residents have little hurricane
experience.



The total amount of real property exposed to the risk of hurricanes is staggering. Hurricane Andrew in
1992 caused estimated direct losses of $26 billion, with indirect losses to businesses of another $15
billion; yet it could have been much worse. Had Andrew struck a mere 20 miles farther north in the
financial/business center of Miami, the direct damage could have been $70 billion, with even higher
indirect business losses. Andrew sent shock waves through the U.S. economy when several insurance
companies failed and later when wind insurance premiums increased tenfold. Each decade holds the
potential for several hurricanes like Andrew or worse.

Hurricane Preparedness

During the first 90 years of this century, the United States suffered direct hits by 60 major hurricanes, an
average of two out of every three years. Each of these storms now has the potential to be a multibillion-
dollar event. The risk of larger hurricane disasters, in terms of loss of life and damage, is increasing.
Coastal communities need to address hurricane preparedness on every possible front.

Forecast Uncertainty. The nation still faces uncertain hurricane forecasts. Increased precision in
forecasting the point of impact and the strength of the hurricane could limit the population to be
evacuated to a level that existing roads could handle. The simple provision of longer lead times and
more targeted warnings would allow the repositioning of rolling stock-buses, trucks, recreational
vehicles, airplanes, trains, and even boats-thus removing this expensive property from harm's way.

Overdevelopment. A second problem results from the overdevelopment of coastlines. More realistic
land-use policies would minimize the growth of the population at risk. The nation needs policy changes
to modify or eliminate federal programs that subsidize or otherwise encourage development in the
vulnerable coastal zone. Communities need local planning to provide limited, targeted evacuation and
last-resort refuges for those who do not evacuate in time.

Unnecessary Preparations. Improved hurricane forecasting and response offers a potential payoff by
reducing unnecessary preparations. Such reductions, which could save millions of dollars, depend
ultimately on more precise and targeted hurricane warnings.

Lax Building Codes. The potential savings from well-timed preparations in areas hit by a hurricane are
even more impressive than savings from the reduction of unnecessary preparations. A good building
code was in effect for Andrew in Dade County, Florida, but compliance was deficient. Good code
enforcement and inexpensive hurricane shutters could have reduced damages by several percentage
points. Such savings would have been significant, considering that 1 percent of the Andrew damage
equalled $260 million. Building codes are not as good for the rest of the nation's coastal areas, and thus
strict enforcement of better codes represents an area where hurricane preparedness can have a
substantial impact.

A major hurricane has yet to hit a large coastal city in modern times, but with the concentration of
population along the coast, such an event is inevitable. City infrastructures, including roads and bridges,
have not kept pace with population increases, leaving in question the ability of cities to quickly evacuate
large populations along the Atlantic and Gulf of Mexico coastlines. Despite increased emergency
planning, the record of decreasing hurricane fatalities in this century could be in jeopardy.



Tornadoes

In 1993 the United States experienced 1,173 tornadoes across the country, above the long-term 30-year
average of 863 but lower than the 1992 record of 1,297. State-by-state distribution shows that the
majority of these storms occurred in tornado alley-that area of the central United States and Gulf
coastal plain with a historically high annual probability of tornado occurrence. In 1993 several states
reported record numbers of tornadoes:

State Number of Tornadoes
South Dakota 85

Minnesota 47

Virginia 28

Idaho 11

Utah 6

The 1993 death toll was below normal at 33 compared to the average of 82. In the decade ending in
1980, the tornado death toll in the United States was 953. For the 10-year period ending in 1993, that
figure had decreased to 536. Several factors have contributed to this trend:

National Severe Storms Forecast Center. The NSSFC is responsible for monitoring current and projected
weather patterns to alert the public of the potential for severe weather episodes. The success of this
program is measured in the decline in deaths.

National Weather Service Warning Program. Improvements in the NWS warning program have allowed
it to reach more citizens, helping them to take precautions for tornadoes.

Local Weather Service Offices. Preparedness efforts sponsored by local weather service offices have
raised public awareness of the threat.

Emergency Managers and Volunteers. Safety and preparedness efforts by emergency managers,
volunteer spotters, and ham radio operators also have produced a more enlightened public.

The frequency of tornadoes in the United States would seem to indicate a sharp increase in tornado
activity in recent years. A detailed examination of the data, however, shows that this is not the case. The
explanation is better detection. U.S. tornadoes dating back to 1953, if categorized by intensity-the weak
ones versus the strong or violent ones-show a dominance of weak tornadoes. These account for most of
the variability and rise in tornado totals that culminated in the record or near record totals for the past
four years. One of the factors that has caused this phenomenon is a greater emphasis on report
gathering and warning validation by the NWS. Increased populations, storm chasing, and the advent of
the video camera have also contributed to the detection of weaker tornados that previously might have
been missed. Since the numbers of strong and violent tornadoes have not undergone the growth
exhibited by weak tornadoes, it is likely that significant tornadoes represent the true tornado
climatology.



Global Environmental Change

While human activities have long influenced local environments, only since the start of the Industrial
Revolution and subsequent rapid population growth have human activities begun to have a significant
influence on the global environment. These activities are inducing changes in the earth system which
may have major environmental consequences: long-term climate change and greenhouse warming,
stratospheric ozone depletion and increased ultraviolet (UV) radiation, changes in natural seasonal to
interannual climate variability, and large-scale changes in land cover and terrestrial and marine
ecosystem productivity. Understanding the causes and implications of large-scale global environmental
change is instrumental in determining what courses and actions must be considered now and in the
future to ensure the compatibility of economic growth, protection of the global environment, and long-
term sustainability of the quality of life.

Greenhouse Gases

Trace gases in the atmosphere comprise only about 1 percent of its composition but provide two vital
functions: they warm the earth's surface by trapping infrared (heat) energy in the atmosphere; and they
shield the planet from harmful radiation. These gases are referred to as greenhouse gases. Their
warming capacity, called the greenhouse effect, is essential to maintaining a climate hospitable to all life
forms.

Greenhouse gases regulate the global climate by stabilizing the balance between the earth's absorption
of heat from the sun and its capacity to reradiate heat back into space. Activities that can change this
balance include natural, such as changes in solar radiation and volcanic eruptions, and human-induced,
arising from industrial and land-use practices that release or remove heat-trapping greenhouse gases,
thus changing atmospheric concentration. Greenhouse gases include water vapor, carbon dioxide,
methane, nitrous oxide, chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and ozone in the lower stratosphere and
troposphere. While water vapor has the largest effect, its concentrations are not directly affected, on a
global scale, by human activities. Most of these gases occur naturally, the exceptions being CFCs, HCFCs,
HFCs, and PFCs, but human activities'combustion of fossil fuels, deforestation, rice cultivation, mining,
and the use of nitrogen fertilizers, refrigerants, and solvents'have contributed to increases in their
atmospheric concentrations. Internationally accepted science indicates that increasing concentrations of
greenhouse gases ultimately will raise atmospheric and oceanic temperatures and could alter associated
circulation and weather patterns. Many greenhouse gases have long atmospheric residence times-
several decades to centuries-which implies that the atmosphere will recover very slowly, if at all.

Since 1990 U.S. emissions of carbon dioxide have increased while emissions of other greenhouse and
photochemically important gases have remained constant or have declined. A summary of trends for the
main greenhouse gases follows.

Carbon Dioxide. Large natural sources and sinks of carbon dioxide function in a balanced cycle, with
human activities accounting for a smaller, but increasingly important source of emissions. Global
atmospheric concentrations of carbon dioxide have increased about 30 percent since the 1700s,



suggesting that the natural carbon cycle may be out of balance. This increase is responsible for more
than half of the global -heat trapping- or -radiative forcing- due to human activities.

Since the 1950s observations of carbon dioxide have shown regular annual increases in both
concentration and rate of concentration growth, with year-to-year variations in growth rate. During the
period 1991 to 1993, the rate of increase of carbon dioxide per year slowed, substantially and
inexplicably, to as low as 0.5 parts per million by volume (ppmv) per year from as high as 1.5 ppmv per
year. Numerous examples exist of short periods where growth rates are higher or lower than the long-
term mean. The most recent observations indicate that growth rates of carbon dioxide are increasing
again.

The main anthropogenic sources of carbon dioxide are the burning of fossil fuels (with additional
contributions from cement production) and land-use changes. In the United States, anthropogenic
emissions are divided fairly evenly among sectors. Fossil-fuel combustion produces 99 percent of the
total gross U.S. emissions. The industrial sector is the largest source of fossil-fuel carbon dioxide
emissions while the transportation sector, second to industry in quantity, had the fastest growth rate in
emissions during the last decade. Cement production involving the calcination of limestone, lime
production, steel making, and industrial carbon dioxide production account for the remaining 1 percent
of total emissions. Absorption of carbon dioxide in U.S. forests (carbon -sinks-) has increased in recent
years.

The United States is the world's largest source of energy-related carbon dioxide emissions, followed by
the former Soviet Union and China, India, and Germany. In 1950 U.S. fossil-fuel carbon dioxide emissions
accounted for more than 40 percent of global emissions; since then, however, this share has steadily
declined to 22 percent. Emissions in the developing world, while a relatively small portion of the total,
continue to rise rapidly, particularly in the Far East.

Methane is a potent greenhouse gas. Considering only its heat-absorption potential, one molecule of
methane has 20 times more effect on climate than one molecule of carbon dioxide. Global
concentrations of methane in the atmosphere have more than doubled over the last two centuries and
since 1983 have increased by 7 percent, even though the globally averaged methane growth rate
declined. Recent data suggest that the growth rates started to increase in late 1993.

Scientists have concluded that atmospheric increases in methane are largely caused by increasing
emissions from anthropogenic sources, such as landfills, agricultural activities, fossil fuel combustion,
coal mining, the production and processing of natural gas and oil, and wastewater treatment. Landfills
are the largest source of methane emission in the United States-they represent a third of U.S. methane
emissions-followed by emissions from agriculture (primarily cattle production) and emissions from oil,
gas, and coal production collectively.

Methane is also produced naturally via anaerobic decomposition. Wetlands provide the largest natural
source, followed by termites. While termites are only a trivial natural methane source in temperate
zones, they are ubiquitous in the tropics and when tropical forests are logged or burned, vast quantities
of wood residue provide ideal conditions for termite population explosions.

Nitrous Oxide. Nitrous oxide, commonly known as laughing gas, is a potent, stable greenhouse gas with
a long atmospheric lifetime, from 120 to 150 years. Although actual emissions of nitrous oxide are



smaller than those of carbon dioxide, nitrous oxide is approximately 270 times more powerful than
carbon dioxide at trapping heat in the atmosphere over a 100-year time horizon.

The many small sources of nitrous oxide, both natural and anthropogenic, are difficult to quantify. A
best estimate of the current (1980s) anthropogenic emission of nitrous oxide is 3 million to 8 million
metric tons per year. Natural sources are probably twice as large. Atmospheric concentrations of nitrous
oxide have increased by 8 percent over the last century, which is most likely due to human activities.
The average growth rate over the past four decades is about 0.25 percent per year (0.8 parts per billion
per year).

The primary source of nitrous oxide emissions in the United States is agricultural fertilizer use and soil
management. Lesser sources include fossil fuel combustion by mobile and stationary sources, adipic acid
production, nitric acid productions, and burning of agricultural crop residues.

Halocarbons. Halocarbons containing fluorine, chlorine, and bromine are significant greenhouse gases
on a per molecule basis. Direct radiative forcing (heat trapping) due to increases in halocarbons since
pre-industrial times represents about 12 percent of the greenhouse gas contribution. Chlorine from
chlorofluorocarbons (CFCs), carbon tetrachloride, and methyl chloroform and bromine from halons are
also linked to stratospheric ozone depletion to varying degrees. CFCs have been long and widely used as
refrigerants, foaming agents, solvents, and aerosol propellants. Carbon tetrachloride and methyl
chloroform are industrial solvents, and halons are used in fire suppressors. Emissions of many such
ozone-depleting compounds are controlled by the Montreal Protocol and its subsequent amendments
and adjustments:

. The Montreal Protocol. The 1987 Montreal Protocol on Substances that Deplete the Ozone Layer calls
for a 50-percent reduction in the use of chlorofluorocarbons (CFCs) by 1995, using 1986 usage levels as
baseline.

. The London Amendment. The subsequent London Amendment calls for the complete elimination of
CFC use by 2000.

. The Copenhagen Amendment. The proposed Copenhagen Amendment, to be ratified in 1994,
accelerates the complete phaseout of CFCs to January 1, 1996.

The tropospheric growth rates of the major anthropogenic source species for stratospheric chlorine and
bromine have slowed significantly in response to these international agreements. For example the 1993
CFC-11 annual growth rate was 25 to 30 percent of that observed in the 1970s and 1980s. The total
amount of organic chlorine in the troposphere increased by only 1.6 percent in 1992, about half of the
rate of increase (2.9 percent) in 1989. Total peak chlorine/bromine loading in the troposphere is
expected to occur in 1994, but the stratospheric peak will lag by about three to five years, so
stratospheric abundance will continue to grow for a few more years before declining.

Several substitutes for CFCs and other ozone-depleting substances are now being manufactured and
used, including hydrochlorofluorocarbons (HCFCs) and hydrofluorocarbons (HFCs). Growth in
atmospheric concentrations of HCFCs has been observed for several years and is currently about 7
percent per year. The direct global warming potential of most HCFCs and HFCs are less than those of the
compounds they replace, although some HFCs have substantial global warming potentials.
Perfluorocarbons, which have been proposed as CFC substitutes in some applications and are by-



products of some industrial processes, including aluminum production, have very long atmospheric
lifetimes (several thousand years) and are extremely powerful greenhouse gases. Because they are not
harmful to the ozone layer, they are not controlled by the Montreal Protocol. Because of their
greenhouse effect, however, they will be considered under the Framework Convention on Climate
Change.

Ozone

Ozone is an important greenhouse gas present in both the stratosphere and troposphere. In the
troposphere ozone is produced from various precursor gases (carbon monoxide, nitrogen oxides, and
non-methane hydrocarbons) and as a result of chemical feedbacks involving methane. Tropospheric
ozone-a key component of smog-has increased above many locations in the Northern Hemisphere over
the last 30 years. This is a cause for concern because tropospheric ozone acts as a strong absorber of
infrared radiation and in high concentrations causes respiratory distress in humans. In the Southern
Hemisphere, a decrease has been observed since the mid-1980s at the South Pole; in the hemisphere as
a whole, data are insufficient to draw strong inferences.

In the stratosphere ozone is continually being formed and destroyed by chemical reactions. Large
natural changes occur in stratospheric ozone concentration; for example between summer and winter, a
change of about 25 percent can occur at mid-latitudes. Stratospheric ozone depletion occurs if the rate
of ozone destruction becomes faster than its rate of formation, either because of natural causes or
human activities. Over the past 15 to 20 years, loss of stratospheric ozone caused by CFCs and halons
may have partially offset their direct warming effect. Stratospheric ozone depletion is also linked to
increases in ultraviolet (UV) radiation.

Stratospheric Ozone Depletion

Long-term global satellite and ground-based monitoring data indicate that stratospheric ozone
depletion has been occurring over most of the globe, except in the tropics, since late in the 1970s. The
most dramatic evidence of this decline is the springtime ozone hole in the Antarctic. Downward trends
of several percent per decade are now observed in all seasons at mid-latitudes (poleward of 20 degrees)
in both hemispheres, with winter and springtime declines of as much as 6 to 8 percent per decade
observed poleward of 45 degrees. Global ozone depletion worsened significantly in 1992 and 1993,
including wintertime depletions of up to 25 percent over populated regions in the high latitudes of the
Northern Hemisphere.

The observations of unprecedented and unexpected ozone depletion in 1992 and 1993, coinciding with
the period following the eruption of Mt. Pinatubo, have revealed new gaps in scientific understanding
and, hence, in prognostic capabilities. While ozone levels may have been perturbed by the Mt. Pinatubo
eruption, either by changes in stratospheric temperature and/or circulation or by enhanced
heterogeneous chemistry, the magnitude and timing of the recent, large ozone decreases are not fully
explained by the current understanding of these effects. Consequently evaluation of the heterogeneous
chemistry associated with surface reactions on aerosols through laboratory studies, atmospheric
observations, and modeling remains a research priority.



Antarctic Ozone Hole. Each winter the atmosphere over Antarctica is isolated from the rest of the world
by the polar vortex. It is dark and very cold, resulting in the formation of clouds in the ozone layer of the
stratosphere. When the sun shines on Antarctica again in springtime, chlorine in these clouds causes
local depletion of ozone, thus creating the ozone hole. The hole disappears when the Antarctic
atmosphere warms up enough to break up the circulation which isolates it from the rest of the world.
Ozone-rich air then flows in to replenish the ozone layer over Antarctica. The springtime Antarctic ozone
hole has been growing successively larger and more intense since the 1960s. Now the springtime
(October) average total ozone values over Antarctica are 50 to 70 percent lower than those observed in
the 1960s. In 1993 the ozone hole over Antarctica produced the lowest values of ozone ever recorded
anywhere in the world. The ozone hole is expected to reach its most severe levels early in the next
century, and recovery is estimated to take 70 years.

Environmental Implications. Significant increases in ultraviolet (UV) radiation have been observed in
conjunction with periods of intense ozone depletion. Analysis of fauna living in the Antarctic region,
analysis of health data, and field and laboratory experiments indicate that increases in UV levels may
have significant deleterious impacts on human health, fish populations, and, if sustained, most of the
earth's ecosystems. In humans and other terrestrial and aquatic organisms, impacts can include immune
system suppression, sunburn, cataracts, lesions, reduced vitamin D synthesis, and cancers which can
result in reduced fitness and death. In plants UV can inhibit the photosynthetic process and result in the
death of organisms.

Changes in UV exposure also relate to issues concerning changing species diversity and agricultural
productivity and induce adverse effects on materials such as plastics. The 1993 springtime ozone hole
over Antarctica allowed record levels of UV light to reach Antarctica. At one Antarctic monitoring site,
UV-B, the part of the spectrum most harmful to life, was recorded at levels 44 percent higher than in
1992. Investigations are now underway on the impact that the increased UV might have on life on and
around Antarctica, and on whether animals and plants may have mechanisms to avoid harm from
increased UV. Current UV levels have already reduced productivity of ocean phytoplankton-microscopic
plants that comprise the base of the Antarctic food chain-by 6 to 12 percent in areas affected by the
ozone hole.

Stratospheric ozone depletion is also linked to changes in the surface climate. Loss of lower-
stratospheric ozone is predicted to lead to a cooling tendency at the surface. As a result of this effect,
ozone decreases offset some of Mt. Pinatubo eruption, either by changes in stratospheric temperature
and/or circulation or by enhanced heterogeneous chemistry, the magnitude and timing of the recent,
large ozone decreases are not fully explained by the current understanding of these effects.
Consequently evaluation of the heterogeneous chemistry associated with surface reactions on aerosols
through laboratory studies, atmospheric observations, and modeling remains a research priority.

The greenhouse warming of the halocarbons that caused the ozone change. Such indirect couplings
complicate projection of changes in the global climate.

The United Nations Montreal Protocol (1987) and its amendments are being implemented to phase out
production of ozone-depleting compounds. Even if the control measures are fully implemented,
however, ozone depletion will continue for nearly another decade. Because of the long atmospheric
lifetimes (up to 100 years) of many of the halocarbons, the earliest recovery of the Antarctic ozone hole



is several decades away, and a return to near-natural atmospheric levels of chlorine and bromine, and
therefore of ozone, will take centuries.

Aerosols

Modeling studies suggest that, in contrast to greenhouse gases, anthropogenic particles in the
atmosphere derived from sulfur dioxide emissions from coal and oil combustion and heavy industrial
processes and from biomass burning can lower surface temperatures. Research on the radiative effects
of these atmospheric aerosols is important to understand whether aerosols may be, in the near-term,
offsetting the enhanced greenhouse effect of carbon dioxide. Recent studies suggest that the
hemispheric asymmetry in this century's warming may be due, at least in part, to the preferential
presence of sulfate aerosols in the Northern Hemisphere as a result of industrial emissions patterns.

Natural Factors

Natural factors can exert positive or negative radiative forcings. For example since about 1850, a change
in the sun's output may have resulted in positive radiative forcing. In contrast some volcanic eruptions,
such as that of Mt. Pinatubo in June 1991, result in short-lived (a few years) increase in aerosols in the
stratosphere, causing a large, but short-lived negative radiative forcing. The effect of the Mt. Pinatubo
eruption has been detected in the observed temperature record.

Climate Change Indicators

The accumulated evidence suggests that global climate change may be occurring. Among the indicators
changes in surface air temperatures provide the most direct evidence. Global mean surface
temperature, as indicated by the long-term measured climate record, has increased between 0.3 and
0.6 degrees Celsius over the past century. The observed warming over parts of the Northern
Hemisphere mid-latitude continents largely characterized by increases in minimum (night-time) rather
than maximum (day-time) temperatures. Scientists and governments around the world agree that if the
current rate of increase in anthropogenic emissions of greenhouse gases continues, the global mean
temperature will likely warm between 1.5 and 4.5 degrees Celsius over the next century.

Additional evidence for global climate change can be gleaned from observational and satellite records of
precipitation over land areas in middle latitudes and in the tropics, areal extent of snow cover, date of
snow cover disappearance in the Arctic, trends in sea-ice extent in the Arctic and Antarctic regions,
melting of glaciers outside the polar zone, and sea-level rise.

Land Use and Global Climate Change

Alterations of natural systems-clearing land for agriculture, logging forests, or reclaiming swamps-have
impacts on emissions and absorption of greenhouse gases but consequences whose magnitude is
uncertain. Improved predictions of the response of terrestrial ecosystems to changes in temperature,
rainfall, solar radiation, especially UV radiation, and changes in carbon dioxide concentrations will
enable the development of management strategies for reducing damage to valuable ecosystems.



Why is Climate Change an Issue

The predicted increases in global mean temperature are likely to lead to shifts in precipitation patterns
and rising sea level. Although the implications of these changes is not fully understood, it is climate
change that poses the most serious threat to human health, global productivity, and worldwide
economic stability.

Prospective changes in precipitation patterns from climate change are predicted to lead to important
shifts in world agricultural, forestry, and grassland regions and in the availability of water resources,
with the possibility of altering long-established patterns of land use. The growth rate of some plants
might be increased in the presence of additional carbon dioxide-called the -fertilization effect-. Together
these changes have the potential to cause important shifts in habitat for flora and fauna. Although
average global food productively may not be affected adversely by climate change, local effects,
especially in developing countries, could lead to hunger, malnutrition, and large-scale human
migrations.

Climate change also poses a threat to forestry and fishery resources. Recent studies suggest that forest
health may be impacted by negative synergisms among depositional pollutants (such as acid rain), global
change parameters (such as elevated carbon dioxide), and biotic stresses (such as insect feeding). Slight
changes in salinity or temperature may impact adversely larval stages of fish, the most vulnerable life
stage to environmental change.

The warming of the oceans and the melting of icecaps and glaciers will result in sea level rise. The
amount of sea level rise over the next century is projected to be tens of centimeters (several times the
rate of rise in the recent past), which could lead to coastal flooding, the loss of valuable wetlands, and
increased threats to coastal areas from storm surges and hurricanes.

Although there has been little research to date on the human health effects from climate change, such
effects could range from increases in vector-borne diseases to higher mortality rates during increased
conditions of excessive heat and air pollution, particularly in areas with a high incidence of poverty.

Estimates of human-induced changes in land-cover vary according to the system of land-cover
classification used, but to provide some examples, human activities over the last three centuries have
resulted in a net loss of approximately 2.32 million square miles or 6 million square kilometers of forest
(an area slightly smaller than Australia); a net gain in cropland of approximately 4.6 million square miles
or 12 million km2 (an area approximately the size of the United States and Mexico); and a net loss of
approximately 0.62 million square miles or 1.6 million km2 of wetlands.

While the direct effects of land-cover changes on global environmental systems are not precisely
understood, it is generally accepted that changes in land-cover from human activities have resulted in a
net flux of carbon dioxide to the atmosphere approximately equal to the net release over the same
period from fossil fuel burning, with land-use and land-cover change representing the largest human
source of emissions of nitrogen dioxide. The potential impacts of land-cover changes on climate can only
be crudely assessed at present. Much attention has been focused on the effects of deforestation of large
areas of tropical rainforest and the resulting changes in radiative forcing through release of carbon into
the atmosphere. But land-cover changes also affect regional climate by altering surface runoff,



temperature, and wind speed. In the United States, recent trends in land use such as the abandonment
of farmland and the increase in forest area should enhance natural absorption of carbon dioxide and
methane while reducing emissions of nitrous oxides associated with agricultural fertilizer use.

Program Accomplishments

The focus in 1993 was on global environmental change. President Clinton announced on Earth Day 1993
that the United States was committed to reducing greenhouse gas emissions to the 1990 level by the
year 2000. Other accomplishments included a new Climate Change Action Plan and measures to help
implement the Framework Convention on Global Climate Change, to protect the stratospheric ozone
layer, and to phase out CFC-production.

U.S. Climate Change Programs

The United States is signatory to the 1992 Framework Convention on Climate Change that commits
nations to the aim of reducing emissions of greenhouse gases and to the Montreal Protocol that strives
to phase out production of CFCs and other ozone-depleting substances. In 1993 the United States
undertook a number of programs that helped comply with these agreements.

Earth Day 1993

On the occasion of the 24th Earth Day, April 21, 1993, President Clinton announced that the United
States was committed to reducing greenhouse gas emissions by the year 2000 to their 1990 levels and
promised a plan to outline steps for achieving these levels. At the 1992 Earth Summit in Rio the United
States had joined more than 150 other countries in signing the Framework Convention on Climate
Change, whose objectives are to stabilize greenhouse gas concentrations in the atmosphere at a level
that would prevent dangerous anthropogenic interference with the climate system within a timeframe
sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food production is
not threatened, and to enable economic development to proceed in a sustainable manner. As of
December 21, 1993, the Framework Convention had been ratified by 50 countries and was scheduled to
enter into force in 1994.

The Climate Change Action Plan

In October 1993 President Clinton released a blueprint for reducing greenhouse gas emissions, The
Climate Change Action Plan. The plan will provide a foundation for the National Report required under
the Framework Convention on Climate Change that will describe the policies, programs, and measures
the United States is taking to reduce greenhouse gas emissions. The plan targets all greenhouse gases
and calls for 50 actions involving many sectors of the economy-industry, transportation, homes, office
buildings, forestry, and agriculture. Examples follow.

Forests as Carbon Sinks. One action would reduce carbon dioxide emissions by protecting forests, which
are natural greenhouse gas sinks.



Climate Challenge. The Department of Energy (DOE) has formed a new partnership with major electric
utilities who have pledged to reduce greenhouse gas emissions. Participating utilities may choose from a
range of control options and experiment with innovative ideas to achieve their emission reduction goals.

Climate Wise. As part of this joint program cosponsored by the DOE and the EPA, firms who agree to
reduce greenhouse gas emissions set bottom-line emission targets that they can attain using the most
cost-effective means available.

DOE Motor Challenge. This new initiative sponsored by the DOE, motor system manufacturers,
industrial motor users, and utilities promotes installation of the most energy-efficient motor systems in
industrial applications.

EPA Partnerships. Chemical companies are working with the EPA to reduce byproduct emissions of
potent greenhouse gases by 50 percent from their manufacturing operations. Aluminum producers
joined with the EPA to identify opportunities to reduce greenhouse gas emissions and set targets for
real reductions.

U.S. Initiative on Joint Implementation. In addition to reducing greenhouse gas emissions with
domestic actions, the Plan lays the foundation for an international response. The Framework
Convention encourages countries to explore emission reduction projects together under a program of
joint implementation. To gain experience in verifying net emission reductions from certain types of
investments in other countries, the U.S. Initiative on Joint Implementation will develop projects to
provide greenhouse gas reductions beyond the domestic programs and promote sustainable
development. The initiative will advance thinking on issues that need resolution before an international
joint implementation effort can be fully mounted.

White House Conference on Global Climate Change

The interagency team assigned by the President to develop a new Climate Change Action Plan relied
heavily on public input. For that purpose the team helped organize the White House Conference on
Global Climate Change, held on June 10-11, 1993, in Washington, D.C. The conference provided the
opportunity for hundreds of recognized experts to offer their suggestions and views. The Climate
Change Action Plan was released in October 1993.

Green Technology

The EPA continued to promote green programs that encourage the voluntary introduction of new
energy-saving technologies in the marketplace. Accomplishments in 1993 included the following:

Natural Gas Star Program. In March 1993 the natural gas industry and the EPA launched this voluntary
partnership to reduce methane emissions from their operations. The 16 participating companies
represent 40 percent of U.S. gas transmission and distribution systems. Potential savings from the
program could reach 1 million metric tons of methane-the CO2 equivalent of removing 3 million cars
from the road.



Energy Star Computers. These computers have a feature that allows the machine to reduce its power
consumption automatically or -go to sleep- when not in use. Energy Star computers entered the market
in 1993;

Ozone-Friendly Refrigerators. Whirlpool won a $30 million contract in a contest sponsored by an
electric utility consortium to provide consumers with energy-efficient, ozone-friendly refrigerators; and

Green Lights Program. This initiative, which encourages companies to replace their existing lighting with
new, energy-efficient lighting fixtures, grew to over 1,000 participants in 1993.

Phaseout of Ozone-Depleting Substances

The United States continued to make progress in implementing its regulatory schedule for the phaseout
of ozone-depleting substances (ODS). The regulatory implementation schedule, which meets domestic
and international deadlines for the phaseout, takes a two-pronged approach:

. ODS Phaseout. Complete the phaseout of Class | ozone-depleting substances by the end of 1995, and

. Significant New Alternatives Policy (SNAP). Implement the SNAP, which evaluates substitutes or
alternatives for ozone-depleting substances based on the ozone-depletion potential of a substance,
global warming potential, flammability, toxicity, exposure potential, and economic and technical
feasibility.

Freezing Methyl Bromide Production

In January 1993 in keeping with the Montreal Protocol and subsequent agreements, the United States
signed a notice of proposed rulemaking (NPRM). In addition to accelerating the phaseout schedule, the
proposed rule would list methyl bromide as a Class | substance and freeze its production at 1991 levels.

ODS Labeling Program

A labeling requirement for containers of ozone-depleting substances, for products manufactured with
ODS, and for products containing ODS will go into effect in 1994. The following warning will appear on
labels: -Warning: Contains (insert name of substance), a substance which harms public health and the
environment by destroying ozone in the upper atmosphere.- The EPA will enforce use of the label.

CFC Replacements

Studies on CFC replacement compounds are underway to determine their potential impacts on humans
and the environment. The metabolism and toxicity of hydrochlorofluorocarbons (HCFCs) and
hydrofluorocarbons (HFCs), for example, are being investigated. Available data indicate that compounds
that are rapidly metabolized are more toxic than those that are slowly metabolized. HCFC-132b is
metabolized rapidly and yields metabolites that are potent inhibitors of the enzymes used by the body
to detoxify many drugs and chemicals. As a result its development has been discontinued. Other
research suggests that HCFC-123 may increase susceptibility to hepatitis in sensitive individuals.
Computer modeling studies of reactions of CFC substitutes are being conducted to develop models that



will predict metabolism rates and identify compounds likely to be poorly metabolized and therefore of
little toxic potential. Preliminary results of this research are promising, and the range of compounds to
be tested has been expanded. The biospheric transport and fate of CFC substitutes are also being
investigated to assess likely future concentrations of these new chemicals in air, water bodies, and soils.

UV Monitoring Network

Substantial progress has been made in establishing a U.S. Interagency Ultraviolet (UV) Monitoring
Network. Several federal agencies are either currently operating or are developing UV monitoring
networks. Because each of the individual agencies have different research and operational needs for UV
data (such as concerns with effects on agriculture, on human health, and on fish and wildlife), each of
these networks are using different types of instruments that best address their respective needs. A UV
monitoring plan has been developed to ensure that data collected by the individual agency networks are
intercalibrated.

International Climate Change Actions

The United States is a major participant in international efforts to understand and assess the state of
knowledge about global change issues. Hundreds of scientists from more than 50 countries have
participated in recent assessments which have included review of scientific results, environmental
impacts, technologies, and economic considerations. These intergovernmental assessments are
especially important as they are intended to serve as primary inputs to the many international
conventions and protocols that the United States supports, including the Framework Convention on
Climate Change, the Montreal Protocol on Ozone, and the Convention on Biological Diversity (see
Chapter 6).

The Intergovernmental Panel on Climate Change

The Intergovernmental Panel on Climate Change (IPCC) was established by the World Meteorological
Organization and the United Nations Environment Program in 1988. The IPCC produces reports on
climate change which characterize agreement and disagreement within the climate change research
community on issues of importance to policymakers.

The IPCC has produced the 1990 Assessment covering changes in climate, potential impacts, and
response strategies; a 1992 Supplement which updated the 1990 volume in time for consideration by
governments at the Earth Summit; and a forthcoming 1994 Special Report focusing on radiative forcing
of climate resulting from human emissions of greenhouse gases. That report also includes technical
guidelines for evaluating sources and sinks of greenhouse gas emissions and technical guidelines for
evaluating the potential impacts of climate change. The IPCC currently is preparing a second
comprehensive assessment of climate change and the vulnerability of natural and socioeconomic
systems to change, scheduled for completion in 1995.

The IPCC assessment process has been a critical part of establishing scientific consensus on climate
change issues, largely because of the extensive involvement of a diversity of national and scientific



backgrounds, representation of minority views, extensive peer review, and a commitment to scientific
excellence.

REFERENCES

Clinton, W.J. and A.C. Gore, The Climate Change Action Plan, (Washington, DC: Executive Office of the
President, October 1993).

Executive Office of the President, Office of Science and Technology Policy, Our Changing Planet: The FY
1995 U.S. Global Change Research Program, A Report by the Committee on Environment and Natural
Resources Research of the National Science and Technology Council, (Washington, DC: EOP, OSTP,
1994).

Hickman, L.E. and S.D. Lyles, Sea Level Variation in the United States, 1855-1993, (Silver Spring, MD: U.S.
Department of Commerce, National Oceanic and Atmospheric Administration, National Ocean Service,
1994).

Intergovernmental Panel on Climate Change, Radiative Forcing of Climate Change: The 1994 Report of
the Scientific Assessment Working Group of IPCC, (World Meteorological Organization and United
Nations Environment Program, 1994).

U.S. Congress, Office of Technology Assessment, Combined Summaries: Technologies to Sustain Tropical
Forest Resources and Biological Diversity, (Washington, DC: GPO, May 1992).

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National
Environmental Satellite, Data, and Information Service, National Climatic Data Service, Climate
Variations Bulletin, Historical Climatology Series 4-7, Vol. 5, No. 12 (Asheville, NC: DOC, NOAA, NESDIS,
NCDC, December 1993).

Storm Data and Unusual Weather Phenomena with Late Reports and Corrections, Vol. 35, No. 12
(Asheville, NC: DOC, NOAA, NESDIS, NCDC, December 1993).

U.S. Department of Energy, Oak Ridge National Laboratory, Carbon Dioxide Information Analysis Center,
Trends -93: A Compendium of Data on Global Change, (Oak Ridge, TN: DOE, ORNL, CDIAC, September
1994).

U.S. Department of Energy, Energy Information Administration, Emissions of Greenhouse Gases in the
United States 1985-1990, (Washington, DC: DOE, EIA, September 1993).

Energy Use and Carbon Emissions: Some International Comparisons, (Washington, DC: DOE, EIA, March
1994).

U.S. Department of the Interior, United States Geological Survey, At Work Across the Nation: U.S.
Geological Survey Yearbook Fiscal Year 1993, (Reston, VA: DOI, USGS, 1993).

U.S. Department of State, Climate Action Report, Submission of the United States of America Under the
United Nations Framework Convention on Climate Change, (Washington, DC: GPO, 1994).



U.S. Department of Transportation and U.S. Environmental Protection Agency, Clean Air through
Transportation: Challenges in Meeting National Air Quality Standards, (Washington, DC: DOT and EPA,
August 1993).

U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, National Air
Pollutant Emission Trends, 1900-1992, (Research Triangle Park, NC: EPA, OAQPS, October 1993).

National Air Quality and Emissions Trends Report, 1992, (Research Triangle Park, NC: EPA, OAQPS,
October 1993).

U.S. Environmental Protection Agency, Office of Policy, Planning and Evaluation, Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-1993, (Washington, DC: EPA, OPPE, September 1994).

Implications of Climate Change for International Agriculture: Crop Modeling Study, (Washington, DC:
EPA, OPPE, June 1994).

U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics, 1991 Toxics Release
Inventory: Public Data Release, (Washington, DC: EPA, OPPT, May 1993).



Chapter 2: Water Quantity and Quality

From the first Americans to the present day, our people have lived in awe of the power, the majesty, and
the beauty of the forest, the rivers, and the streams of America.

President Bill Clinton

Despite major droughts and chronic water shortages in some locales and record floods in others, the
United States has an abundance of high-quality, fresh surface water and groundwater. In 1993
combined withdrawals from rivers, streams, lakes, reservoirs, and groundwater aquifers continued to
meet U.S. needs for potable freshwater. Water issues centered on reauthorization of the Clean Water
Act and the Safe Drinking Water Act. The Administration supports amendments that would provide
better protection of our nation's water at a lower cost. Other issues ranged from joint U.S.-Canadian
efforts to restore the Great Lakes ecosystem to U.S.- Mexican efforts to improve water quality in the Rio
Grande River.

A number of federal agencies are involved in managing and protecting the nation's water resources.
Within the Department of the Interior (DOI), the U.S. Geological Survey (USGS) provides the hydrologic
information essential to these tasks. The Bureau of Reclamation (BOR) operates water projects to
provide flood control, and water supplies to western states for irrigation, municipal and industrial use,
hydropower, recreation, and fish and wildlife. Other DOI agencies, such as Fish and Wildlife Service and
the Bureau of Land Management have programs to protect water quality and aquatic ecosystems. The
U.S. Environmental Protection Agency (EPA) administers water pollution control and safe drinking water
programs and, with the Army Corps of Engineers (COE), regulates the dredging and filling of wetlands
and other coastal waters and ocean dumping. The COE also oversees a vast system of levees, dams, and
reservoirs primarily for flood control, irrigation, hydropower, and navigation. Within the Department of
Agriculture, the Soil Conservation Service administers swampbuster and wetlands reserve programs, and
within the Department of Commerce, the National Oceanic and Atmospheric Administration (NOAA)
conducts coastal and marine water quality assessments and supporting research. The NOAA also
manages the nation's marine sanctuaries and estuarine research reserves. In addition many states
assume principal administrative roles in managing water resources through programs delegated to them
by the federal government.

Water resource issues tend to focus on either quantity and/or quality for surface water or groundwater.
Hydrologic distinctions between surface water and groundwater are far from absolute, with
groundwater supplying an estimated 40 percent of average annual baseflow to streams.

Water Quantity

Among the good news, the nation is not running out of water, and total water use is below estimates.
Periods of above-normal precipitation, however, will likely follow periods of drought, in the future as in
the past. Water-related events in 1993, which were a study in contrasts, support this contention. The
prolonged 1987-1993 drought that affected much of California, Arizona, and other western states
appeared to end only to be followed by winter floods on the Gila and Tijuana rivers; then summer came
with record floods that devastated the Mississippi and Missouri river basins.



Conditions and Trends

In 1993 the renewable (long-term) supply of water in streams and aquifers was estimated to be 1,400
billion gallons per day for the conterminous United States. Offstream withdrawal of surface water
continued to be the primary source of the nation's water supply, but groundwater, as it has since 1950,
continued to gain in favor as an additional source. Groundwater, the source of drinking water for over
half the U.S. population and for most rural residents, increased in use for all purposes except
thermoelectric power generation where water is used in the generation of electricity by steam turbines.

The factors determining whether a community uses surface water or groundwater as its freshwater
source differ across the country. The largest withdrawals of fresh surface water occurred in California,
Idaho, lllinois, Michigan, Ohio, and Texas. Together eight states withdrew more than 10 billion gallons of
freshwater per day for offstream uses, accounting for 41 percent of the total surface water withdrawals
in the nation. States with the largest fresh groundwater use are in the West where irrigated agriculture
is common.

Despite projections that U.S. water use would increase, total offstream and instream uses declined in
1985 compared to 1980. In 1990 although total offstream use rose 2 percent above 1985, it remained 8
percent less than earlier projections. For most water- use categories, a general slackening in the rate of
increase changed to a decrease in water use between 1980 and 1985. Two exceptions are
thermoelectric power plants, which in 1990 used the greatest share with 48 percent of total
withdrawals, and public water supplies that accounted for only 9.4 percent of the total.

A 4-percent increase in total withdrawals for thermoelectric power from 1985 to 1990 was the result of
a 15-percent increase in saline water withdrawals. This water is used for cooling purposes, with most of
it returned to the source. Instream water used for hydroelectric power generation remained a major
nonconsumptive use of managed water systems.

Even though the U.S. population increased 4 percent between 1985 and 1990, withdrawal and
consumptive- use increased only 2 percent during this time, in part due to increasing efforts for water
conservation, improved efficiency of water use, and use of water- reuse technology. These figures
contrast the 1970-1975 figures, when the rate of increase in withdrawals more than doubled the rate of
population growth.

Surface Water

The exploration and development of the United States has relied on surface water. Today surface water
continues to be the major source of water for municipal and industrial use, irrigation, and generation of
electricity. Rivers, lakes, and reservoirs also provide recreational opportunities for tens of millions of
people each year and support fisheries and wildlife habitat.

The hydrologic cycle-the continual circulation of water from the sea to the atmosphere to the land and
back again-determines the natural availability of surface water in any geographic area. This availability
depends ultimately on the amount of rain and snow an area receives. Average annual precipitation in
the United States is 30 inches per year; however, the range varies from a few tenths of an inch per year
in desert areas of the Southwest to 400 inches per year at sites in Hawaii.



Streamflow

The standard measure of water quantity, whether offstream or in- stream and whether for recreation,
irrigation, or public water supplies, is streamflow. The USGS 6-year streamflow trend data for October
1988-September 1993 illustrate the variation in natural distribution of water supplies across time and
space. The hydrograph for the United States and Southern Canada shows that monthly streamflow for
1993 was well above the long-term median streamflow for the 30-year period 1961-1990. Streamflow
amounts in many of the 12 hydrologic basins monitored by the USGS also were in the above-normal
range, especially in the upper Mississippi River basin, which includes the Missouri River. In contrast
streamflow has been below normal in the Northwest for most of the past several years.

Floods

Floods occur when weather deviates strongly from the long-term climate pattern and delivers more
water to land surfaces than can be readily absorbed or stored.

The Midwest Flood of 1993. The single most damaging flood event of the year was -the Great Midwest
Flood. This protracted event began setting itself in motion in January with development of abnormally
high soil moisture levels in the Upper Midwest and a significant snowpack. Moderate flooding from
heavy rains in April and May aggravated the situation. In late June an extraordinarily stable and
extremely wet weather pattern established itself over the Midwest, producing intense rains over lowa,
Missouri, Minnesota, Wisconsin, lllinois, Kansas, Nebraska, and North and South Dakota. The rains
continued through July and August, and produced record floods over much of this 9-state area. Flood
waters overtopped, undercut, and breached over 1,000 levees, flooding thousands of acres of land and
hundreds of homes, structures, and buildings.

The rainfall over the upper Midwest from May to August 1993, unmatched in the historical records of
the central United States, was approximately 200-350 percent of normal for the northern plains
southeastward into the central Corn Belt. The precipitation totals were remarkable not only in
magnitude but also in their broad regional extent: record wetness existed over 260,000 square miles.
With wet antecedent conditions which caused waterlogged soils, the water from the heavy rains had no
place to go other than into the streams and river courses. The result was record flooding which equaled
or exceeded flood recurrence intervals of 100-years along major portions of the mid-Mississippi and
lower Missouri rivers. In terms of precipitation amounts, record river stages, flood duration, areal extent
of flooding, persons displaced, crop and property damage, and economic impact, the Midwest Flood of
1993 surpassed all previous U.S. floods. Flood damages in the nine affected states are estimated at
$15.6 billion, but fortunately the number of deaths was relatively low: 38 people died as a direct result
of flooding.

Winter Floods In the Southwest. On January 19, 1993, the President declared the entire state of Arizona
a flood disaster area. The excessively wet 1992-1993 winter, while beneficial to Arizona and California in
breaking their longstanding drought, led to heavy runoff that caused the severe flooding, dam
overtopping, agricultural and other property damage, and loss of life. Flood warnings were in effect
almost continuously from January through April for the middle and lower Gila River. Among the forecast



locations monitored by the National Weather Service, 14 experienced record flows, but the most deadly
flooding occurred on the Tijuana River, along the border between California and Mexico.

For the first time since it was constructed in 1960, the Painted Rock Dam on the Gila River, 50 miles
southwest of Phoenix, filled to capacity (2.6 million acre-feet or 113 percent of flood control capacity)
and had an uncontrolled spill. All upstream reservoirs on the Gila, Salt, and Verde rivers also filled and
spilled through their emergency spillways. The uncontrolled flow out of the Painted Rock Reservoir
resulted in flooding as far downstream as Mexico and led to the evacuation of 3,500 people. Total
damages from the southwest winter floods were $392 million ($228.9 million in Arizona and $163.7
million in California), with 17 deaths attributed to the flood.

Flood Risk Reduction. As a result of 1993 floods and the damage and loss of life that occurred, the
effectiveness of the traditional levee-drainage-diversion approach to alleviating flood risk in flood-prone
basins is under review. In 1993 the Administration formed several interagency working groups to
consider alternative ways to reduce flood risks in the future, such as programs that protect, restore, and
enhance wetlands, thus reducing the rate of inflow from the watershed, and movement of dwellings out
of hazard zones. For example hazard mitigation projects funded by the Federal Emergency Management
Agency following these recent flooding disasters are removing development from floodplains and
restoring some areas of the floodplains to open space and natural areas.

In the fall of 1993 the White House chartered the Scientific Assessment and Strategy Team to develop a
database of flood and basin information at the EROS Data Center in Sioux Falls, South Dakota. The White
House also appointed the Administration Floodplain Management Task Force to make
recommendations on changes in current policies, programs, and activities of the federal government
that most effectively would achieve risk reduction, economic efficiency, and environmental
enhancement in the floodplain and related watersheds.

Droughts

At the other extreme from floods, droughts can severely reduce water availability and cause significant
environmental impacts and economic hardships. The adverse effects of a drought on water supplies
depend on the following factors:

. Amount of water stored or available from the preceding year;

. Water demands relative to average flow;

. Soil conditions;

. Natural flow during a drought period; and

. Drought-stressed vegetation that retard recovery of soil moisture until its deficit is satisfied.

The multi-year droughts of the late 1920s and 1930s resulted in extensive regional impacts. For the past
several years, river basins throughout the western region have experienced drought conditions.

Snow Water Equivalents. About 75 percent of the useable water in the western states originates as
mountain snowfall. This snow accumulates during winter and spring and remains for as much as 9
months before it melts and appears as streamflow. Measured by snow water equivalents, snowpack is



the most relevant factor in determining water supply in the West. Fall precipitation influences soil
moisture prior to the formation of the snowpack and explains, in part, the effectiveness of the snowpack
in producing runoff. Soil moisture condition has been traditionally measured by the Palmer Drought
Severity Index (PDSI), but is now also reported as a Surface Water Supply Index calculated from existing
soil moisture conditions, snowpacks and precipitation, and expectations in several western states.

Water-Deficit Areas. Throughout the 19th and most of the 20th centuries, water management focused
on acquiring additional water supplies to meet the needs of expanding populations and associated
economic development in water-deficit areas. Much of this need was met by damming rivers and storing
water in reservoirs during times of high flow. Engineering advances in the construction of high dams and
the generation of hydroelectric power enabled the transportation of large amounts of water over great
distances to irrigate arid lands and meet water demands of growing cities in the West and Southwest.
Parts of the country, especially in the West and Southwest, have begun to face the physical limits of
water resources. Large-scale development of water resources in the near future is unlikely because in
many locations, the best reservoir sites are already developed. Construction costs and concerns about
the environmental impacts of dams also call into question the feasibility of additional development.
Continued growth in these regions will require some combination of importing water and using and
managing water more efficiently.

Storage Impoundments. Water supplies in storage impoundments were affected by the drought which
gripped much of the West and Midwest from 1987 through 1992. In most drought areas, water supplies
reached critically low levels. The unprecedented flooding that occurred along the upper Mississippi and
lower Missouri rivers essentially ended the drought in the Missouri basin. In 1993 the Columbia River in
Washington, Idaho, and Oregon and the drainages of the Sierra Mountains in California and Nevada
remained the only major areas of persistent drought in the nation.

Western Water Supplies

Water Year 1993 (October 1, 1992, through September 30, 1993) began with poor reservoir storage and
poor soil moisture conditions. Some reservoirs had less than half of average storage after several years
of drought in much of the West.

Central Valley Project of California. The Central Valley Project began the water year with 51 percent of
average storage.

Nevada, Oregon, and Washington. Reservoirs in these states were in exceptionally poor condition,
including those in the Humboldt River basin of Nevada and the Yakima River basin of Washington.

Southwest. The areas with good to excellent water supply were the Rio Grande basin of New Mexico,
the Salt River basin of Arizona, and most of Texas.

Great Plains. A number of reservoirs in the Great Plains area had extremely high reservoir contents and
had to evacuate water to provide space for flood storage. The upper portions of the Great Plains were
affected by the weather patterns that produced the flooding in the Mississippi and Missouri rivers. Most
reservoirs filled to capacity and remained full. In addition soil moisture conditions were extremely wet
during the summer of 1993.



Snow Water Equivalents. Though it fluctuated as the year progressed, the February 1 snow water
equivalent showed average to well above average snowpack in much of the West. The southern half of
the region had exceptionally high snowpacks and forecasted inflow. Exceptions to this pattern were
found in portions of the Northwest and Montana.

Streamflow Forecasts. These forecasts reflected the same fluctuating pattern with some accounting for
dry soil moisture conditions. In general this pattern of snowpack and streamflow forecasts prevailed
through the snow season into May when the last forecasts are made.

Palmer Drought Severity Index. End-of-year PDSI data showed most areas of the West with adequate to
excellent soil moisture, and end-of-year water supply conditions showed most areas with good to
excellent carryover reservoir storage.

Groundwater Availability

Groundwater is available nearly everywhere in the United States, although the quantity available and
the conditions controlling its occurrence differ from region to region. Maximum average well yields
occur in the Columbia Lava Plateau (Washington, Oregon, Idaho, California, and Nevada) and the
southeastern Coastal Plain. The smallest yields generally are in the western mountain ranges.
Groundwater pumping has increased steadily during the past several decades, with changes in water
table levels in wells reflecting changes in the amount of groundwater in storage. In certain areas long-
term withdrawals of large volumes of groundwater, primarily for agriculture, have resulted in
widespread declines in water levels by 40 feet or more. Where the decline in water level took place
many years ago, some areas have had their water table stabilize at a lower level. In other areas reduced
water levels are relatively recent events. Development trends, such as in the following areas, suggest
the need to conserve existing groundwater supplies if the nation is to meet future water needs.

Arizona and California. In water-deficit areas such as Arizona and California, large volumes of
groundwater continue to be withdrawn to meet agricultural and municipal needs. Because of limited
supplies, such withdrawals cannot be sustained indefinitely. Groundwater mining in the California San
Joaquin Valley has resulted in sediment compaction and land subsidence.

Florida. Groundwater development in Florida has redistributed natural flow patterns in the aquifers,
resulting in sinkholes, saltwater intrusion, and land surface subsidence.

Program Accomplishments

Although the federal government administers a significant portion of the nation's water storage and
conveyance facilities, water allocation and administration rests principally with the states. The Army
Corps of Engineers and the Bureau of Reclamation, through the operation of their projects, provide
water supplies to the states.

Water and Power

The Army COE manages over 600 water management projects nationwide, and the BOR, which manages
the majority of projects in the West, operates more than 350 reservoirs. These projects provide water



resources for municipal and industrial use, irrigation, hydroelectric power, flood control, navigation,
recreation, and fish and wildlife.

Water Conservation Projects

Water conservation is a major element of the BOR water resources management program. The BOR and
the Soil Conservation Service signed a Memorandum of Agreement in 1993 that lays the foundation for
the two agencies to collaborate in carrying out water conservation projects. During the year the BOR
provided technical assistance and training to states and water users in the West to improve water use
efficiency and to develop water conservation plans. Examples include the following projects:

Klamath Project. The BOR provided water users and interested parties with a drought plan, identified
water use priorities, suggested water conservation activities, provided water allocation projections, and
hosted a drought survival seminar.

Northwest Salmon Recovery Projects. In the Pacific Northwest, the BOR cooperated with interest
groups in selecting four demonstration projects for salmon recovery: the Snake River Flow
Augmentation Project and three Tributary Enhancement Water Conservation Projects.

Water Quality

Water quality began to emerge as an issue following World War Il. It took several decades of growing
concern, but the 1972 amendments to the Federal Water Pollution Control Act, commonly known as the
Clean Water Act, created the nation's landmark environmental legislation. The act and its amendments
have improved water quality in surface waters that receive discharges from municipal wastewater
treatment plants and industrial facilities. State governments and industry responded to regulations that
control the discharge of pollutants into waterways by reducing discharges, becoming more efficient in
water use, reducing the production of wastes, and improving the recycling of waste products. The Safe
Drinking Water Act introduced measures to prevent contamination of drinking water supplies.

Efforts to further improve water quality will focus more on the reduction of pollution from diffuse,
nonpoint sources, such as agricultural and urban runoff and contaminated groundwater discharges. In
most cases nonpoint sources of pollution are hard to control and costly to treat. Preventing pollution is
the preferred strategy for reducing nonpoint-source discharges.

Conditions and Trends

Water quality in the nation's rivers and streams either improved or remained about the same during the
1980s as shown by most available measures. Although modest improvements in water quality during
this period of economic and population growth represent a significant achievement in pollution control,
much remains to be done to reach existing water quality goals for the indicators currently monitored at
the national level. Moreover data on biological and toxicological aspects of river and stream water
quality are limited, leaving the questions of progress in these areas largely unanswered.

River and Stream Water Quality



From among the available surface water quality indicators, three types of national or regional data have
been analyzed by the USGS: selected chemical, physical, and sanitary constituents or properties of
water; toxic trace elements and pesticides in finfish tissues; and herbicides. The results of these analyses
were published by the USGS in 1993.

Chemical, Physical, and Sanitary Constituents or Properties

These include fecal coliform bacteria, total phosphorus, dissolved oxygen, nitrate, suspended sediment,
and dissolved solids.

Fecal Coliform Bacteria and Total Phosphorus. Notable improvements occurred in concentrations of
fecal coliform bacteria, an important indicator of the suitability of streamwater for contact recreation.
About 12 percent of monitoring stations showed decreased coliform concentrations. Total phosphorus,
usually the nutrient controlling eutrophication in freshwater, also showed improvement, with about 20
percent of stations showing decreased phosphorus. Nationally the percentage of water quality
monitoring stations having fecal coliform bacteria and total phosphorus concentrations greater than
desirable limits also decreased during the 1980s. Despite widespread declines in these indicators,
however, more than a third of the streams sampled in 1989 had annual average concentrations that
exceeded desirable limits.

Dissolved-Oxygen Concentrations. Overall about 10 percent of stations showed increased
concentrations of dissolved oxygen from 1980 to 1989. This improvement could reflect the effect of
improving point-source controls.

Nitrate Concentrations. Nitrate concentrations and yields remained nearly constant nationally, but they
declined in a number of streams draining agricultural areas where nitrate levels have been historically
high. This general tendency toward constant or declining concentrations represents a significant
departure from the pattern of trends for 1974 through 1981, when widespread increases in nitrate were
reported. Nitrogen supports eutrophication, an aging process that slowly fills a body of water with
sediment and organic matter and alters basic characteristics such as biological productivity, oxygen
levels, and water clarity. The quantity of nitrate transported to coastal waters, where nitrogen supports
eutrophication, decreased in the Gulf of Mexico area but increased somewhat in the North Atlantic and
California coastal areas during the 1980s.

Suspended Sediment Concentrations. About 10 percent of stations showed decreased suspended
sediment concentrations. The quantity of suspended sediment transported to coastal waters decreased
or remained the same in all but the North Atlantic region.

Dissolved Constituents. Some change was noted in concentrations of dissolved constituents that have
economic significance through their effects on the aesthetic characteristics of drinking water, the
chemical characteristics of industrial process water, or the salinity of irrigation water. About 12 percent
of stations showed decreased dissolved solids from 1980 to 1989, and annual average concentrations of
dissolved constituents exceeded desirable limits at a third or fewer of the sampled streams. The most
noteworthy changes were substantial decreases in the chemical corrosivity of stream water used for
domestic and industrial water supplies.



Toxic Contaminants

National information documenting trends in the toxicological aspects of fresh water is limited to data on
toxic contaminants in finfish tissue in major rivers and the Great Lakes. Contaminant concentrations in
finfish tissue are an integrative measure of water quality and can reflect long-term average contaminant
concentrations in stream water and sediment. The data show that, since the 1970s, concentrations
declined significantly for arsenic, cadmium, lead, chlordane and related organic compounds, dieldrin,
DDT and related compounds, toxaphene, and total PCBs (polychlorinated biphenyls). Concentrations of
mercury, however, remained nearly constant during the same period.

Herbicides in Streams

Although national trends data for pesticides in stream water are not available, recent studies of
herbicide concentrations in streams in agricultural areas of the midwestern United States (1989-1993)
provide regional information on the magnitude and distribution of herbicides in streams. In a 1989 study
atrazine exceeded applicable EPA drinking water criteria at 52 percent of the streams sampled during
the first runoff following herbicide application. For alachlor, cyanazine, and simazine, the number of
streams sampled that exceeded the criteria ranged from 2 to 49 percent. Substantially lower but
detectable concentrations of these herbicides persisted throughout the year in many of the streams in
the region. Subsequent sampling for these herbicides in the Mississippi River and its tributaries in 1991
and 1992 showed that atrazine and alachlor occasionally exceeded EPA drinking water criteria and that
substantial quantities of these herbicides are transported by major rivers over long distances.

During the Great Flood of 1993, extraordinarily large amounts of agricultural chemicals were flushed
into the Mississippi River, many of its tributaries, and ultimately, into the Gulf of Mexico. The flooding
did not dilute the concentrations of herbicides as was anticipated. Instead larger-than-average amounts
were flushed into streams, and the daily loads transported by some reaches were higher than those
previously measured. For example the maximum daily load of atrazine transported by the Mississippi
River in the vicinity of Thebes, lllinois, during the flood of 1993 was as much as 70 percent higher than
that measured in 1991. The total load of atrazine discharged into the Gulf of Mexico from April to
August 1993 was about 80 percent larger than the same period in 1991 and 235 percent larger than this
same period in 1992.

National Inventory of Rivers and Streams

The EPA cooperates with states, territories, tribes, commissions, and the District of Columbia
(collectively referred to as the states) to conduct a biennial water quality inventory as required by
Section 305(b) of the Clean Water Act. For the 1992 EPA National Water Quality Inventory (finalized in
1993), 642,881 miles or about a fifth of total U.S. river miles, including nonperennial streams, canals,
and ditches, were assessed.

Designated Uses. The inventory found that 56 percent of assessed river miles fully support designated
uses, and an additional 6 percent support uses but are threatened and may become impaired if
pollution control actions are not taken. Another 25 percent of assessed river miles partially support



designated uses, and 13 percent do not support them. Only 125 miles (less than a tenth of 1 percent) of
the assessed waters could not attain designated uses. The states also assessed support of six individual
designated uses in rivers and streams: aquatic life support, fish consumption, primary contact recreation
such as swimming, secondary contact recreation such as boating, public drinking water supply, and
agricultural water supply. Of the 221,352 river miles assessed for drinking water supply use, 27 percent
could not attain drinking water use standards.

Source of Impairment. More than one source can contribute to impaired water quality. Agricultural
runoff is the leading source of pollutants in rivers and streams. Other sources far less frequently
reported include municipal point sources, urban runoff and storm sewers, and resource extraction such
as mining. Loss of wetlands also can contribute to water quality problems. Without wetlands to trap
sediments and pollutants, contaminants would otherwise be discharged into surface waters through
runoff from adjacent lands.

Chief Pollutants. Pollutants resulting from runoff included siltation, pathogens, toxic chemicals, and
excess nutrients. Such pollutants can produce low dissolved oxygen levels capable of suffocating fish and
contaminating groundwater. Siltation and nutrients impair more miles of rivers and streams than any
other pollutants, affecting 45 percent and 37 percent of impaired stream miles respectively. Other
leading causes of impairment include pathogens, pesticides, organic enrichment, and resultant low
levels of dissolved oxygen.

Lake Water Quality

Lakes are sensitive to pollution inputs because they flush out their contents relatively slowly. Even under
natural conditions, lakes undergo eutrophication or aging, which alters basic lake characteristics. Human
activities can accelerate eutrophication by increasing the rate at which nutrients and organic substances
enter lakes from their surrounding watersheds. Runoff from agricultural, urban and construction sites,
leaking septic tanks, sewage discharges, eroded streambanks, and similar sources can enhance the flow
of nutrients and organic substances into lakes. These substances stimulate the growth of algae and
aquatic plants, creating conditions that interfere with the health and diversity of indigenous plant, fish,
and other animal populations and the recreational use of lakes. Enhanced eutrophication from nutrient
enrichment due to human activities is one of the leading problems facing the nation's lakes.

National Inventory of Lakes

For the lake section of the 1992 EPA National Water Quality Inventory, 49 states assessed 46 percent
(18.3 million acres) of U.S. lakes, ponds, and reservoirs. Overall 43 percent of the assessed lake acres
fully supported uses such as swimming, fishing, and drinking water supply. An additional 13 percent
were identified as threatened and in need of pollution control actions. Another 35 percent of assessed
lake acres partially supported designated uses, and 9 percent did not support designated uses. The
leading causes for lake water impairment in 1992 were nutrients, organic enrichment/dissolved oxygen
depletion, metals, siltation, and priority organic chemicals (PCBs). The state data portray agriculture as
the most specific source of pollution in the nation's lakes, followed by urban runoff and storm sewers,
hydrologic and habitat modification, municipal point sources, and onsite wastewater disposal.



Acidic Lakes

Acidic lakes are generally found in areas where watershed soils have limited buffering capabilities. Acid
rain or acid mine drainage can depress the pH levels of a lake to the point at which many forms of
aquatic life are stressed or eliminated. Increases in lake acidity can also increase the solubility of toxic
substances and magnify their adverse effects. Results of the National Acid Precipitation Assessment
Program (NAPAP) studies indicate relatively few serious acidification problems in the nation's lakes.

Trophic Status of Lakes

Classification Characteristics

Oligotrophic: Clear water with little organic matter or sediment and minimum biological activity.
Mesotrophic: Waters with more nutrients and therefore more biological activity.

Eutrophic: Waters extremely rich in nutrients, with high biological productivity. Some species may be
choked out.

Hypereutrophic: Murky, highly biologically productive waters, closest to the wetlands status. Many
clearwater species cannot survive.

Dystrophic: Low in nutrients, highly colored with dissolved humic organic matter. Not necessarily a part
of the natural trophic progression.

The EPA Environmental Monitoring and Assessment Program (EMAP) began piloting the EMAP-Surface
Waters Program with a study of northeastern lakes in New England, New York, and New Jersey in 1991.
Chlorophyll-a, which is a surrogate measure of algal biomass, and total phosphorus concentrations from
the lake pilot study indicate the degree of nutrient enrichment in the lakes:

Classification Nutrient Enrichment
%

Oligotrophic lakes 38

Mesotrophic lakes 42

Eutrophic and Hypertrophic lakes 21

When statistically aggregated into three ecoregions-the Adirondacks, the New England Uplands, and the
Coastal/Lowland/Plateau regions-the data show different spatial patterns in lake quality.

The Great Lakes Ecosystem

By area the Great Lakes ecosystem contains the world's largest body of surface freshwater. Once
endowed with a natural abundance, the Great Lakes had seas of freshwater, splendid forests, plentiful
animals, rich soils, immense wetlands, and multitudes of waterfowl; but three centuries of development
have taken their toll. The passenger pigeon became extinct early in the 20th century, exterminated by



hunting and the loss of oak and beech forest habitat. Few of the once plentiful sturgeon survive, and
lake trout populations are not self-sustaining. The bald eagle breeds with less success along the shores
of the lakes than inland, while habitat available to other birds, fish, and wildlife is greatly reduced, as are
their populations.

Recognizing these problems, the United States and Canada have achieved, over the past 30 years,
encouraging successes. They have reduced phosphorus loadings to the lakes, abated excessive algae in
Lake Erie, protected fish populations from sea lamprey, and restored oxygen-depleted waters. Although
large industries have reduced their toxic discharges, they still release significant amounts of hazardous
substances. While levels of some targeted toxic contaminants have declined in fish and wildlife,
improving the health of many species, considerable levels of toxics remain in sediments in harbors
leading into the lakes, and the Great Lakes ecosystem faces a range of new and enduring environmental
challenges.

In 1993 the EPA, in cooperation with eight states-lllinois, Indiana, Michigan, Minnesota, New York,
Pennsylvania, Ohio, and Wisconsin-proposed a water quality guidance program to protect the Great
Lakes ecosystem. The program will establish minimum water quality criteria, antidegradation
procedures, and implementation procedures for the Great Lakes basin with emphasis on
bioaccumulative pollutants. The result would be consistent, basin-wide water quality standards for the
protection of human health, aquatic life, and for the first time, wildlife. The initiative-a milestone in
addressing environmental problems on an ecosystem basis-is a critical element of the U.S.-Canadian
effort to protect and restore the water resources of the Great Lakes, which are experiencing the
following problems.

Contaminated Fish and Wildlife. The Great Lakes food web remains contaminated by a variety of
bioaccumulated toxic substances with unacceptable levels in some fish and wildlife. Levels are much
lower than in the 1970s but still justify fish consumption advisories, usually directed at PCBs, mercury,
and chlordane. Contaminants have been associated with health problems in 15 Great Lakes fish and
wildlife species. Effects have usually been most pronounced at the top of the food web and across
generations, as expressed in birth defects. Other documented fish and wildlife problems include loss of
appetite and weight, hormonal changes, poor reproductive success, tumors, increased susceptibility to
disease, and behavioral changes. With the significant decline in contaminant levels, many species seem
to be recovering. Problems persist for fish and wildlife in certain locations, particularly in harbors and
rivers with highly contaminated sediments, and for predators high in the food web, such as lake trout,
mink, and bald eagles. Contaminant levels are generally higher in Lake Michigan and Lake Ontario, which
have longer water retention times than the other lakes, though these lakes have also experienced the
greatest declines in contaminant levels during the past two decades.

Contaminated Bottom Sediments. Bottom sediments in many harbors and rivers of the Great Lakes
ecosystem contain a variety of bioaccumulated toxic substances, indicative of past loadings of
contaminants to the lakes. Contaminated sediments are associated with tumors in bottom fish; they
serve as a reservoir of contaminants that recycle into the food web through resuspension or uptake by
bottom-dwelling organisms and injure such organisms. Contaminated sediments greatly increase the
costs of navigational dredging owing to the added costs of handling and disposing of toxic materials. In
some locations contamination has delayed navigational dredging for years and curtailed waterborne
commerce.



Diminished Wetlands. More than half the Great Lakes wetlands have been lost since 1800. Chicago,
Detroit, and Milwaukee stand on former wetlands. The present rate of destruction is much less than in
prior eras, but development pressure continues to threaten remaining wetlands.

Exotic Species. More than 130 exotic (nonnative) species have been introduced to the Great Lakes since
1800, nearly a third carried in by ships. Some exotics have profoundly damaged native species. A
troublesome recent invader, the zebra mussel, probably entered the lakes via ballast water discharge
from an oceangoing vessel. The full impacts of the mussel are not yet known, but they are potentially
great. A prolific breeder, the mollusk devours microscopic plants at the foundation of the food web and
may create a food shortage for fish that graze on these plants, ultimately threatening predator fish such
as walleye, salmon, and lake trout. Colonies also foul and clog water intake pipes to water treatment
and power plants.

Depleted Native Fish Populations. Prior to settlement in the Great Lakes basin, over 170 species of fish
existed in the lakes. Lake sturgeon lived up to 90 years and lake trout up to 75 years. Fish populations
today are drastically different than those found in the 1800s, a result of food chain disruptions,
overfishing, and habitat loss and disruption, such as drained wetlands, silted-over spawning beds, and
dams that impede upriver passage. Add to these competition from nonnative species, for instance,
alewife displacing lake herring and sea lamprey feeding on large fish. Great Lakes fish today are smaller,
live shorter lives, and survive in sometimes substantially reduced numbers.

. Threat to Native Species. The damage to once richly abundant native fish populations is profound.
Lake herring was once the predominant forage fish. Sturgeon grew six feet in length and weighed more
than 100 pounds. Today sturgeon and lake herring survive in much depleted numbers. Hatchery-reared
lake trout must be stocked to maintain ecological balance and to sustain sport and commercial fisheries.
Stocked nonnative Pacific salmon-coho and chinook-are now the most abundant top predators, except
in western Lake Erie where the top predator is walleye, but their fate may hinge on the availability of
alewife, their principal and preferred forage. The chinook salmon began to decline in the mid 1980s, at
least in part because of an increase in the incidence of bacterial kidney disease, a phenomena often
seen in large fish culture programs. Walleye in western Lake Erie may be threatened by the zebra mussel
which, because of its extraordinary filtration capacity, is changing the fundamental character of the
aquatic plants, insects, and zooplankton. The new flora and fauna favor pike and bass species that favor
walleye fry as a food source.

. Sea Lamprey Control. Some progress to improve fish resources has been made. Sea lamprey control
has resulted in the reestablishment of deepwater fish populations, like whitefish in northern Lake
Michigan. Such control programs remain essential to their survival. The stocking of lake trout and Pacific
salmon that help to restore the predator/prey relationships in fish communities have permitted the
growth of commercial and sport fishing industries.

Excessive Phosphorus. Since 1970 phosphorus detergent restrictions, municipal sewage treatment plant
construction and upgrades, and agricultural practices that reduce runoff have cut the annual
phosphorus load to the Great Lakes by half. The decline in phosphorus loadings is most evident in Lake
Erie, which receives more effluent from sewage treatment plants and sediment from agricultural lands
than any other Great Lakes. In the late 1960s, Lake Erie was infamously clogged by foul-smelling mats of
algae that depleted dissolved oxygen from bottom waters by their seasonal die-off and decay. Lake Erie
is also experiencing concurrent decline in phytoplankton biomass and decline in the rate of oxygen



depletion of the central basin, each an indicator of improving trophic condition. Phosphorus levels in the
open waters of Lakes Superior and Michigan have been reduced to levels below those set as objectives
in the Great Lakes Water Quality Agreement of 1978. Phosphorus levels in Lakes Huron, Erie, and
Ontario continue to exceed the objective slightly. Nonetheless, nutrient enrichment continues to be a
problem in many nearshore waters of all the Great Lakes except Lake Superior, especially shallow waters
that receive agricultural runoff or areas with a high surrounding population such as Lake Erie, Lake
Ontario, Saginaw Bay, and Green Bay.

Designated Uses. For the EPA 1992 National Water Quality Inventory, the states found toxic
contamination to be the most prevalent and persistent water pollution problem facing the Great Lakes.
Virtually all of the waters along the Great Lakes shoreline fail to fully support overall designated uses.
Priority organic chemicals, such as PCBs and dioxins, are the most prevalent cause of impairment in
Great Lakes waters.

Safe Drinking Water

For most of this century, land surface and subsurface disposal of wastes was considered safe and
convenient. Only recently did researchers discover that natural processes have a limited capacity to
convert contaminants into harmless substances before they reach groundwater. EPA research suggests
that over half the nation's land area has geologic factors that would allow groundwater contamination
and that 1 percent (68,500) of all U.S. drinking water wells exceed the EPA health-based limits on
contaminants.

In the late 19th and early 20th centuries, industrial and agricultural wastes contaminated many of the
rivers and streams that supplied drinking water for urban populations. Widespread contamination of
drinking water sources eventually led to laws that required government intervention, such as the Safe
Drinking Water Act (SDWA). Under this act the EPA sets standards for drinking water quality and
requirements for treatment. Federal standards control both anthropogenic and naturally occurring
contaminants, and the Public Water Supply Supervision Program, authorized by the SDWA, supervises
compliance. In most cases states have the primary responsibility for oversight and enforcement. The
EPA supports states through grants and technical assistance and, if necessary, enforces SDWA
regulations.

Drinking water can still be a source of harm to human health, however, especially in the following areas:

. Where aquifers have been contaminated by septic systems, leaking storage tanks, and chemical
releases,

. Where agricultural chemicals contaminate surface water and groundwater, and
. Where compounds leak from underground storage tanks or chemical dumps.

Direct exposure to these agents can occur when contaminated water supply is used for drinking,
cooking, bathing, swimming, or washing utensils used for cooking or eating. Even with safe water
supplies that have been adequately treated, contamination by infectious and toxic agents can occur
when agents are reintroduced into plumbing or distribution systems by cross-connections in sewage
lines, infiltration through waterline breaks, or through leaching of toxic substances, such as lead, from



the plumbing system. Water can affect human health indirectly when people consume crops irrigated
with contaminated water, or when they eat fish, shellfish, or aquatic plants grown in contaminated
water.

In 1993 drinking water supplies were generally safe from bacterial contamination and usually free of
gross contamination or obvious chemical pollution. The most severe health effects from contaminated
water, such as cholera and typhoid fever, have been essentially eliminated in the United States by
chlorination and filtration of drinking water. Yet other hazards still remain. Contaminants of increasing
concern over the last 20 years have been radionuclides, lead, chlorine-resistant microbial contaminants,
pesticides, toxic chemicals, and by-products of the disinfection process. Of the 200,000 water systems in
the United States, thousands fail to comply with the Safe Drinking Water Act.

Access to Water and Sanitation Services

The proportion of U.S. homes served by public and private water suppliers and public sewers has
increased since 1970. In 1991 of the 104 million homes in the United States, 85 percent received water
from public water systems or private water suppliers, and 76 percent were served by public sewers. The
remaining homes obtained water from wells (13 percent) or other water supplies (2 percent) and used
septic tanks, cesspools, chemical toilets, or other means (24 percent) for sewage disposal.

Indoor Plumbing Demographics

Using complete plumbing-hot and cold piped water, flush toilet, and a bath or shower-as another
indicator of access to safe water and sanitation, the nation has upgraded the quality of housing
significantly. In 1940 half of U.S. housing units lacked complete plumbing, but by 1990, this percentage
had declined to only 1.1 percent. In 1990, nonetheless, a million U.S. houses remained without complete
plumbing.

Housing units in metropolitan areas are more likely to have access to complete plumbing than units in
rural areas, and persistent low- income counties traditionally have had the lowest access of any rural
county type. The more remote rural counties in the South and the West, especially Arizona, New
Mexico, and Alaska, had 3 percent of their housing units without complete plumbing in 1990. A major
factor in western rates of incomplete plumbing is the long distances between houses and municipal
water and sewer systems. In Alaska long distances combined with permafrost in many areas restrict the
availability of water and sewer systems. Many southern counties with persistent low incomes also have
limited access to complete plumbing.

Pesticides and Other Contaminants

The 1992 EPA National Pesticides Survey estimated that 10.4 percent of community water supply wells
and 4.2 percent of rural domestic wells contain detectable levels of one or more pesticides. A more
recent report from lllinois indicates that 12 percent of the private wells surveyed in the state had
detections of at least one pesticide or pesticide degradate. Elevated levels of nitrates also have been
frequently detected in groundwater. These and other groundwater contaminants, such as organic and
inorganic chemicals, radionuclides, and microorganisms may cause adverse health, social,



environmental, and economic impacts. Among these impacts are the health risks of exposure to
contaminants and expenditures such as groundwater purification systems. Because groundwater
provides baseflow to streams, the potential for adverse impacts on surface- water quality also exists,
especially under conditions where dilution is minimal.

Lead Levels in Drinking Water

Lead is a highly toxic metal that can have adverse health affects, including interference with red blood
cell formation, reduced birth weight, mental retardation, and premature birth. The Safe Drinking Water
Act requires public water systems to sample drinking water from taps in areas where higher lead levels
are expected to be found and to report lead concentrations to the state or EPA.

Monitoring Requirements. In 1992 the EPA required large public water supply systems, those that serve
more than 50,000 people, to conduct lead monitoring in two periods, from January to June and from
July to December. Medium public water supply systems, those serving between 3,301 and 50,000
people, were required to conduct monitoring from July to December 1992. In results, released by the
EPA in 1993, of the 6,483 large and medium systems conducting monitoring at the end of the year, 819
systems exceeded the lead action level of 15 parts per billion in 10 percent of their samples. These
systems provide drinking water to 30 million people nationwide. Small systems, those that serve less
than 3,300 people, comprise 90 percent of all drinking water systems nationwide and provide service to
10 percent of the U.S. population. These systems were required to initiate lead monitoring in 1993.

Protective Measures. Under the SDWA public water systems exceeding the lead action level are
required to take the following measures to protect public health: Install corrosion control measures to
reduce lead levels; perform additional monitoring; inform the public of elevated levels; and offer
information on how to minimize drinking water lead exposure.

Waterborne Disease Outbreaks Associated with

Drinking Water

For more than two decades, the Centers for Disease Control and Prevention (CDC) and the EPA have
carried out national surveillance of waterborne disease outbreaks associated with water intended for
drinking, recreational water use, and outbreaks on cruise ships. Although the program involves
voluntary reporting of disease outbreaks and may thus underestimate such outbreaks, it continues to be
a useful means of characterizing the changing epidemiology of waterborne diseases. It helps identify the
types of water systems, the water system deficiencies, and the etiologic agents associated with
outbreaks. Although waterborne diseases in the United States are not associated with as much
morbidity and mortality as they were earlier in this century, outbreaks continue to occur, sometimes
even in relatively sophisticated community water systems.

The number of outbreaks of waterborne diseases in water intended for drinking has declined since the
1970s, although the relative proportions of outbreaks attributed to various types of water supplies and
etiologic agents have remained fairly stable. The decrease in reported outbreaks may represent an
actual decrease in the number of occurrences or a decrease in the recognition or reporting of outbreaks.



Despite the smaller number of outbreaks reported in recent years, some incidents have been extensive.
For example, a cryptosporidiosis outbreak in Georgia in 1987 affected 13,000 people and, more recently,
one in Milwaukee in 1993 affected 403,00 people. In both cases, people became ill with gastroenteritis
after consuming water from a public water supply. Nonetheless, most disease outbreaks are associated
with noncommunity or small community water systems, which may reflect the fact that large cities tend
to have more sophisticated water systems. To prevent waterborne transmission of such diseases as
Giardia, Cryptosporidium, and other infectious agents, the EPA has prepared guidelines for filtration and
disinfection of all public water systems using surface water sources.

Giardia lamblia and Cryptosporidium. Giardia is the most commonly implicated protozoan parasite in
outbreaks of waterborne disease. Many such outbreaks are associated with ingestion of chlorinated but
unfiltered surface water and surface-influenced groundwater. Filtration is necessary to remove Giardia
from water; chlorination alone is insufficient without high concentrations and long contact times.
Cryptosporidium, also a protozoan parasite and even more chlorine-resistant than Giardia, was
implicated in other recent outbreaks.

Shigella sonnei. In outbreaks caused by the most commonly implicated bacterial pathogen, Shigella,
water supplies were found to be contaminated with human waste.

Program Accomplishments
The major water quality accomplishment of 1993 was the ongoing groundwork in Congress for

reauthorization of the Clean Water Act and the Safe Drinking Water Act.

Reauthorizing the Clean Water Act

The goals of the Clean Water Act are fishable, swimmable rivers throughout the nation and zero
discharge of pollutants into U.S. navigable waters. The act requires all municipal sewage and industrial
dischargers to obtain a permit before discharging into waterways. Permits usually require dischargers to
reduce or remove pollutants from their wastewater before discharge. It provides federal grants and
capitalization of state revolving load funds to help communities build sewage treatment plants. The EPA
and the states cooperate to establish limits on the amounts of specific pollutants that may be
discharged by point sources such as municipal sewage treatment plants and industrial facilities. They
base minimum discharge limits on available and economically achievable technologies, but also require
higher levels of treatment for dischargers to water quality limited waterbodies.

During Congressional hearings on the major reauthorization issues, the Administration maintained that
the statute is fundamentally strong but suggested the following changes:

. Stronger enforcement provisions,

. Increased emphasis on integrated wetlands and watershed management,

. More effective controls for reducing nonpoint-source and toxic pollution, and
. Increased funding for pollution control programs.

Reauthorizing the Safe Drinking Water Act



Debate over reauthorization of the Safe Drinking Water Act (SDWA) continued in 1993, and the
Administration made the following recommendations to strengthen the act and the ability of the states
to maintain sound drinking water programs:

. A drinking water state revolving loan fund to assist local water systems in meeting SDWA
requirements;

. A user fee system to provide states with additional resources needed to maintain state drinking water
programs;

. Source water protection mechanisms to prevent contamination;

. An improved process for determining which contaminants should be regulated by EPA and how soon
they should be regulated;

. Flexibility in complying with statutory requirements;
. More efficient and stronger enforcement; and

. Special assistance for small systems.

Community Groundwater Protection

Many communities that rely on groundwater as a source of drinking water are confronted with
contamination. Once contamination occurs, remediation is time-consuming and resource-intensive, and
in some cases may be technologically infeasible. If groundwater is the sole source of drinking water,
communities may be forced to rely on bottled water for years. To avoid this hardship, many
communities are concentrating on preventing contamination. In 1993 the EPA supported pollution
prevention activities by working through the states and directly with citizen groups to empower
communities with the ability to protect their groundwater resources. Examples of EPA efforts follow.

State Groundwater Protection Programs. The EPA is working with the states to develop Comprehensive
State Ground Water Protection Programs to coordinate federal and state programs. Coherence is
necessary to establish successful community groundwater pollution prevention efforts. In 1993 the EPA
issued guidance that will assist states in developing a strong prevention-oriented groundwater program.
The guidance provides a framework for a strong federal-state alliance, with the goal of a fully-
integrated, comprehensive groundwater protection effort.

Wellhead Protection Programs. Thirty-seven states and territories have an EPA-approved wellhead
protection program. While state programs are necessary, the actual tools to prevent contamination are
usually found at the city, township, county, and multi- county/regional level. Local governments may be
the only appropriate level of government to conduct some prevention activities, such as regulation of
local land uses. To support local efforts to protect drinking water supplies, the EPA has worked with
states and communities to develop local as well as state wellhead protection programs. Focused on
protecting a community's underground sources of drinking water by delineating the groundwater
resources around the community's well, these programs identify the potential sources of contamination
that could affect groundwater and the appropriate actions to ensure that resources are protected. By
the end of 1993, EPA estimates that 18,000 communities have initiated some level of wellhead



protection, but only an estimated 4,500 of the communities are operating complete protection
programs.

National Pollution Discharge Elimination System

Under the Clean Water Act, the EPA or approved states administer the National Pollutant Discharge
Elimination System (NPDES). The agency and 40 approved states issue permits that establish effluent
limits for all municipal and industrial dischargers. In addition to technology-based limits, the EPA may
develop limits based on water quality criteria where technology-based controls are not stringent enough
to make waters safe for such uses as fishing, swimming, and drinking. Stringent EPA standards for
industrial dischargers control up to 126 toxic pollutants. Currently EPA has developed effluent limitation
quidelines, based on the best available technology that is economically feasible, for 50 major industries.
These guidelines establish minimum discharge limits for industrial dischargers to control nutrients,
toxics, and other pollutants.

Wet Weather Runoff

In 1993 the EPA took the following actions to address the most significant remaining source of water
quality impairment-wet weather runoff-the culprit of nonpoint-source pollution:

Nonpoint-Source Management. In January of 1993, EPA released in technical guidance for coastal states
that provides a foundation for reducing nonpoint-source pollution, a problem associated with the
degradation of many estuaries in the United States (See Chapter 3: Wetlands and Coastal Waters).

Combined Sewer Overflow Policy. Combined sewer overflows (CSOs) occur where sanitary and storm
sewers are interconnected. During rainstorms combined sewer systems become overloaded and
discharge a multitude of pollutants associated with sanitary sewage, industrial wastewater, and polluted
runoff into local receiving waters. These discharges can cause exceedances of water quality standards
that pose risk to human health, threaten aquatic life and its habitat, and impair the use and enjoyment
of aquatic resources. To reduce these impacts, the EPA is expected to issue a national policy on
assessing and controlling CSO discharges through the National Pollutant Discharge Elimination System
(NPDES) in the spring of 1994. The policy, to be developed in collaboration with state and local
governments, environmental groups, and other interested parties, will include guidance for developing
appropriate, site'specific NPDES permit requirements and enforcement initiatives to ensure compliance
as soon as practicable.

Stormwater Controls. The Clean Water Act requires a NPDES permit for all stormwater discharges from
industrial facilities, and in 1993 EPA proposed a mechanism to assist industries in their efforts to control
discharges and comply with Clean Water Act requirements. A multisector general permit, proposed for
29 industrial categories, would provide 45,000 facilities with an alternative to resource-intensive
individual permits. The EPA developed the multisector permit in consultation with, and using data
submitted by, the affected industries themselves.

Reducing Toxic Pollution




Toxic contamination of surface water and sediments is a major problem in some areas, posing risk to
human health, aquatic life, and the environment. The EPA completed a final rule to establish numeric
criteria for as many as 98 toxic pollutants in 12 states and two territories that failed to adopt water
quality standards for such pollutants as required by the Clean Water Act. Water quality standards,
normally adopted by the states and territories, are the keystone for all water pollution control
programs. The National Toxics Rule, the largest EPA standards-setting action to date, demonstrates the
agency's commitment to act when states fail to adopt standards that meet Clean Water Act
requirements. The rule will remain in effect until the states and territories adopt and receive EPA
approval of their own water quality standards.

Intergovernmental Task Force on Monitoring Water Quality

Although hundreds of billions of dollars have been spent by government and the private sector on water
pollution abatement since the 1970s, the lack of a comprehensive, integrated national monitoring and
reporting system makes it difficult to assess the effectiveness of these investments in achieving the
goals and objectives of the Clean Water Act. To remedy these shortcomings, an Intergovernmental Task
Force on Monitoring Water Quality (ITFM) undertook a comprehensive review and evaluation of
ambient water quality monitoring in the United States. Twenty federal and state agencies with water
quality monitoring responsibilities took part. The first-year report of the task force, issued in 1992,
concluded that a comprehensive, well-integrated strategy is essential to understand the condition of the
nation's water resources and to provide a basis for policies to assure the wise use and management of
these resources. The task force concentrated on developing the -building blocks- needed to implement a
national water quality monitoring strategy.

During 1993 the ITFM undertook a pilot study in Wisconsin to test various task force recommendations.
State and federal agencies concentrated on jointly sampling selected sites and comparing agency
methods to determine the magnitude of differences in measurement results and their causes. The study
will be expanded in 1994.

River Cleanup in the Tennessee Valley

The Tennessee Valley Authority (TVA) is committed to establishing the Tennessee Valley as a model of
sustainable development economically and environmentally. In addition to managing the TVA reservoir
system to provide minimum flows for aquatic life and lake levels suitable for recreation, the TVA is
committed to protecting and improving the health of the Tennessee River.

River Action Teams. The TVA approach to river cleanup builds partnerships for watershed protection and
improvement. River Action Teams-small, self-directed teams of water resource specialists-are at work in
four subwater sheds of the Valley. The teams identify and develop cooperative projects to solve
pollution problems and protect aquatic resources. The TVA has plans to assign teams to all 12
subwatersheds in the Valley.

Cleanup Mechanisms. Between 1991 and 1993, the TVA took the following actions:

. Installed aeration systems to increase dissolved oxygen levels in releases from seven of its dams;



. Reclaimed 300 acres of land around the Copper Hill mine site in Tennessee;
. Helped implement best management practices on 60 farms in the eastern part of the Valley;
. Supported 10,000 hours of volunteer cleanup efforts on streams, rivers, and lakes; and

. Increased public awareness of water resource conditions by publishing the award-winning River Pulse,
a colorful report card on the health of the Tennessee River.

The people of the Tennessee Valley have different needs and goals, influenced by watersheds that often
cover more than one state and multiple counties, but the TVA outreach experience demonstrates that
government agencies can accomplish far more by working with others than by working alone.

Mexican Border Initiative

The United States and Mexico continued their collaborative efforts to improve water quality along the
Mexico border in 1993. Both countries took part in joint monitoring along the Rio Grande River and
planned to begin groundwater sampling. Work continued on a design for an international wastewater
treatment facility in Tijuana. The two nations signed an international agreement to provide wastewater
treatment service to the Mexico/Calexico area and drafted an agreement for industrial wastewater
pretreatment in the Nogales area.
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Chapter 3: Wetlands and Coastal Waters

For all that has been done to protect the air and water, we haven't halted the destruction of the
wetlands.

President Bill Clinton

Wetlands and coastal waters, two areas rich in natural resources, have historically been under intense
pressure from development, and the pressure is beginning to show. Of all species currently listed as
threatened or endangered, 54 percent are found in wetlands and deepwater habitats.

Wetlands

Wetlands played a prominent role in the settlement of the United States. Farmers and settlers,
perceiving them as a hindrance to productive land use, routinely drained, filled, or otherwise
manipulated bogs, swamps, and marshes to produce dry land for agricultural use or homesites. Only
recently has society begun to appreciate wetlands and their benefits, but not before half of them were
converted to other uses.

Conditions and Trends

U.S. wetlands range from extensive coastal marshes and inland swamps in the Southeast to bogs and
shrub swamps in the North, and from tropical wetland forests in Hawaii to permafrost wetlands in
Alaska. This diversity reflects regional differences in climate, hydrology, soils, and vegetation. In coastal
areas 73 percent of all wetlands are emergent herbaceous wetlands such as marsh, whereas inland, only
25 percent are marsh. The remaining inland wetlands are forested (53 percent), shrub (16 percent), and
ponds (6 percent).

Wetland Benefits

Wetlands provide an array of beneficial functions and values. This ecotype plays an integral part in
maintaining the quality of human life and wildlife as well as the vigor of the U.S. economy. Americans
also use wetlands for recreational activities such as canoeing, fishing, and bird watching.

Natural Flood Control. Wetlands store large amounts of water in organic deposits and basins, providing
erosion and flood control, flow stabilization, and the recharging of underground aquifers. Effective flood
control is the result of a number of factors including the interrelationship of wetlands with streamflow
within a particular watershed. Recent research finds that flood peaks may be reduced by 80 percent in
watersheds with a 30-percent wetland area and by 65 percent if a watershed has only 15 percent of its
area in wetlands.

Natural Filtration Systems. As water flows through a wetland system, plants, animals, and sediments
absorb, assimilate, or change the chemical form of many contaminants, including heavy metals,
introduced into the watershed by human activities. Significant amounts of suspended sediments also
are removed from the water during the seepage process, and thus wetlands serve as natural filtration
systems and improve the quality of the water.



Fish and Wildlife Habitat. Wetlands provide habitats for diverse and abundant fish, wildlife, and plant
species, many of which are found in the diets of humans. The ecotype produces large amounts of
detritus which forms the base of a complex food web that cycles energy and nutrients within the
wetland environment and exports nutrients into adjacent areas. Half of the species that inhabit
wetlands are restricted to this land-cover type or choose to frequent it.

Wetland Losses

Although the rate of wetland losses has declined in recent years, conservation efforts remain essential
to protect this ecotype which the nation has come to appreciate. For a discussion of wetland
conservation efforts on farmlands, see Chapter 4: Conservation Farming and Forestry; and for wetland
conservation on federal lands, see Chapter 5: Public Lands and Federal Facilities.

Losses by State. Since the 1780s the conterminous United States has lost 53 percent of its original
wetlands acreage, while Hawaii lost 12 percent, and Alaska less than 1 percent. Ten states (Arkansas,
California, Connecticut, lllinois, Indiana, lowa, Kentucky, Maryland, Missouri, and Ohio) have lost 70
percent or more of their original wetland acreage, and 22 states have lost over 50 percent of their
original wetlands. By the mid-1980s, the lower 48 states contained 103.3 million acres of wetlands.

Losses by Type, Mid-1950s to Mid-1970s. A net loss of 9 million acres of wetlands occurred in the
conterminous United States during this period, of which 96 percent involved inland forested and
emergent wetlands. Partially offsetting these losses, though not replicating the lost functions or values,
was a gain in inland open water areas, primarily farm ponds. Agriculture was responsible for most inland
wetlands losses. Coastal wetland losses resulted primarily from a shift to open water as the result of
channelization and flooding associated with sea level rise, coastal subsidence, and construction of
canals, and from conversion to other uses such as urbanization.

Losses by Type, Mid-1970s to Mid-1980s. From the mid-1970s to the mid-1980s, wetland losses slowed
to an annual average net loss of 290,000 acres. As in earlier decades, most of these losses took place as
inland wetlands were converted to nonwetlands cropland and urban areas. Similarly the area of inland
open waters increased, primarily because of flooding in arid areas and pond construction, and the
majority of coastal wetland losses occurred as emergent wetlands (marsh) became open salt water as a
result of flooding. In contrast to earlier losses, agriculture decreased as a cause of wetland loss, from 87
percent of such losses to 54 percent. The main reason for this decline was the implementation of federal
wetlands protection programs (such as the Swampbuster and Wetland Reserve programs). Urban,
industrial, and residential development increased as a cause, accounting for 41 percent of losses from
the mid-1970s to the mid-1980s.

Losses Since the Mid-1980s. Wetland losses continue to slow. From 1987 to 1990, programs to restore
wetlands under the 1985 Food Security Act added 90,000 acres to the nation's wetlands inventory. In
1992 approximately 36,000 acres of farmed wetlands, prior converted wetlands, and wetlands farmed
under natural conditions were enrolled in the pilot Wetlands Reserve Program for restoration under the
Food, Agriculture, Conservation, and Trade Act of 1990. Other programs to protect wetlands, like the
Swampbuster provisions of the Food Security Act, have significantly aided in conserving wetlands (See
Chapter 4: Conservation Farming and Forestry).



Human-Induced Conversions. Of the human-induced wetland conversions, urban development and
built-up land were the main causes of wetland losses, followed by agricultural development. A decrease
in rural land and increases in both population and urban and built-up land were associated with wetland
loss. Proportionately however wetland loss caused by development was greater in coastal states than in
inland states, while agriculture- related wetland losses were similar in both groups. Proportionate
declines of forested versus nonforested wetlands were not significantly different among states.

Losses and Degradation in the 1990s. In the EPA 1992 National Water Quality Inventory, 27 states listed
sources of current wetland losses, with agriculture and commercial development as the major sources
followed by residential development, highway construction, impoundments, and resource extraction
(mining). Another 14 states reported on causes and sources that are degrading wetland integrity,
although they could not quantify the wetland area impacted by individual pollutants or sources.
Sediment was the most pervasive pollutant impacting wetlands followed by nutrients, water diversions,
and pesticides. The leading source of these wetland-degrading pollutants was agriculture followed
closely by development, channelization, road construction, and urban runoff. At the same time, the loss
of wetlands continued to decline in the 1990s because of more effective implementation of the Clean
Water Act Section 404 program and swampbuster and wetlands restoration programs.

Losses in Flyways. Huge decreases in wetlands have occurred in the major flyways that form the routes
of migratory waterfowl. These losses have been cited as being a major contributor to declines in
waterfowl and other migratory birds in North America that depend on a variety of wetland types
throughout the continent during the annual cycle of breeding, migrating, and wintering. Overall, with
decreasing wetland area and associated uplands available for waterfowl during their annual cycle,
populations have decreased (see Chapter 6: The Ecosystem Approach to Management).

Program Accomplishments

Recognizing the need to improve federal wetlands policy, the Administration issued a comprehensive
package of initiatives that included legislative recommendations and administrative actions addressing
both the Clean Water Act Section 404 program and nonregulatory protection approaches. In addition an
array of federal programs were underway to acquire, mitigate, protect, and restore wetlands.

Federal Policy on Wetlands

On August 24, 1993, the Administration announced a package of wetland reforms entitled Protecting
America's Wetlands: A Fair, Flexible, and Effective Approach. The reform package was prepared by the
Interagency Working Group on Federal Wetlands Policy convened in June 1993 to formulate a workable
policy. Chaired by the White House Office on Environmental Policy, the group included the EPA, Army
Corps of Engineers, Office of Management and Budget, and the departments of Agriculture, Commerce,
Energy, Interior, Justice, and Transportation. The Interagency Working Group is monitoring
implementation of these reforms, which are based on the following principles:

No Net Loss Followed by Gains. The interim goal is no overall net loss of remaining U.S. wetlands, along
with a long-term goal of increasing the quality and quantity of wetland resources.



Clear Regulations. Regulatory programs must be efficient, fair, flexible, and predictable and must be
administered in a manner that avoids unnecessary impacts upon private property and minimizes effects
that cannot be avoided, while providing effective protection of wetlands. Duplication among regulatory
agencies must be avoided and the public must have a clear understanding of regulatory requirements
and various agency roles.

Public-Private Efforts. Nonregulatory programs, such as advance planning; wetlands restoration,
inventory, and research; and public/private participation must be encouraged to reduce the reliance of
federal government on regulatory programs as the primary means to protect wetland resources and to
accomplish long-term wetlands gains.

Ecosystem-Watershed Approach. The federal government will expand partnerships with state, tribal,
and local governments, the private sector, and individual citizens. Federal land agencies will approach
wetlands protection and restoration in an ecosystem/watershed context.

Best Available Science. Federal wetlands policy should be based upon the best scientific information
available.

Coastal America: A Renewed Commitment

Coastal America, a nationally coordinated multi-agency partnership, represents a new approach to
addressing complex environmental problems in a time of limited resources. The partnership provides
the following benefits:

. A mechanism for leveraging resources, expertise, and authorities;

. A collaborative problem-solving focus that expedites initiatives;

. A consensus-building process that avoids conflicts;

. A philosophy that encourages cost-efficient, creative solutions; and
. An action-oriented approach that achieves results.

In its first year, 1992, the partnership initiated 24 projects in 15 states, projects valued at over $12
million, with over half the funds contributed by nonfederal partners. In 1993 the partnership initiated an
additional 43 projects in 17 states, valued at $18 million. The partners have made significant
nonmonetary in-kind contributions as well and have forged strong relationships that ensure project
success.

Sagamore Marsh Project. A major marsh restoration project is being undertaken at the Sagamore
Marsh in Massachusetts. Gradual filling of tidal channels that carried saltwater into and throughout this
400-acre marsh has degraded the system. The benefits of restoration include a gain in lost habitat, a
reduction in fire hazards, mosquito control, and the possibility of public use enhancements, since the
marsh is next to other state and federal lands.

Right Whale Project. The Right Whale Project is designed to mitigate human activities (principally ship
strikes) on these whales while in their calving and wintering grounds, the coastal waters of northeastern
Florida and southeastern Georgia. Approximately a third of known mortalities of this endangered



western Atlantic whale species (estimated population:320-350 off the eastern United States) are caused
by human impacts. In targeting a reduction of ship strikes, this project addresses the priority one item in
the implementation schedule of the National Right Whale Recovery Plan. Only one whale strike was
reported in 1993.

Gulf of Mexico Fishing Reef Project. Based on the initial success of the 1992 Coastal America Galveston
Bay Oyster Reef Project, where coal ash was used to build oyster reefs, coal ash products are also being
used in the development of a fishing reef on the floor of the Gulf of Mexico south of Freeport, Texas.
Testing results on the oyster reef habitat demonstrated that coal ash materials are strong enough to
withstand the rigors of the marine environment; provide an excellent substrate for organisms such as
oysters, barnacles, tube worms, and algae; and are not an environmental or public health hazard.

Following a 1993 review of Coastal America, the Administration endorsed the partnership and directed
federal agencies to implement its goals and objectives.

Mapping the Nation's Wetlands

The U.S. Fish and Wildlife Service (FWS), as mandated by the Emergency Wetlands Resources Act of
1986, is mapping all wetlands in the conterminous United States. This effort must be completed by
1998. Amendments to the act require wetlands mapping of Alaska by the year 2000 and digitized
wetlands maps for all of the United States by 2004. The FWS administers the National Wetlands
Inventory (NWI) to gather the data needed for these maps. The inventory provides information to
resource managers and the public on the type, size, location, and status and trends of wetlands,
essential information for managing habitats effectively and for acquiring wetlands. By the end of 1993,
the NWI had produced over 38,000 detailed wetland maps covering 75 percent of the conterminous
United States, 26 percent of Alaska, and all of Hawaii and the U.S. Territories. The Inventory had
digitized 11,000 of its wetland maps, representing 19 percent of the conterminous United States. The
annual rate of map production is 2,800 wetland maps at the scale of 1:24,000 for the conterminous
United States and 60 wetland maps at the scale of 1:63,360 for Alaska.

Each year the FWS distributes 130,000 copies of NWI maps for such uses as comprehensive resource
management planning, environmental impact assessments, permit reviews, facility and corridor siting,
oil spill contingency plans, natural resources inventories, and wildlife surveys. The number of map users
increases each year, with requests coming from individuals, private organizations, industry, consultants,
developers, agencies from all levels of government, and academia. The inventory maintains three
databases:

. Maps Database. This metadata database for all map and digital data describes 19 fields of information.

. Wetland Values Database. This annotated bibliography describes functions and values of wetlands
that can be accessed by geographic area.

. Wetland Plant Database. This database maintains a complete accounting of all hydrophytic vegetation
that occurs in wetlands within the United States.

The NWI produces comprehensive, statistically valid, detailed reports on the status and trends (such as
losses and gains) of the nation's wetlands. Estimates of the current status and trends of wetlands



provide information for reviewing the effectiveness of existing programs and policies, for identifying
national or regional land-use problems and allocation, and for general public awareness. The FWS issued
two status and trends updates in 1991:

. Wetlands Losses in the United States: 1780s to 1980s, which gives a state-by-state account of original
wetland acreage and subsequent losses.

. Wetlands Status and Trends in the Conterminous United States: Mid-1970s to Mid-1980s, which
describes wetland losses and gains due to land use practices and identifies losses and gains by type of
wetland. The Emergency Wetlands Resources Act requires an update of this report every ten years.

Information generated from status and trends analyses helps develop federal policies on wetlands
conservation.

Federal Geographic Data Committee Wetlands Subcommittee

In accordance with Circular A-16, -Coordination of Surveying, Mapping, and Related Spatial Data
Activities,- issued by the Office of Management and Budget in 1990, the Federal Geographic Data
Committee established a Wetlands Subcommittee. Chaired by the U.S. Department of the Interior, the
subcommittee is composed of representatives from all federal agencies involved in wetlands mapping.
The group is testing the feasibility of increased coordination and integration of wetlands mapping
interests.

Federal Standard for Wetlands Classification. Issues of primary concern to the subcommittee are
improved data collection methods to produce verifiable statistics on the status and trends of wetlands,
the adoption of a federal standard for wetlands classification, and consistency in wetland trends
information.

Wicomico County Study. The subcommittee is sponsoring a number of wetlands data studies. One study
underway has all federal and state agencies with wetlands data for Wicomico County, Maryland,
comparing the results of their independent efforts. This brings together data collected by both
conventional color-infrared aerial photography (vector data) and satellite (Thematic Mapper, raster
data) at various scales or resolution, gathered using several data collection methodologies, classified
using different systems, and spanning a time period of almost ten years. The USGS compiled and
analyzed the data using state-of-the-art Geographic Information System (GIS) technology. Results of this
data integration effort will be available in 1994. The Wetlands Subcommittee is considering a similar
project to investigate wetlands quality within an entire watershed.

Wetlands Restoration and Acquisition

The U.S. Fish and Wildlife Service has adopted wetland restoration as its hallmark. Since 1986
partnerships formed through the North American Waterfowl Management Plan (NAWMP) have
restored 300,000 acres of wetlands, and NAWMP enhancement actions have been taken on an
additional 800,000 acres. In FY 1993 the FWS added 140,381 acres of wetlands to the National Wildlife
Refuge System, which brings the wetlands acquisition average to 127,000 acres/year over the last five
years.



Partners for Wildlife:

Applying Habitat Restoration in an Ecosystem Approach

The U.S. Fish and Wildlife Service (FWS) is a lead federal agency for the conservation of federal trust fish
and wildlife species, consisting of migratory birds, endangered and threatened species, and anadromous
fish. The majority of remaining high quality habitat for these species, as well as the greatest habitat
restoration potential, occurs on private lands.

In recognition of the importance of nonfederal lands in fish and wildlife conservation matters, the FWS
has been restoring wetlands and other federal trust species habitats on private lands since 1987 under
voluntary cooperative agreements with landowners. Conducted in cooperation with the U.S.
Department of Agriculture (USDA), this habitat restoration work is one component of the FWS Partners
for Wildlife initiative. FWS Private Lands Coordinators are located in every state.

In 1993 the FWS, landowners, and their partners restored over 44,703 acres of wetland, riparian,
stream, and grassland habitats for federal trust species and other wildlife. To date the program has
restored 17,000 sites comprising over 210,000 acres of wetlands and associated habitats and involving
10,900 landowner agreements.

Forested Riparian Wetlands

The USDA Forest Service has given priority standing to the management of riparian wetlands, which
include the following components:

. Watershed analysis and assessment,
. Modified riparian management practices, and
. An aggressive restoration program.

As an example the Forest Service has restored western red cedar to the riparian ecosystem of the North
Fork of the St. Joe River in the Idaho Panhandle National Forest, where it had been eliminated by
repeated wildfires.

Circle of Flight Wetlands Restoration

Since 1991 Indian tribes in Michigan, Minnesota, and Wisconsin have worked to restore 400,000 acres of
tribal wetlands. Through a series of projects designed to increase and manage waterfowl populations
and improve wetland habitat on their reservations, ten tribes have cooperated on what is known
collectively as the Circle of Flight. The Bureau of Indian Affairs, in cooperation with the North American
Wildlife Management Plan, meets with the tribes each year to plan specific restoration projects.

Wetlands Mitigation




In 1993 the Army Corps of Engineers expended $46 million on wetlands mitigation, restoration, and
protection associated with 90 federal projects. As part of levee rehabilitation necessitated by the 1993
Midwest Flood, the Corps is seeking potentially beneficial environmental opportunities for natural flood
control by modifying operations and structures on existing Corps projects.

EPA Wetlands Grants

The EPA administers a number of grant programs that support the protection and restoration of
wetlands.

State Wetland Protection Development Grants. The EPA initiated the State Wetland Protection
Development Grant program in 1990 to support new or existing state/tribal wetland protection
programs. Response has been enthusiastic with requests for funding far exceeding the amount of funds
available. In 1993 funding for the program increased to $10 million, and 100 grants had been issued to
45 states, 18 tribes, and 3 territories. By the end of the 1993 grant cycle, every state had received at
least one grant.

State Wetland Conservation Plans Grants. States and tribes continued to demonstrate their interest in
developing State Wetland Conservation Plans (SWCP). The intent of a SWCP is to improve the
effectiveness and efficiency of government programs and private sector efforts to protect, restore,
enhance, and create wetlands by identifying opportunities for coordinating existing wetland programs
and determining where additional authorities or programs are needed. In 1993 nine states and six tribes
received grants to develop SWCPs.

Watershed Protection Approach Grants. The Watershed Protection Approach is designed to involve the
EPA and state and local governments in planning water resource protection programs in a holistic,
integrated manner by promoting geographically targeted decisionmaking. The EPA funded seven
Watershed Protection Approach projects in 1993.

Coastal Waters

With continued development of the nation's coastal areas, increasing amounts of pollutants are being
discharged into surface waters. If unchecked this can result in beach closures, shellfish bed closures, fish
kills, high concentrations of toxic substances in marine organisms, and algal blooms (evidence of
eutrophication) in near-coastal waters and estuaries. Qil spills and waste discharges from boats,
industrial facilities, and municipal wastewater treatment plants are identifiable sources of pollution.
Other activities that occur throughout a watershed, even at some distance from the sea, are not as
identifiable and they include runoff from agricultural and urban areas that carry nutrients, chemical
pesticides, and a myriad of other chemicals. Runoff also carries sediment from agricultural and
development activities.

Pollution in coastal areas greatly impacts recreational use, human health, fish and shellfish populations,
and wildlife habitat. Beach closures, fish and shellfish consumption advisories, and diminished aesthetic
guality have become commonplace in many coastal areas because of unsafe levels of fecal coliform
bacteria or marine debris.



The viability of three-quarters of the nation's commercial fisheries depends on clean and functioning
estuaries. Pollution and physical alteration actually may render coastal habitats incapable of providing
the elements necessary for many species of fish and shellfish to survive, resulting in both ecological and
economic losses.

The federal agencies that monitor the nation's coastal waters and administer federal laws to protect
marine resources include the National Oceanic and Atmospheric Administration (NOAA) in the
Department of Commerce, the U.S. Coast Guard in the Department of Transportation, and the EPA, with
assistance from other agencies.

Conditions and Trends

Today over half (54 percent) of the total U.S. population lives within 50 miles of the coast or the Great
Lakes an area representing 25.1 percent of the total U.S. land area. Populations along the Gulf of Mexico
and Pacific Coast have more than doubled since 1960 and that of eastern Florida has more than tripled.
Between the years 1993 and 2020, the total U.S. population is projected to grow from 258 million to 326
million people. Most of that growth will be in coastal areas, especially in California, Texas, and Florida.

Half of American jobs are located in coastal areas, and a third of the nation's Gross National Product
(GNP) is produced there, with the coastal GNP rising at a rate faster than total U.S. GNP. Coastal
recreation and tourism are growing at impressive rates in many areas, but this growth is tempered by
poor environmental quality conditions. During 1990-1993 beaches were closed or advisories issued
against swimming on 2,000 occasions in those states that monitor beach quality.

Marine Ecosystems and Biodiversity

Coastal areas represent some of the nation's most sensitive ecosystems, which provide habitat for 75
percent of the total U.S. commercial landings of fish and shellfish and an even larger proportion of
recreational fish and shellfish. Human activities affect marine biodiversity in direct ways through
pollution and in indirect ways, such as by habitat loss and introduction of nonindigenous species. As the
human population increases, the human impact on the diversity of life will increase, especially in coastal
areas. Loss of organisms and entire species threaten the diversity of the nation's rich marine
ecosystems. Even in those areas that show evidence of progress toward improved conditions, increasing
human population and development could offset short-term improvements. The NOAA has estimated
that by the year 2010 the coastal population will have grown to more than 127 million persons, an
increase of almost 60 percent from the 1960 population.

Shellfish Harvests

In 1990 a survey of 23 shellfish-growing states, conducted by the NOAA National Ocean Service, found
17 million estuarine acres nationwide classified for shellfish harvest, with the following categories:

. Approved Waters. Of the 17 million acres, 63 percent were approved, allowing harvest at all times.
This figure was down 6 percent (1.2 million acres) from 1985;

. Conditionally Approved Waters. Another 9 percent of the waters were conditionally approved for
harvest when microbiological pollution criteria are met;



. Restricted Waters. Three percent of shellfish waters could be harvested if shellfish were subjected to a
suitable purification process; and

. Prohibited Waters. Another 25 percent of the waters were prohibited, with harvest for human
consumption not allowed. This figure was up from 19 percent in 1985.

The reduction in waters approved for shellfish harvest and the increase in prohibited waters between
1985 and 1990 were primarily the result of expanding coastal development, urban runoff, faulty septic
systems, marina development, and buffer zones around sewage treatment plants.

The rate of decline in approved acreage is highest in the most productive estuaries such as the
Chesapeake Bay, the Mississippi Delta Region estuaries, and Puget Sound. The coastal drainage areas
affecting these estuaries already receive some of the heaviest pollution loads in the nation, a condition
that is not likely to change as development continues. A third of all U.S. shellfish-growing waters are
harvest-limited (the sum of shellfish waters that are classified conditionally approved, restricted, and
prohibited). This category includes half of the shellfish-growing waters in the Gulf of Mexico. Harvest-
limited status represents an ecological problem and an economic one, for if current trends continue,
wild, natural shell fishing is at stake.

Harvest-Limited Waters and Recreational Boating

A notable example of the impact of coastal development on shellfish-growing waters is the increase in
harvest-limited waters, up by half, affected by pollution from recreational boating. Increases in
recreational boating in many coastal areas have resulted in a proliferation of marinas, many of which do
not have facilities to collect or process sewage. Many marinas are located in or near productive shellfish-
growing areas, as are the housing and other facilities related to such development. In 1990 pollution
from boating and marinas affected 25 percent of the harvest-limited shellfish-growing waters in half of
the shellfish- producing states.

National Shellfish Register

Although reporting on classifications of shellfish-growing waters began with the 1966 National Shellfish
Register, data have only been collected and analyzed on pollution sources, landings, and state shellfish
programs since 1985. Inferences on relationships of classification, pollution source, and harvest are
based most heavily on the 1985-1990 period. Indications are that declines in approved and conditionally
approved shellfish-growing waters and wild-stock harvests are continuing.

State Shellfish Management Programs

During the 1985-1990 period, half of the nation's shellfish- producing states reduced funds for shellfish
management programs. Continued declines in the funding needed for states to monitor, classify, and
manage waters may further reduce the nation's ability to sustain wild and natural stocks of mollusks and
other shellfish.

Aquaculture and Molluscan Shellfish




Declines in approved shellfish-growing waters have been paralleled by declines in the harvests of wild or
natural stocks of molluscan shellfish. To maintain natural harvests of shellfish, the nation will need to
reverse the decline in the water quality of productive estuaries and resolve problems of over harvesting
and disease. Aquaculture, involving the propagation, planting, cultivation, and harvest of shellfish in a
controlled setting, may offer an option. Successful aquaculture operations in estuaries such as Willapa
Bay, in southwest Washington state, have shown that sustained production can be achieved.
Aguaculture, however, requires access to high- quality water and a nearby land base. It also requires
exclusive use of parcels of land and water, often competing with other uses such as swimming, boating,
fishing, and navigation. Although well- established in a few estuaries, aquaculture is not encouraged by
existing laws and regulations that govern private access to public lands and approved shellfish-growing
waters. Without increased aquaculture, mollusk (oyster and clam) harvests in estuaries are likely to
continue to decline.

Environmental Impact of Fish Farms

Aquaculture can provide substantial environmental benefits to wild stocks of fish, shellfish, and
crustaceans by providing an alternate source of supply, thereby diminishing harvest pressures. In
addition impacts on species caught incidentally to the harvest of target species and damage to the
environment caused by some methods of commercial fishing can be reduced when aquaculture serves
as a major source of supply. Aquaculture, however, can have negative environmental impacts, if
effluents from production facilities are not handled properly, escapement of diseased or nonindigenous
species is not controlled, interactions with fish- eating birds and mammals is not managed carefully, and
development sites are not chosen in accordance with responsible ecosystem management plans.

Coastal Fisheries

In addition to shellfish, populations of virtually all estuarine and inshore species of finfish have been
reduced to historically low levels of abundance by over fishing, habitat loss, and pollution. These are
both ecological and economic problems.

In 1992 U.S. commercial fishermen earned $3.7 billion in ex-vessel revenue on 4.8 million metric tons of
fish and shellfish. About 80 percent of these landings were used directly for human food. The
commercial harvesting and seafood-processing sectors of the U.S. economy support 300,000 full-time
jobs. With 6 percent of the world's commercial landings, the United States is the sixth largest producer
of seafood in the world.

The nation's marine resources support many other uses. For example off the Atlantic and Gulf of Mexico
coasts 17 million U.S. recreational fishermen took 53 million saltwater fishing trips and caught 285
million finfish in 1992. Marine resources also support subsistence fishing by Native Americans and
recreational activities such as whale watching. The protection and recovery of depleted stocks of marine
mammals, sea turtles, and other threatened and endangered species will yield both ecological and
economic benefits.

Northeast Fisheries. Averaged over the 3-year period ending in 1992, the fisheries of the Northeast
region contributed 20 percent of the prorated U.S. recent ex-vessel revenue and 16 percent of the



volume of the nation's commercial fisheries. Total 1992 landings of all species in the Northeast
measured 769,667 tons, with an estimated ex-vessel revenue of $818 million. The mixed-species
groundfish fishery is the most valuable fishery of the region ($188 million), followed by American lobster
(5161 million) and Atlantic sea scallop (5152 million).

Recreational Fisheries. Species such as cod, winter flounder, mackerel, striped bass, bluefish, and
bluefin tuna contribute greatly to the region's economy. A total of 19 million recreational marine fishing
trips in 1992 produced landings of 100 million fish.

Long-Term Potential. Recent annual landings of Northeast marine resources have totaled only half of
their long-term potential. The discrepancy between recent landings and potential production results
from significant over utilization of 18 stocks in the region, including principal groundfish, flounders, and
others, and underutilization of 8 stocks. Stocks of Atlantic mackerel and herring are both underutilized
at present and collectively could produce an additional 200,000 tons of long-term potential yield. The
region is fully utilizing 13 species or stocks.

Southeast Fisheries. The combined U.S. long-term potential yield for southeast Atlantic, Gulf of Mexico,
and Caribbean living marine resources is estimated at 1.2 million tons (16 percent of the total U.S. long-
term potential yield). Recent catches have run 99 percent of current potential yield and 76 percent of
long-term potential yield. The status of several of these fisheries follows.

Atlantic Highly Migratory Pelagic Fisheries. Ocean pelagics are highly migratory species that include
swordfish, several species of tuna and marlin, sailfish, long bill spearfish, and other minor species. Since
1960 the top species by volume in the U.S. harvest has shifted from bluefin tuna to swordfish to yellow
fin tuna as each species became increasingly fished down. A few Atlantic large pelagic species appear to
be underutilized, and several are far over utilized.

Atlantic/Gulf of Mexico/Caribbean Reef Fish Fisheries. Many southeast Atlantic snappers and groupers,
and Caribbean reef fish have been over utilized, and some stocks are at historically low levels. The status
of many other reef fish stocks is unknown. Individually these stocks are minor portions of the catch, but,
in aggregate, they support valuable recreational and commercial fisheries.

Atlantic/Gulf of Mexico Coastal Migratory Pelagic Fisheries. The recreational and commercial coastal
pelagic species (mackerels, dolphin fish, and cobia) yield only 56 percent of their estimated aggregate
long-term potential yield as a result of over utilization. Certain individual stocks are severely depressed
(such as Gulf of Mexico king mackerel). The impact of Mexican fisheries on these stocks is not well
known but may affect stock-rebuilding efforts.

Atlantic Shark Fisheries.

Atlantic Shark Fisheries. Seventy-two species of sharks frequent the waters of the U.S. Atlantic, Gulf of
Mexico, Puerto Rico, and U.S. Virgin Islands. For many years sharks were fished moderately and only
limited to coastal waters. In recent years, however, large coastal sharks (such as white, tiger, lemon,
bull, hammerhead) have been fished intensively over broad geographic areas and are considered over
utilized. Small coastal sharks (such as Atlantic and Caribbean sharpnose, finetooth, blacknose) are
considered fully utilized. Information is insufficient to assess the status of pelagic sharks (such as mako,
blue, thresher).



Commercial Shrimp. Currently all commercial shrimp species are approaching their long-term potential
yield level, but these fisheries are overcapitalized and could produce similar yields with considerably less
effort, if fishing mortality were reduced. For this reason they are classified as over utilized. A
consequence of excessive fishing mortality on shrimp is excessive by catch, which adversely impacts
finfish stocks. The dominant catches are Gulf of Mexico brown, white, and pink shrimp, which represent
89 percent of the total U.S. shrimp catch. In 1991 those three species produced a total catch of 104,361
tons, valued in excess of $400 million.

West Coast and Western Pacific Fisheries. West Coast and Pacific island fisheries account for 1.1 million
tons and 15 percent of the U.S. long-term potential yield. These include fisheries for tuna, bill fish, and
swordfish (Pacific-wide); reef and seamount finfish and lobster (Pacific islands); and U.S. West Coast
groundfish, salmon, coastal pelagic fishes, and the near shore species. On the Pacific Coast, including
near shore resources, most of the stocks are fully utilized or over utilized, with only 2 of 38 stocks
underutilized. In the oceanic Pacific, 8 of 22 stocks are underutilized; the status of 7 others is unknown.
The status of several of these fisheries follows.

Pacific Salmon Fisheries. Long a part of the cultural heritage of the Pacific Northwest, salmon support
commercial and recreational fisheries and tribal ceremonial and subsistence fisheries in Washington,
Oregon, and California. All five species (chinook, coho, sockeye, pink, and chum) are considered over
utilized in the region. Loss of spawning habitats, impacts from hydroelectric power development, and
harvest appear to be the main causes of salmon decline. Habitat restoration, changes in hydroelectric
operations, and fishing limitations are needed to protect the stocks. Management is complex, involving
many stocks that originate from various rivers and under several management jurisdictions. Chinook and
coho salmon are managed primarily by the bilateral Pacific Salmon Commission and state and tribal
fishery agencies.

Coastal Pelagic Fisheries. Providing food, bait, and industrial fishery products along the Pacific Coast, all
of these species are fully utilized except jack mackerel, one of the few underutilized West Coast species.
The Pacific sardine population has been increasing after decades of low abundance.

Invertebrates. Of the western Pacific invertebrate fisheries regulated by the Western Pacific Fishery
Management Council (WPFMD), the spiny and slipper lobster fishery is the most valuable, but landings
and effort have dropped substantially since 1989 because of over exploitation. The fishery was closed in
1993 to allow rebuilding of these stocks.

Alaska Fisheries. The Alaska region is one of the most productive areas of the world's oceans,
supporting large populations of salmon, groundfish, crabs, marine mammals, and seabirds. Fishing is a
tradition and heritage in Alaska. It contributes significantly to the recreation, food supply, and economy
of Alaska; it helps reduce the U.S. trade deficit; and it is the largest nongovernment employer in the
state. Alaska's combined long-term potential yield of economical species is 3.8 million tons. Marine
resources are generally in a healthy condition with current potential yield only 5 percent below the long-
term potential yield. The recent average yield has been steady at 2.4 million tons. The extra yield
potential cannot be fully utilized, because the harvest is managed conservatively to offset scientific
uncertainty and lack of data. Management objectives include economic, by catch, and protected species
considerations.



U.S. Near shore Fisheries. Atlantic oysters, hard and softshell clams, bay scallops, and abalones are over
utilized, at least in part of their ranges. Fully utilized resources include Pacific shrimp and clams,
Dungeness crab, blue crab, and calico scallop. Because these species frequent near shore waters, they
are not included in federal fishery management plans. Some are managed under regional, state, and/or
local authority employing measures such as size limits, gear restrictions, area closures, bag limits, and
catch quotas.

Contaminants and Pollutants in Coastal Waters

Of the various pollutants released to the environment, little is known about how they affect marine
organisms. In 1993 a number of state and federal programs gathered data on coastal water
contaminants and pollutants.

Fish Kills in Coastal Waters

Impact assessments based solely on fish kills provide only partial and conservative inferences of
pollutant effects; however, they do help define the spatial and temporal dimensions of potential
problems such as areas with recurring problems. Temporal records of fish kills also can be used to
evaluate evidence of water quality problems such as pesticide spills or discharges of high levels of
chlorine disinfectant from a wastewater treatment plant. Some fish kills are linked to natural
phenomena such as oxygen depletion resulting from sustained periods of hot weather coupled with low-
flow conditions. Many events, however, are linked to a complex combination of human-related and
natural factors such as an oxygen depletion resulting from algal blooms stimulated by nutrients carried
in nonpoint-source runoff.

The Public Health Service began reporting pollution-caused fish kills in 1960. In 1972 reporting was
transferred to the EPA where it remained until discontinued in 1991. Using data from the EPA program
and other sources, the NOAA issued a 1991 report on fish kills in coastal waters, with the following
findings:

Number of Fish Kills. From 1980 to 1989, over 3,650 fish-kill events, involving 407 million fish, were
reported to have occurred in 533 coastal and near-coastal counties in 22 states. Although fish kill data
are difficult to evaluate over time, an upward trend exists in the number of events, with a downward
trend in the number of fish killed nationwide.

Timing of Fish Kills. The largest number of events (64 percent) and the highest number of fish killed (86
percent) occurred during the warmest months of the year, May through September. The month with the
single greatest number of events was August, while the event with the greatest number of fish killed
took place in June.

Causes of Fish Kills. Urban land use, natural events, and low dissolved oxygen were the most frequently
cited causes of fish kills. The largest reported fish kill occurred in the Jolly Rogers Canal in Jamaica Beach,
Texas, where an estimated 50 million gulf menhaden (Brevoortia patronus) died due to low dissolved
oxygen from unspecified sources. Toxic releases or spills, a less frequent cause of fish kills, tend to be
more localized and to kill fewer fish.



Types of Fish Killed. The families of fish most commonly involved in a kill event are Clupeidae
(menhaden, shad, herring), Centrarchidae (sunfish, bluegill, bass), and Cyprinidae (carps, minnows, dace,
chubs, shiners). Of these Clupeidae are involved in 36 percent of all fish-kill events and account for 61
percent of the total number of fish killed.

National Coastal Pollutant Discharge Inventory

In 1993 the federal government continued documenting marine pollution off U.S. coasts. The NOAA first
began gathering data for the National Coastal Pollutant Discharge Inventory (NCPDI) in 1982. This
database contains pollutant-loading estimates for major categories of point, nonpoint, and riverine
sources of pollution that discharge to the estuaries, coasts, and oceanic waters of the contiguous United
States, excluding the Great Lakes. The inventory estimates discharge rates for 9 major source categories
and 17 pollutants. These estimates, made for the base year 1982, approximate pollutant discharge
conditions for 1980-1985, and estimates are updated continuously.

Gulf of Mexico States. Reports for Alabama, Mississippi, Florida, Texas, and Louisiana, the Gulf of
Mexico states, summarize the number, type, location, and pollutant discharge characteristics of major
dischargers in the NCPDI study area. This information provides coastal resource managers with valuable
insight into which facilities are major dischargers to coastal waters.

Virginian and Acadian Provinces. Reports on the Virginian Province, Cape Cod to Cape Hatteras, and on
the Acadian Province, the Gulf of Maine, were scheduled for release in 1994.

Contaminants in Sediments and Marine Organisms

Since 1986 the NOAA National Status and Trends (NS&T) Program for marine environmental quality has
made annual collections and chemical analyses of mussels and oysters from a set of 200 sites around the
coastal and estuarine United States. With the possible exception of an increase in copper, the only
observable national trends in contaminant concentrations through 1992 have been decreases.
Statistically the decreases have been seen in concentrations of chlorinated hydrocarbons (DDT, PCB,
chlordane) and two trace elements (cadmium and lead). The use of these chemicals has been banned or
severely curtailed, and other chemicals are subject to regulations. Although regulations have not caused
decreasing trends, they perhaps account for the lack of increases.

Because the NS&T Program is by definition national, its sampling sites are selected to represent large
areas and its assessments of distribution and temporal trends in contamination apply on a large scale.
Although nationwide the trends do not show chemical contamination as a serious threat to
environmental health, extreme levels of contamination can occur over smaller spatial scales and cause
severe biological effects. To quantify the cumulative extent of such contamination, the NS&T Program
conducts bioeffects surveys with closely spaced samples collected along contaminant-concentration
gradients. Surveys have been conducted in Boston Harbor, Long Island Sound, Hudson Raritan Estuary,
Charleston Harbor, Tampa Bay, bays along the Florida panhandle, Southern California Bight, and San
Francisco Bay.

In all of these locations sediment toxicity was measured with a series of test organisms, and native fish
were examined for evidence of histological and genetic damage and reproductive losses attributable to



chemical contamination. Since responses to contamination among native fish vary with species,
comparisons can only be made among locations with common species. In each location at least a few
sites had sediments toxic to at least one of the test organisms. Whether the bioeffects measurement is
based on bioassays or on responses among native fish, the effects are found over relatively limited areas
close to centers of population and industrial activity.

Nutrient Enrichment in Estuaries

Among the most prominent barometers of human impacts on the nation's coastal and estuarine
ecosystems is the continuing decline in water quality in estuaries, particularly problems associated with
the excessive discharge of nutrients to estuaries. Even though reports dating back to 1969 consistently
identify nutrient enrichment as a critical concern, no effort has been made to quantify and evaluate the
nationwide extent, scope, and severity of the problem.

Scientists can explain how and why eutrophication occurs but to formulate an effective response, they
need more complete and comprehensive information. In 1993 the NOAA initiated the National
Assessment of Nutrient Enrichment Conditions in Estuaries as a first step toward solving recurring and
persistent nutrient enrichment problems. The program is establishing a database and identifying areas
of priority concern. It also is evaluating monitoring and research needs and establishing a network of
local and regional expertise. More precise data on the national significance of this environmental issue
will be available in 1994-1995.

Agricultural Pesticide Runoff

Over 29.4 million pounds of 35 commonly used agricultural pesticides were applied to the 32 million
acres of cropland in the nation's coastal watersheds in 1987 (the latest year for which these estimates
are available from the NOAA). The Gulf of Mexico region had the highest agricultural application of
chemical pesticides, with over 10 million pounds, followed closely by the South Atlantic region with
nearly 10 million pounds and the Middle Atlantic region with 8 million pounds.

Florida Bay, an Estuary of Concern

One estuary of critical concern to coastal resource managers is Florida Bay, located between the
southern tip of the peninsula and the keys. This bay strongly influences the salinity, temperature, and
quality of the waters surrounding the Middle Florida Keys, and any strategy to improve the water quality
of these islands must consider the bay. Considerable scientific controversy exists regarding the effects of
changes in the water quality and quantity of Florida Bay.

Seagrasses have been dying in the bay since 1987, with the decline of the pink shrimp fishery linked to
the seagrass die- off. Over the past several years, algal blooms that have caused the death of sponges
have been linked to adverse impacts on commercial and recreational fisheries. Controversy exists about
whether the algal blooms are the result of the seagrass die-off, in which case increasing freshwater
flows to Florida Bay could help, or whether algal blooms result from sources of excess nutrients that are
external to Florida Bay, in which case increasing freshwater flows could increase the problem by adding



nutrients to the bay. The unanswered questions in Florida Bay are perhaps the most salient example of
the need for eutrophication research.

The Chesapeake Bay estuarine drainage area had the highest rate of pesticide application with nearly 5
million pounds applied to land within the basin. The highest hazard-normalized application (an
application is normalized according to its potential hazard to the aquatic environment) occurred in the
Albemarle/Pamlico Sounds estuarine drainage area in the South Atlantic region.

Although the presence of pesticides in coastal waters causes fish kills, residues in aquatic biota, and
changes in estuarine community biomass, observable impacts do not appear to be widespread. Impacts
are most often observable near the site of pesticide application and during the growing season. The
lower environmental persistence and bioconcentration potentials of the 35 pesticides in the NOAA
inventory, compared to pesticides used in the past, appear to account for reduced impacts on aquatic
organisms.

Spills of Oil and Hazardous Materials

Congress passed the Oil Pollution Act of 1990 (OPA) to improve the nation's ability to respond to oil and
hazardous materials spills. The Coast Guard (USCG), which implements the OPA in the coastal zone, is
responsible for responding to spills with assistance from National Response Team (NRT) agencies,
including the NOAA Hazardous Materials Response and Assessment (HAZMAT) Division. In 1993
agencies responded to 9,809 oil spills, 350 chemical spills, and 660 spills of unknown material. The NOAA
provided scientific support on 67 oil spills and 14 chemical spills.

Program Accomplishments

In 1993 federal agencies developed management strategies for coastal ecosystems to reduce nonpoint-
source pollution entering the nation's coastal waters and to improve response to oil and hazardous
material spills.

NOAA Coastal Ecosystem Management Programs

The NOAA has created cross-disciplinary science and management teams to work on marine resource
issues, at the national level as well as in selected coastal ecosystems. In 1993 operations included
support for state coastal watershed management objectives; ecosystem management on protected
areas, such as the 13 National Marine Sanctuaries, and revised habitat protection and restoration
efforts.

Coastal GIS. The NOAA is developing a comprehensive, national information system to support
decisionmaking at the ecosystem and coastal watershed levels. The system will describe the health,
biodiversity, and integrity of coastal ecosystems as well as changes in land cover and land use. It will use
satellite imagery, aerial photography, in-situ monitoring, research data, and other collateral data within
a geographic information system (GIS) context. The effort is cooperative and cost-shared with other
federal and state agencies.



Coastal Ecosystem Outreach. NOAA scientists and outreach specialists are translating highly technical
information for use by all coastal resource managers. On the international level, in 1993 the NOAA
helped prepare a joint Canada-USA proposal for a pilot project to develop and share information on
managing marine resources along the East Coast of North America.

National Estuarine Research Reserves. The NOAA National Oceans Service (NOS) administers the
National Estuarine Research Reserve System, in conjunction with participating coastal states. The
estuarine reserves program was established to preserve estuaries and seek new knowledge of these
vital areas. In 1993 the National Estuarine Research Reserve System consisted of 21 reserves
encompassing 400,559 acres.

National Marine Sanctuaries

Congress established the National Marine Sanctuary Program in 1972 in response to public concerns
about the effects of pollution on marine resources. Today 14 sanctuaries protect 18,500 square miles,
from the 5,327-square-mile Monterey Bay site off California to Fagatele Bay's 0.3-square-mile tropical
coral reef system off Tutuila Island in American Samoa. Reefs, underwater canyons, historic shipwrecks,
and a diversity of marine life provide opportunities for marine education to elevate respect for marine
resources and awareness of their vulnerability and the need for conservation. The newest sanctuaries,
those surrounding the Florida Keys and off the coast of central California, provide opportunities to
sustain marine biodiversity in areas that are culturally, historically, and commercially significant. Coastal
management and ongoing research provide information on climate change, marine biodiversity, and
critical marine habitats.

Florida Keys Sanctuary DEIS. In 1993 the NOAA helped establish a process for reaching consensus on
complex coastal management issues. A National Marine Sanctuary Advisory Council working with a core
group of local experts, released a Draft Environmental Impact Statement (DEIS) for the Florida Keys
National Marine Sanctuary. The document includes an overview of the affected environment (2,600
square nautical miles), a sum-mary of management strategies and alternatives, assessments of the
environmental and socioeconomic consequences of each management strategy, and a description of
how these strategies can be implemented.

Oil Spill Response and Contingency Plans. As part of its Hazardous Materials Response and Assessment
Program, the NOAA is developing oil spill response and contingency plans for its marine sanctuaries and
estuarine reserves, beginning with the Monterey Bay (California) and Key Largo (Florida) National
Marine Sanctuaries.

Natural Resource Damages. In 1993 the NOAA continued to investigate potential biological effects
resulting from the industrial and nuclear waste dump site within the Gulf of the Farallones Marine
Sanctuary off San Francisco. Working from a research vessel, the NOAA and EPA obtained samples of
sediment and sable fish within a dumpsite. The use of a submarine and a remotely operated vehicle
(ROV) to determine the status of waste containers was planned for 1994.

EPA National Estuary Program




The EPA Office of Wetlands, Oceans, and Watersheds administers the National Estuary Program (NEP).
The NEP is designed to protect and restore the health of estuaries while supporting economic and
recreational activities. To meet these goals, the EPA helps develop partnerships between government
agencies that oversee estuarine resources, and the people who depend on the estuaries for their
livelihood and quality of life. Each of the 21 estuary programs in the NEP develops a comprehensive plan
that identifies environmental problems, recommends solutions, and makes financial commitments for
implementing the solutions. The plan is approved by the EPA and the governor of the state. In 1993
comprehensive plans for Narragansett Bay and San Francisco Bay were approved.

Nonpoint-Source Pollution Management

In 1993 the EPA released technical guidance for coastal states to provide a foundation for reducing
nonpoint-source pollution. Although state programs to prevent and reduce nonpoint-source pollution
have been underway for many years, water quality impairment remains a serious issue for many coastal
areas.

Coastal Zone Act Reauthorization Amendments. These 1990 amendments, known as the CZARA,
require that all states with approved coastal zone management programs develop programs to control
coastal pollution. States without approved Coastal Zone Management (CZM) programs are subject to
loss of funding. The amendments directed the EPA, in consultation with other agencies, to issue
guidance specifying management measures to control nonpoint-source pollution. The CZARA also
requires the EPA to implement nonpoint-source pollution controls with enforceable mechanisms and
policies.

Best Available Technology. The EPA guidance provides economically achievable measures that reflect
the best available technology for reducing pollutants from sources, including agriculture, forestry, urban
areas, marinas and recreational boating, and hydro- modification. The EPA and NOAA developed
companion guidance for incorporating management measures into state coastal zone programs. The
guidance provides states with new information on ways to address the most serious threats to water
quality in coastal waters.

Oil and Hazardous Pollution Prevention

In 1993 the Coast Guard, NOAA, and other federal agencies and state governments cooperated on a
number of programs to improve hazardous materials response and assessment. Programs included
monitoring the recovery of shoreline environments from spilled oil, for example Prince William Sound in
Alaska. Both the Coast Guard and the State of Alaska declared the Exxon Valdez cleanup complete in
June 1992. Significant 1993 actions related to the spill included the report of the Coast Guard On-Scene
Coordinator (OSC), published in September, and the successful testing of a microbial bioremediation
agent in July.

Coast Guard On-Scene Coordinators. The OSC coordinates planning efforts at the area level, supported
by other federal, state, and local agencies. The 48 Area Committees in the coastal United States are
involved in interagency planning, intensive mapping, and trajectory modeling support for threat
assessment, shoreline- specific protection strategies, and habitat-specific treatment plans. In 1993



prototype, all-digital Environmental Sensitivity Index maps had been prepared for most coastal
shorelines.

Oil Spill Response Plans. The OPA requires oil spill response plans for tank vessels and marine
transportation facilities. Approved plans are valid for up to five years. In 1993 the Coast Guard received
1,500 vessel response plans for 6,000 vessels and 2,600 facility response plans.

Area Contingency Plans. Coastal and Inland Area Contingency Plans (ACPs), mandated by the OPA,
expand and improve local oil spill response planning by involving local government, industry, and private
citizens in the planning process. By July 1, 1993, all coastal ACPs had been submitted for Coast Guard
review. Inland ACPs are subject to EPA jurisdiction.

Spills of National Significance. The Coast Guard developed a catastrophic spill plan to provide an
effective response to Spills of National Significance (SONS), such as the Exxon Valdez oil spill. The SONS
Task Force report was under review in 1993. Once approved the SONS protocol will be incorporated into
appropriate planning documents.

State and Federal Regulations. Since states have leeway under the OPA to regulate the maritime
industry, inconsistent state and federal requirements can result. A new Coast Guard program improves
coordination with the states and forges a more consistent environmental protection strategy. A
comprehensive Memorandum of Agreement sets forth the relationship between the Coast Guard and
the states with respect to marine environmental protection activities. Agreements have been signed
with California, Hawaii, and the Territory of the Northern Mariana Islands. In 1993 negotiations were
underway with four additional states.

Liability. In 1991 in response to the OPA, the Coast Guard created the National Pollution Funds Center
to address claims related to oil discharges. The OPA allows each state up to $250,000 in federal funds
per incident for immediate removal costs. States also may perform removal actions under the direct
supervision of the Federal On Scene Coordinator, or they may submit claims under OPA section
1012(a)(4) for uncompensated removal costs determined by the President to be consistent with the
National Contingency Plan. These options are not subject to the $250,000 limit per incident.

Scientific Support Coordinators. A network of NOAA support coordinators, located in USCG districts,
provides the Coast Guard with round-the-clock scientific and technical support in responding to oil and
hazardous materials spills nationwide. Coordinators are located in New York City; Boston; Portsmouth,
Virginia; Miami; New Orleans; Cleveland; Long Beach, California; Seattle; and Anchorage. Since 1976 the
NOAA has responded to spills on virtually all U.S. coastlines and to many spills in international waters.
NOAA spill support to the Coast Guard includes trajectory analysis; assessing the nature, behavior, and
fate of oil and hazardous substance spilled; identification of natural resources requiring protection; and
evaluating various cleanup strategies for effectiveness.

HAZMAT Technical Experts. The NOAA Hazardous Materials Response and Assessment (HAZMAT)
Division provides technical experts to work with the USCG, state agencies, and industry. They help
collect the detailed local physical, biological, and geomorphologic information needed to develop site-
specific countermeasure plans for spills of oil and hazardous materials. One result of their ongoing work
was the 1993 Coast Guard report, Preventing Qil Spills in Delaware Bay.



Global Positioning System. In 1993 the Department of Transportation worked with the Department of
Defense and other interested parties to expand civil applications of the Global Positioning System (GPS),
which includes the implementation of Differential GPS (DGPS). The Coast Guard plans to implement a
full DGPS network by 1996 that will cover the coastline of the continental United States, the Great
Lakes, Alaska, Hawaii, Puerto Rico, and the Mississippi River basin. The system, which will provide 3-
meter accuracy, has the potential to reduce ship accidents in adverse conditions, thereby reducing the
number of polluting incidents at sea.

Computer-Aided Management of Emergency Operations. CAMEO (Computer-Aided Management of
Emergency Operations), a software program designed to address the needs of emergency planners and
first responders to chemical spills, was used in 1993 in response to spills of oil and hazardous materials.
It contains information on 3,000 commonly transported chemicals and a dozen easily adaptable
database files with the means for meeting the data management requirements of the Emergency
Planning and Community Right To Know Act (Title Il of SARA, the Superfund Amendments and
Reauthorization Act of 1986).

Air Dispersion Modeling Software. In 1993 the Metropolitan Water District of Southern California
selected the NOAA HAZMAT air dispersion modeling software, ALOHA 5.0, as the standard model for
emergency response at chlorinating facilities throughout Southern California. This software is used by
chemical emergency response organizations, including municipal fire departments, state and local
agencies, and industry.

Nonindigenous Species

The Nonindigenous Aquatic Nuisance Species Prevention and Control Act of 1990 requires the Coast
Guard to take the following actions:

. Develop a ballast water management program for the Great Lakes;
. Issue mandatory ballast management regulations for the Great Lakes;
. Provide mariner education services; and

. Conduct a study of the extent to which shipping is a vector for the introduction of aquatic nuisance
species such as the zebra mussel.

Regulations requiring ballast exchange by vessels headed for Great Lakes ports in the United States went
into effect on May 10, 1993. In 1993 legislation was proposed that would require the Coast Guard to
develop a similar program for the Hudson River.

Coastal Transport of Trash and Medical Debris

The Shore Protection Act of 1988 is intended to help prevent the deposit of trash and medical debris in
U.S. coastal waters. The DOT and EPA are responsible for issuing permits and enforcing regulations
implementing the act. Since 1989, when permit responsibilities were delegated to the Coast Guard, 350
permits have been issued, primarily to garbage barges, sewage sludge barges, and vessels hauling
drilling mud in the Gulf of Mexico.



Natural Resource Damages

The NOAA is expanding its capabilities in natural resource damage assessment on an ecosystem basis to
negotiate and litigate settlements with responsible parties, to identify areas within coastal systems
suitable for protection or restoration, and to undertake restoration activities.

The NOAA damage assessment and restoration program meets the trustee responsibilities of the agency
under the Superfund Act; Oil Pollution Act; Clean Water Act; and the Marine Protection, Research, and
Sanctuaries Act. The program addresses releases of oil and hazardous materials, as well as all types of
injuries to marine sanctuary resources. Among program accomplishments in 1993 were the following:

Blackbird Mine and Chinook Salmon. In 1993 the NOAA Damage Assessment Center (DAC) began its
first mine waste damage assessment at the Blackbird Mine on the Salmon National Forest in Idaho. Acid
runoff and high concentrations of copper and other heavy metals contributed to the elimination of
Chinook salmon, a threatened species, in the Panther Creek watershed. The State of Idaho, NOAA, and
the USDA Forest Service have begun a unified damage assessment. The Blackbird Mine is one of 24
natural resource damage cases that the NOAA Damage Assessment Center worked on in 1993.

Commencement Bay Superfund Site. The NOAA and four co-trustees, the U.S. Department of the
Interior, Washington State Department of Ecology, Puyallup Tribe, and Muckleshoot Tribe are
implementing the first phase of a bay-wide natural resource damage assessment for the
Commencement Bay Near shore Tide Flats Superfund site in Washington. Ten industrial and local
government potentially responsible parties (PRPs) have agreed to contribute to funding the damage
assessment in return for the opportunity to participate in planning and implementation. The trustees
previously negotiated a natural resource damage settlement worth $1 million with two parties,
Champion International Corp. and Simpson Tacoma Kraft Co., for a portion of the site and have agreed
on a bay-wide settlement worth in excess of $12 million with the Port of Tacoma.

New Bedford Harbor Superfund Site. The first federal claim under Superfund for damages to marine
resources was filed on behalf of the NOAA by the U. S. Department of Justice in December 1983. The
claim was for injuries to coastal and marine species resulting from discharges of PCBs into New Bedford
Harbor in Massachusetts. The third and final settlement in this case, for $10 million, was approved in
early 1993. The total of all three settlements for natural resource damages and trustee costs was $21.3
million, with an additional $10 million held in an escrow account to be used either by the EPA or the
trustees to clean up PCB hot spots in the outer harbor where fishery closures are still in effect.

East Coast Oil Spills. Settlements have been reached in negotiations on two major east coast oil spills-
the June 24, 1989, Presidente Rivera spill in the Delaware River and the June 7, 1990, B/T Nautilus spill
in the Arthur Kill in New York Harbor. The Presidente Rivera case was settled in late 1993 for
approximately $3.9 million in natural resource damages and costs. The B/T Nautilus case was settled in
late 1993 for $4 million in natural resource damages and costs. The NOAA, DOI, and states affected by
each spill (Delaware, New Jersey, and New York) have collaborated as co-trustees in damage
assessments and negotiations.

Spiller Restoration. The NOAA Damage Assessment Center, the Restoration Center in the NOAA
National Marine Fisheries Service, and the NOAA Office of General Counsel are working on two



innovative, restoration-based settlements in which the spillers (Mobil Mining and Minerals in Texas and
Greenbhill Petroleum in Louisiana) will carry out a restoration under trustee supervision rather than
paying the trustees monetary damages. Under these pending settlements, the trustees will be paid for
assessment costs, restoration oversight, and long-term monitoring costs. Such settlements are a more
effective and efficient way to resolve natural resource damage claims where no significant claim can be
made for interim lost resource services, such as recreational fishing or boating, reduced or lost between
the time of the spill and restoration.

Rapid-Response Capability. In 1993 the NOAA Damage Assessment Center completed a rapid response
system for assessing oil and chemical spills. The DAC now can send support personnel to a spill site
within six hours of notification. This rapid response capability enabled the NOAA to take the lead in
organizing co-trustees and in planning initial damage assessment during the March 28, 1993, Colonial
Pipeline spill in Reston, Virginia.

International Coastal Pollution Control

The following are examples of efforts to control international coastal pollution supported by the United
States in 1993.

MARPOL Convention. The MARPOL 73/78 Convention is the primary international instrument for the
control of marine pollution from ships. The Convention's five annexes contain specific regulations for
preventing operational discharges of harmful substances, with more restrictive regulations for certain
substances in designated Special Areas. Among the Special Areas designated under Annex V (garbage) is
the Wider Caribbean, and in April 1993 the Coast Guard coordinated a MARPOL Annex V Enforcement
Workshop sponsored by a number of agencies.

International Convention on Oil Pollution. Following the Exxon Valdez oil spill in March 1989, the Coast
Guard negotiated the creation of the International Convention on Qil Pollution Preparedness, Response,
and Cooperation (OPRC) through the International Maritime Organization. The Coast Guard is using
OPRC as an umbrella agreement under which future international response planning will be
coordinated. The Convention enters into force on May 13, 1995.

Arctic Environmental Protection Strategy. This nonbinding agreement among Canada, Denmark,
Finland, Sweden, Iceland, Norway, the United States, and Russia was signed in June 1991. Through an
Arctic Monitoring and Assessment Program, the AEPS addresses the issue of Russian dumping of
radioactive wastes. In 1993 the Coast Guard led the development of a regional environmental risk
assessment to determine whether existing international agreements are adequate to deal with
environmental emergencies in the Arctic.
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Chapter 4: Conservation Farming and Forestry

We must put our actions where our values are. Our government is a leading purchaser of goods and
services. And it's time to stop not only the waste of taxpayers' money but the waste of our natural
resources.

President Bill Clinton

Agriculture and forestry are becoming more environmentally friendly. Participants in federal programs
to promote conservation farming and forestry have been highly effective, with cropland erosion levels
down by over one-fifth from 3 billion tons in 1987. It is a remarkable accomplishment in a short period
of time, and the incentive-based conservation practices that prevented the erosion are a return on the
investment of the American taxpayer.

CONSERVATION FARMING

U.S. agriculture finds itself in the midst of a major shift from traditional post-World War Il farming
approaches and markets to advanced production techniques and expanding world trade, all under an
umbrella of environmental interests and concerns. As the ecosystem approach to management helps
achieve environmental goals, all sectors of agriculture are recognizing this new factor in the agricultural
equation. No longer is it simply a chain of production, harvest, transport, and consumption, but rather a
mesh of interwoven events, connections, and interactions that determine how consumers perceive the
food on their table. Today consumers are concerned about quality, healthfulness, and whether food was
produced in an environmentally sound manner. Producers are responding to these consumer concerns.

Conditions and Trends

For the American farmer and the Soil Conservation Service (now the Natural Resource Conservation
Service), 1993 was a banner year with soil erosion down by 694 million tons from the previous year.
Although the conservation practices responsible for the reduction are widely applicable, their benefits
vary with conditions. Such practices include erodible cropland reserves, conservation or crop-residue
tillage, contour plowing and stripcropping, vegetative buffer strips, and vegetative covers applied to
highly erodible cropland.

Farmland

The terms cropland and farmland are distinct. Farmland encompasses the whole farm-cropland,
woodlots, pasture, waterways, wetlands, and developed areas. Cropland is only that acreage used to
produce crops, whether it is irrigated or not, cultivated or temporarily fallow, idle, or planted to pasture.

The trend toward fewer but larger farms that accelerated during the 1950s and 1960s and began to
reshape U.S. agriculture continues, but at a slower rate. In the 1970s farm numbers stabilized in
response to improved economic conditions in farming and an increase in rural residences. The 1980s
witnessed a resumption in the decline in farm numbers as many farmers left agriculture and fewer
entered it, but the rate of decline, while more rapid than during the 1970s, was slower than during the



1950s and early 1960s. In 1993 only 1.9 million farms remained in the United States, compared to a peak
number of nearly 7 million in the mid-1930s.

Much of the prime farmland in the United States is located in urban and suburban areas, and over half
of the nation's top-value agricultural commodities (largely perishable fruit and vegetables) come from
farms in metropolitan counties or adjacent ones. Because America's settlers chose prime farmland to
support their 18th-century agrarian society, it follows that today's cities are located on some of the best
soils in some of the most conducive climates for growing crops and livestock. If current population
growth patterns continue, however, cities are destined to cast ever-enlarging suburban rings into the
surrounding countryside, destroying prime farmland and significantly affecting agricultural production.
Estimates place the amount of prime farmland disappearing from 1982 to 1992 at a little over 600
thousand acres each year. Two-thirds (66 percent) of this loss is due to conversion to rural and urban
development.

Agricultural Land Use Changes

Between 1982 and 1992, 39 million acres of nonfederal cropland and 14 million acres of nonfederal
rangeland were removed from production, continuing a trend that has prevailed since 1950. Of the 39
million acres of cropland, however, most (82 percent) was highly erodible and went into the
Conservation Reserve Program while about 4 million acres were converted to developed land. The
decrease in rangeland occurred because of land conversions to a variety of other uses-cropland,
developed land, other rural lands-and a change in ownership from nonfederal to federal land.

Developed land increased by 14 million acres (18 percent more than the 1982 figure). This increase
came from conversion of about 2.5 million acres of pastureland, 2 million acres of rangeland, 5.4 million
acres of forestland, and about 4 million acres of cropland. In 1992 developed land totaled 92.4 million
acres, nearly 5 percent of the U.S. land base.

Cropland

In 1993 an estimated 333 million acres of cropland was used for crops, down 7 million from 1992. Much
of the decline can be attributed to reduced corn, soybean, and sorghum plantings caused by wet
weather and flooding in the Corn Belt, Lake States, and

Northern Plains.

Harvest estimates of principal crops totaled 298 million acres which, combined with minor crops,
increased total harvested acres to more than 311 million acres. About 10 million acres of the harvest
were doublecropped. After allowing for doublecropping, cropland harvests totaled 301 million acres,
also down 7 million acres from 1992.

Crop failure is estimated at 10 million acres for 1993, the same as in 1988. Another 22 million acres were
summer fallowed in 1993, down a million acres from 1992. Estimates for cropland harvested were
down, and crop failure was up sharply in the Lake States and Corn Belt. Similar changes on a smaller
scale occurred in the Delta States, Northern Plains, and Appalachian regions.



Cropland idled by federal programs increased by one million acres, mostly from additional land enrolled
into the Conservation Reserve Program. Decreased idling of wheat, barley, and cotton offset increased
idling of corn and rice acreage.

Pastureland

Pastureland includes improved pasture, native pasture, and cropland pasture, and almost all of it (126
million acres in 1992) is privately owned. Improved pasture is land that has been planted to
domesticated grasses and forbs and is managed for intensified livestock production. Native pasture
includes former cropland on which the plant cover is changing to native vegetation, improved pasture
that has reverted to a stand of native vegetation, and grazed woodlands that are not managed for wood
production but where trees have been removed or thinned to increase the grazing resource. Cropland
pasture is cropland that has been seeded to grasses and routinely rotated between cropland and grazing
land.

Most of the nation's pastureland occurs east of the Continental Divide, and its condition is improving.
Between 1982 and 1992, the acreage of pastureland needing conservation treatment was reduced by 16
percent, from 69.4 million acres to 58.4 million acres. The 1992 pastureland areas needing conservation
treatment represented 15 percent of the pastureland base in the country.

For a discussion of the nation's 700 million acres of rangeland, over half of it privately owned in the
Rocky Mountains and Great Plains states, see Chapter 5: Public Lands and Federal Facilities.

Cost of Conservation Farming

Spending on conservation practices by the U.S. Department of Agriculture and state and local
governments has increased steadily over the past decade. In recent years rental payments for land
retired for conservation purposes have become the largest category of USDA conservation expense. In
1993 conservation expenses exceeded $3.9 billion up from $3.6 billion in 1992. While these costs have
been rising in recent years, budget reductions in 1994 could bring the first drop in several years.

The majority of these expenditures are rental and easement payments, such as the rental payments to
participants in the Conservation Reserve Program for land retired from production. Easement payments
are also involved in the new Wetlands Reserve Program. Technical assistance of $814 million in 1993 is
the highest ever and accounts for almost one-fourth of the total USDA conservation budget.

Conservation Reserve Trends

The Conservation Reserve Program (CRP), authorized by the 1985 Food Security Act (the 1985 Farm Bill),
offers 10-15 year rental payments and cost-share assistance to establish stable vegetative cover on
cropland that is highly erodible or contributing to a serious water quality problem. No crops are
produced on CRP lands; they are protective reserves. In the 10 years since its inception, the CRP, by
offering 12 signup periods, has retired from production, at least temporarily, 36.4 million highly erodible
acres and other sensitive lands. This figure represents 96 percent of the program goal.



The future of the CRP and of the environmental benefits gained by the program are in question because
of uncertain funding to maintain or expand enrolled acreages beyond current contracts. As initial CRP
contracts begin to expire in late 1995, farmers can bring that land back into production. The results of a
1993 survey by the Soil and Water Conservation Society indicate that over half (63 percent) of CRP acres
will be returned to some type of crop production after contracts expire.

Anticipated post-contract uses of land in the Conservation Reserve Program.
Planned land use CRP acres*
%
Plant to a crop 43
Idle to meet annual commodity program
set-aside requirements 4
Enroll in 0/92 or 50/92 programs** 3
Rent or lease to other farmers 13
Leave in tree cover for commercial wood
products 4
Leave in grass cover for hay production
or livestock grazing 23
Leave in grass or tree cover for wildlife/
recreation 2
Leave in grass or tree cover with no
specific use planned 3
Sell 3
Other uses or unknown 2
e Based on 34 million acres enrolled in the Conservation Reserve Program in 1990.

** 0/92 is an option federal acreage diversion program which allows wheat and feed producers to
devote all or a portion of their permitted acreage to conservation uses or to a minor oilseed crop and,
under some conditions, receive deficiency payments. 50/92 is an option federal acreage diversion
program which allows upland cotton and rice producers to underplant their permitted acreage and,
under some conditions, receive deficiency payments on part of the underplanted acreage.

Source: Osburn, C.T., M. Schnepf & R. Klein, The Future Use of CRP Acres: A National Survey of Farm
Owners and Operators, (Ankeny, IA: Soil and Water Conservation Society (SWCS), 1994).



Conservation Compliance Trends

The conservation compliance provisions of the 1985 Farm Bill and the 1990 Farm Bill (the Food,
Agriculture, Conservation, and Trade Act of 1990) require farmers to implement conservation practices
on highly erodible land (HEL) by 1995 to be eligible for most USDA program benefits. With its stimulus
for farmers to properly treat highly erodible lands, conservation compliance could further reduce
erosion. Status reviews of compliance plans in 1993 estimated that when all plans are completed there
would be an annual reduction of over 1 billion tons of soil erosion, which will result in a 66 percent
reduction in the erosion rate. This reduction is in addition to the CRP acres or other croplands eroding at
the soil loss tolerance level or below (soil loss tolerance is the maximum average soil loss, estimated by
SCS for a specific soil, that will permit a high level of production economically and indefinitely). Field
practices encouraged by this program include the following examples.

Crop Residue Management. These techniques leave a protective cover of residue from the previous
crop. Crop residue is not only a primary defense against sediment loss, water runoff, and chemical loss
but also improves soil tilth (the state of aggregation), organic content, and moisture retention. This type
of crop management increases the opportunity for chemicals to break down into harmless components
through the action of microorganisms contained in organic matter in the residue or in the top layer of
soil in the presence of air and sunlight. Conservation tillage is used mainly on corn, soybeans, and small
grains, which are the largest fertilizer and pesticide users. Tillage operations and the amount of previous
crop residue on the soil surface serve as indicators of erosion potential.

. Conservation Tillage. Techniques such as no-till, ridge-till, and mulch-till leave 30 percent or more of
the soil surface covered with previous crop residue after planting to protect against the erosive effects
of wind and water. The results of recent national surveys show increased use of conservation tillage and
other crop residue management practices and a shift away from clean tillage. No-till ridge-till, and
mulch- till practices accounted for 36 percent of total tillage (more than 100 million acres) in 1993.

. Conventional or Clean Tillage. In contrast conventional tillage leaves the soil surface clean, with less
than 15 percent residue from weeds or a previous crop; the practice loosens soil particles that then can
be dislodged by wind and water erosion.

Conservation tillage systems are usually more cost effective than other erosion control measures used in
protecting cultivated cropland. While new or retrofitted machinery may be required, immediate cost
savings are attained because of the need for fewer trips over the field, smaller machinery, and reduced
labor. On the other hand, conservation tillage requires more attention to proper timing and placement
of fertilizers and pesticides.

Other Conservation Practices. Field practices such as contour farming, stripcropping, cover crops, field
terraces, filter strips, and watered grassways reduce soil erosion and retard water runoff and associated
chemical loss.

. Contour Plowing and Stripcropping. These practices are especially beneficial on sloping lands;

. Vegetative Buffer Strips. Maintaining vegetative buffer strips between fields and along waterways
slows down and filters runoff;



. Windrows. Maintaining thickets of shrubs and trees between fields and on the edges of fields reduces
wind erosion and damage (and provides wildlife habitat);

. Vegetative Covers. Keeping a vegetative cover on idle or fallow land reduces erosion;

. Crop Rotations. By rotating crops farmers can lower pesticide runoff risks by increasing crop residue
levels and water infiltration while improving soil structure. Crop rotations often reduce the area needing
treatment with pesticides and decreases reliance on annual application of the same pesticide, which
tends to reduce the efficiency of the treatment as pests build up a resistance to the pesticide.

Wetlands Reserve Trends

Cropland conversions have been the leading cause for the loss of U.S. wetlands over the past 200 years.
One-fourth of the cropland in the United States, 100 million acres, was obtained by clearing and draining
wetlands. According to the Fish and Wildlife Service, wetlands were converted to agricultural uses at a
rate of 300,000 acres per year from the mid-1950s to the mid-1970s. The conversion rate fell to around
150,000 acres per year from the mid-1970s to the mid-1980s. A Soil Conservation Service study indicates
that the agricultural conversion rate has fallen to about 50,000 acres per year for the 1987-1991 period.
Based on this latest study of conversion rates, a 1-million-acre wetlands reserve could restore enough
wetlands to offset many years of agricultural wetland conversions and recover lost wetland functions
and values (see Program Accomplishments later in this chapter).

Fertilizers

Consisting of primary plant nutrients such as nitrogen, phosphorus, and potash, fertilizers stimulate
plant production and substantially increase yields per acre, even when the soil condition is reduced
because of erosion, compaction, or removal of crop residue. A side effect, however, is that nutrients not
taken up by plants remain in the environment and can degrade the quality of surface water and
groundwater. Agricultural chemicals are among the principal sources of eutrophication in surface waters
and nitrate contamination of groundwater.

Fertilizer use on farms in the United States increased steadily for decades after World War Il until crop
reduction programs and farm economic stresses caused a reversal of this trend in the early 1980s. Since
then fertilizer consumption has fluctuated in response to acreage reduction programs and weather-for
instance, reductions due to drought in 1987 and floods in 1993.

Corn is the most fertilizer- using crop, followed by wheat and soybeans. Most of the 1993 decrease in
fertilizer use was due to less corn planting. The 1993 flood caused fewer acres to be planted and
prevented many midwestern farmers from making more than one fertilizer application during the crop
year.

Pesticides

Pesticide use on the major field crops in 1993 was down from previous years, primarily because planted
area for corn, a heavy pesticide user, was reduced because of the 1993 flood. Herbicides account for 84
percent of total pesticide use, while insecticides make up 14 percent and fungicides 2 percent.



Atrazine and Water Quality

Atrazine, used alone or in combination with other active ingredients such as alachor or metolalchor, is
the most commonly used herbicide in corn production. The active ingredients of these chemicals control
a large number of broadleaf and grass weeds and, when applied in combination, the control spectrum
can be widened.

Over the past decade, numerous monitoring studies for atrazine have been conducted on river systems
and on individual water supply facilities and reservoirs. Recent findings indicate that elevated amounts
of atrazine are running off fields and entering surface water, primarily in the Midwest where the
herbicide is applied to corn and sorghum fields. Kansas, Missouri, Ohio, Illinois, and lowa report at least
one water supply with mean annual atrazine concentration greater than the maximum contaminant
level (MCL) of 3 parts per billion which could put them in noncompliance with the Safe Drinking Water
Act. Atrazine is sometimes found in groundwater but rarely above the MCL.

The EPA classifies atrazine as a possible human carcinogen. It is moderately toxic to coldwater fish and
moderately to slightly toxic to warmwater fish. It can be highly toxic to freshwater insects but is
practically nontoxic to birds. Whether the concentrations of atrazine currently found in surface water
are affecting ecosystems is currently unknown.

Drinking water drawn from small rivers or reservoirs having agricultural watersheds appears to be most
at risk from atrazine contamination. On rivers seasonal spikes in atrazine levels can be very high, and
concentrations greater than the MCL can persist for up to six weeks after the application period.
Reservoirs tend to act as pollutant sinks; if contaminated during spring rains, atrazine concentrations
tend to remain high for a long time. Under such conditions the likelihood increases of municipal water
supplies being out of compliance with the Safe Drinking Water Act. If this happens, an alternative source
of water must be found or treatment technology installed.

Atrazine can enter water resources through point source or nonpoint source discharges. Point source
discharges are due to carelessness in storage, mixing, and disposal. Nonpoint discharges occur when the
chemical leaches through the soil profile or is carried with surface water before it is degraded. Atrazine
loadings can be reduced by reducing application rates and preventing atrazine-carrying runoff. Better
timing, using scouts to identify when treatment is needed, and applying the herbicide in bands rather
than spraying the entire field can reduce atrazine application rates. Crop management systems such as
incorporating atrazine directly into the soil, rather than on the surface, conservation tillage, contouring,
stripcropping, and filter strips reduce the opportunity for surface runoff. Switching to other herbicides,
though more costly and less effective, and increased use of corn-soybean rotation are management
options for reducing atrazine in the environment.

No simple solution presents itself in the atrazine problem. A general reduction in application rates and
banning all pre-plant and pre-emergent applications would generate producer costs of $320 million and
reduce yields, but consumers would not be affected significantly. A total ban on atrazine would cost
producers and consumers about $800 million, which would exceed the cost of removing atrazine from
drinking water. At the same time, it would reduce annual government program costs by as much as
$300 million because of higher corn and sorghum prices, assuming no changes in farm programs. Farmer
response to a ban might include increased use of atrazine substitutes and corn-soybean rotation. While



increased rotations would have environmental benefits, the increased use of other herbicides could lead
to different water quality problems. Another possible solution would involve targeted atrazine controls
with local bans in certain areas, which would require identifying those watersheds requiring atrazine
runoff control, and the most appropriate alternative management strategies.

Integrated Pest Management

Integrated pest management (IPM) is a sustainable approach to managing pests which combines
biological, cultural, physical, and chemical tools in a way that mimimizes economic, health, and
environmental risks. To use IPM effectively, farmers need to understand pest and crop biology, consider
root causes of pest population explosions, and understand how other management factors influence
pest populations and the beneficial organisms that could potentially hold some pests in check. The IPM
concept promotes monitoring of pest populations and crop growth to determine the need for
management action. Pesticides are used as a last resort and only when pests reach an economic
threshold, in other words, the point at which pest damage exceeds the costs of pest control. In short
IPM requires more information, more skillful management and better decision-making than previous
practices.

IPM is more than simply scouting for pests and applying a pest-control treatment after the crop is
growing in the field. It can involve practices implemented long before a field is planted, at planting,
during the season, and after harvest. Breeding and selecting pest-resistant crop varieties, rotating crops,
field sanitation, delayed planting, early harvest, and many other non- chemical practices are all part of
IPM.

The concept of IPM is not new, yet because of the availability and wide use of chemical pesticides, many
of the components of IPM systems have been neglected. Since the 1960s efforts have been made to
develop IPM, especially as the potential environmental and health-related problems associated with
chemical pesticide use became better known. Integration of multiple pest suppression techniques has
the highest probability of sustaining long-term crop and livestock production. Recent successes include
eradication of the boll weevil, suppression of Mediterranean fruit fly, pink bollworm, and screwworm
populations, and efforts to suppress fly populations around poultry houses and livestock yards.

Irrigation

Irrigated land on farms, as reported by the Census of Agriculture, peaked in 1978 at 50.4 million acres
and then declined to 49 million acres in 1982 and subsequently to 46.4 million acres in 1987. Since then,
the amount of irrigated farmland has increased to nearly 52 million acres in 1993. Considerable year-to-
year variation occurs in irrigated areas, with a major factor being annual acreage idle under USDA
programs.

Historically most of the irrigated farmland has been found in seventeen arid Western states. However,
irrigation development has moved north and east. The crop mix has also changed. Irrigation of corn,
wheat, and especially soybeans has grown much faster than irrigation of cotton, hay, and other crops.
Declines in irrigation from 1992 to 1993 came primarily in the Lake States, Corn Belt, and Northern
Plains in response to wet weather and in California where water use has not recovered from the recent



drought. Nationally the irrigated area of corn, wheat, and rice declined in 1993, while irrigated cotton
area increased.

The estimated depth of water applied per season now averages less than 22 inches, or 13 percent less
than in 1969. This decline resulted from the adoption of more efficient irrigation technologies and
practices in the 1970s and shifts in geographic location of irrigation and the crop mix being irrigated in
each state. Water applied per acre has declined in most of the western states, but has increased in the
eastern states. On corn, wheat, soybeans, and hay, average use has declined. Water use per acre of rice,
which increased about 20 percent during the 1969-1979 period, has declined in recent years.

Farmers used an estimated 95 million acre-feet of irrigation water in 1993. Irrigated agriculture
continues to dominate water usage in the United States, accounting for 81 percent of total freshwater
consumption. In the West, irrigation water use accounts for 90 percent of total water use while in the
East, it accounts for half, with the greatest use in the Southeast and Delta regions.

Livestock and Poultry Trends

The structure of the livestock and poultry sectors reflect adjustments to market forces and consumer
attitudes similar to the general farm economy. Trends toward fewer, but larger and more efficient
livestock and poultry units are continuing as environmental concerns and regulations focus more
attention on pollution abatement. These trends are particularly evident in the more arid, less populated
areas of the country. Livestock and poultry operations are moving quickly to adopt environmental
friendly practices to reduce surface water pollution and runoff problems.

Hogs. In the past hundreds of thousands of small independent hog farms were the heart of the U.S. pork
industry. Today the pork industry has a new makeup. The number of hog farms has plummeted, as the
industry consolidates on fewer, larger, more specialized hog farms. A change in marketing arrangements
between hog farmers and pork processors has accompanied the industry's shift to fewer, larger farms.
Approximately 70 percent of total U.S. hog production originates in the North Central region, with lowa
the largest production state. In 1993 rapid expansion of very large concentrated units placed North
Carolina second in production. Development of very large concentrated units is also occurring in the arid
areas of Oklahoma, Texas, Colorado, and Utah. The remaining hog operations in the United States,
comprising 62 percent of the hog farms, have less than 6 percent of the hog inventory.

Beef Cattle. The beef cattle industry is undergoing a similar transformation, from a very large number of
seasonal operations located largely in the Midwest to large operations feeding cattle throughout the
year. Eighty percent of fed beef cattle are kept in operations holding more than 1,000 animal units.
Most of these feedlots are located in the arid areas of the Great Plains. The beef cow-calf sector is
largely a residual claimant to land not used for crop production. It is a land-extensive operation using
forage from pasture to range, crop residues, and cover crops on cropland. Size of these operations
depends not only on the usual economies of scale, but also on the carrying capacity of land. For
example, the grazing acreage requirement for a 1-to-2 bull and 15- to-50 cow unit can range from about
1 acre of highly improved pasture per cow grazed year round to as much as several hundred acres of
arid rangeland per cow grazed only part of the year because of a short growing season. Of the nearly 1
million beef cow operations in 1993, 81 percent raised fewer than 50 cows each, but nearly 33 percent
of the U.S. beef cow inventory. Operations with 500 or more beef cows comprised less than 4 percent of



the operations, but nearly 34 percent of the inventory. Herds are most concentrated in the Great Plains,
the Southeast, and the arid West.

Dairy Cattle. The structure of dairy farms has also significantly changed over the last two decades. The
number of milk operations has declined as more farms become more specialized and large farms have
multiplied. Total milk cow numbers have declined, but milk production per cow and total milk
production has increased. In 1993, farms with 100 or more milk cows, while representing only 13.6
percent of total dairy operations, contained 50.5 percent of the inventory of milk cows. Although small
dairy farms still dominate each U.S. milk producing region, operations with fewer than 50 cows are
declining in number and share of production. A large number of these dairies are concentrated in the
North Central and New England areas. In contrast, dairies in California, Florida, Idaho, New Mexico,
Texas, and Washington are expanding inventories to very large production units.

Poultry. The poultry industry is already a highly concentrated industry of a small number of major
operators located largely in the southeastern quadrant of the United States. Over half of the broiler
inventory and half of the layer inventory in the United States are contained on farms with more than
1,000 animals.

Water Pollution from Feedlot Waste

Recent data collected by the EPA pursuant to the Clean Water Act identify significant water pollution
problems caused by feedlots and animal holding areas. These data indicate that animal feedlots cause 7
percent of all impairment in U.S. lakes and 13 percent of all impairment in U.S. rivers. Nationally
estimated feedlot pollution is comparable in magnitude to pollution from combined sewers or storm
sewers and runoff. No conclusive evidence, however, currently indicates the relative water quality
impacts caused by small versus large operations or regulated (NPDES-permitted) versus nonregulated
(nonpermitted) feedlots and holding areas.

Program Accomplishments

The farmers participating in federal programs that reserve highly erodible land from production or
stimulate the use of conservation field practices continued to record successes in 1993. The programs
continue to be successful despite proposed budget reductions, agency downsizing, and reorganization.
Wetlands protection on agricultural lands received new attention following the 1993 Midwest flood.

Conservation Reserve Program

Since 1987 cropland erosion on CRP acres has been reduced an average of 19 tons per acre per year.
More than half of the erosion reduction occurred on CRP lands; the remaining on other highly erodible
lands implementing conservation compliance practices. The CRP also has a pollution prevention aspect,
as enrolled lands receive lower applications of fertilizer and pesticides than if they had remained as
harvestable cropland. In 1993 Congress did not provide funds for the CRP, and therefore no signups
were conducted.



Conservation Compliance Program

By the end of 1993, farmers had developed 1.7 million conservation plans covering 143 million acres and
had applied conservation plans approved by the Soil Conservation Service (SCS) on 98.4 million acres of
highly erodible land (HEL) or 58 percent of the total HEL determined by the SCS to date. Another 45
million highly erodible cropland acres have approved plans that were in the process of being
implemented and certified. Farmers have not requested or accepted conservation plans on 6 million HEL
acres, which will make these farmers ineligible for future USDA program benefits.

Crop residue management is designated for 75 percent of the planned highly erodible acres.
Conservation tillage was practiced on 89 million acres in 1992 and over 100 million acres in 1993. The
most rapidly growing conservation tillage practice-no-till-nearly tripled in applied use between 1989 and
1993, from 14.1 million acres to 37 million.

Wetlands Reserve Program

The Wetlands Reserve Program (WRP) is among the newest USDA conservation efforts. The 1990 Farm
Bill authorized the WRP for voluntary restoration and protection of wetlands by agricultural landowners
through permanent easements on up to 1 million acres of prior converted and farmed wetlands. It
began in 1992 as a pilot program in nine states with an initial funding of $46 million to enroll a maximum
of 50,000 acres. By restoring converted cropland and farmed wetlands, the nation can regain wetland
functions and values. Many complex environmental relationships depend on wetlands, and their loss
through wetland conversions have had adverse impacts on aquatic and terrestrial ecosystems.

The WRP has gained broad-based public support and interest as a permanent way to restore wetlands
and provide environmental values. Because it offers an optional land use for difficult-to-farm wet areas,
the program is popular with farmers. Bids for the pilot program were five times the number of acres that
could be accepted.

To be eligible for the pilot WRP, land had to be prior converted cropland, farmed wetlands, wetlands
farmed under natural conditions, or contiguous uplands, riparian areas, or natural wetlands. Eligible
cropland also had to be planted to an agricultural commodity in at least one of the crop years from 1986
to 1990.

Prior Converted Cropland. Such land has been modified for crop production to the extent that it no
longer has wetland characteristics and, therefore, cannot be identified as a wetlands.

Farmed Wetlands. This cropland has been partially drained for crop production but still retains wetlands
characteristics.

Wetlands Farmed under Natural Conditions. Such croplands need no modification for crop production
and still retain wetlands characteristics.

Upland Buffer Areas and Natural Wetlands. Adjacent buffer areas and natural wetlands are eligible if
they enhance and protect restored wetlands.



Riparian Areas. These buffer strips along rivers, streams, channels, or water bodies are eligible if they
link restored wetlands.

On January 14, 1993, after reviewing bids, eligibility, costs, and benefits, the Agricultural Stabilization
and Conservation Service accepted 298 bids for 49,888 acres to be enrolled as wetlands reserves from
265 farms.

Environmental Benefits of Wetlands Reserves

An estimated 15 percent of the wetland area restored under the Wetlands Reserve Program will benefit
directly the recovery of threatened or endangered species. Another 60 percent of accepted acres may
be used by threatened and endangered species or lie within ongoing state and federal wetland
restoration and wildlife project areas. A sample of expected benefits follows.

Mississippi/Louisiana. The restoration of a combined total of more than 26,281 acres of bottomland
hardwood wetlands in Mississippi and Louisiana will have significant benefits to aquatic and terrestrial
wildlife, commercial and recreational hunting and fishing, and drinking water quality. Studies indicate
that more than 50 percent of all fish species, such as largemouth bass, sunfish, catfish, and crappie, use
the flooded portions of bottomland hardwoods for feeding, spawning, and rearing young. In addition
the retention of seasonal floodwaters in these forests removes sediments, pesticides, and nutrients
from water running off adjacent agricultural fields. An additional 2,591 acres of emergent, scrub-shrub,
and other wetlands habitat will be restored, providing critical resting and feeding sites for migratory
waterfowl, wading birds, and neotropical migrants that move along the Mississippi Flyway. Species that
will benefit from the restoration of a projected 3,037 acres in Louisiana include the black bear, bald
eagle, and Bachman's warbler. In Mississippi 14,864 restored acres may be used by threatened or
endangered species or lie in special wildlife management areas.

California. Ninety-four percent of the 6,026 acres to be restored and protected in California will be
restored to emergent wetlands such as marshes or wet meadows. Of these restored areas, estimates
are that 3,299 acres will be adjacent to or in close proximity to existing wetlands, which will provide a
reliable seed source for native wetland plant species and benefit a diversity of wildlife. Establishment of
persistent, emergent vegetation is expected to be rapid and significant gains in habitat benefits are likely
to occur within two to three years after the initial restoration efforts. An estimated 237 acres of the
restored wetlands should directly benefit the recovery of federally listed threatened or endangered
species, including the Aleutian Canada goose, California freshwater shrimp, giant garden snake, and
southern bald eagle. In California 85 percent of threatened or endangered species are dependent on, or
associated with, wetlands.

lowa/Minnesota/Wisconsin. The restoration of 7,449 acres of emergent (prairie pothole), forested, and
scrub-shrub wetlands, and adjacent herbaceous and scrub-shrub upland habitat in these states should
provide significant benefits to wildlife, especially migratory birds that depend on prairie potholes for
critical nesting, foraging, and resting habitat. Of the WRP wetlands in these states, 718 acres will be next
to publicly accessible or managed areas and 214 enrolled acres should directly aid the recovery of
threatened or endangered species.



North Carolina. A total of 4,630 acres of prior converted cropland in North Carolina was accepted into
WRP, with one tract containing more than 2,000 acres. The restoration of large, contiguous blocks of
wetland habitat can be a critical factor in establishing viable, reproducing populations of interior forest
animal and plant species, particularly large mammals, such as the black bear, red wolf, red-cockaded
woodpecker, smooth loosestrife, various species of pitcher plants, and the Venus fly trap. The
restoration of 3,703 acres should directly contribute to the recovery of threatened or endangered
species that rely upon forested and scrub-shrub systems. In addition the restoration of wetlands near
estuarine receiving waters will also improve water quality and yield a constant, diffuse flow of
freshwater that provides essential nutrients to shellfish and juvenile finfish.

New York. Approximately 46 acres of prior converted and farmed wetlands, along with 24 acres of
highly disturbed upland buffers, have been accepted into the pilot WRP for restoration and protection in
New York. Although the acreage is small, restoration efforts will likely benefit recovery efforts for
federally listed threatened or endangered species, as well as migratory birds and non-game wildlife.

Missouri. Of the 2,669 acres tentatively accepted in Missouri, 1,859 acres will be reestablished as
forested wetlands, and 662 acres will be restored to emergent or marsh wetlands. All of the Missouri
wetland acreage accepted is next to existing wetlands, which will increase contiguous habitat for
permanent and migratory residents. Approximately 319 acres should directly benefit the recovery of
threatened or endangered species.

Water Quality Initiative

Established in 1990 the USDA Water Quality Initiative (WQl) provides farmers with the knowledge and
technical means to voluntarily address on-farm environmental concerns and related state water quality
requirements. By 1993 the WQI had extended assistance to farmers in 200 selected projects in nearly all
50 states, Puerto Rico, and the Pacific Basin. By implementing improved nutrient management, WQI
participants used 50 million pounds less nitrogen and 65 million pounds less phosphorus annually. The
initiative has the following projects:

Demonstration Projects. Each of 16 WQI demonstration projects will be operational for five years or
more and emphasizes education and technical assistance to farmers on agriculture-related water quality
concerns. Projects demonstrate and evaluate new and innovative technologies and water quality
practices.

Hydrologic Unit Areas. A total of 74 projects, of at least five years in length, stress practical applications
of water quality practices in areas defined through the EPA Section 319 process as having critical
nonpoint source pollution problems.

Water Quality Special Projects. In 1993 appropriations were not provided for water special projects.
Assistance to WQSP was limited to servicing long-term agreements from prior years; and

Regional/Estuarine Projects. A total of 6 regional and 21 estuarine projects were joint efforts with other
agencies, such as the EPA, USGS, and NOAA, to seek solutions to water quality problems.

During 1993 improved practices such as nutrient and pesticide management, animal waste storage and
utilization, wellhead protection, irrigation water management, and toxic/salt reductions were



implemented in the Demonstration Projects and Hydrologic Unit Areas. Monitoring of water quality
changes in surface and ground water, well water testing, and computer simulation modeling have
shown cases of reduced concentrations of nitrogen, phosphorus, pesticides, salts, and pathogens
entering U.S. waters.

Agricultural Water Quality Incentive Project. The Agricultural Water Quality Incentive Projects (WQIP),
although not specifically part of the Water Quality Initiative, provided financial and technical assistance
to farmers who voluntarily modified their agricultural practices to reduce water quality problems. To
participate in the program, farmers must submit a water quality resource management plan, showing
how water quality will be improved on their farm. In 1993 farmers submitted over 2,000 requests for
improving water quality on more than 370,000 acres.

Chemical Use Databases

Agricultural chemical use surveys covering major crops and growing areas, initiated in 1990, continue
with annual surveys. Data gathered includes types, application, timing and amounts of fertilizer,
pesticides, and other chemicals used in agricultural operations.

On May 10, 1993, farmers who were not already keeping records, began to record the use of chemicals
in their agricultural operations. The recordkeeping is restricted to pesticides, including products used,
amounts, date applied, and treatment location. The data will be assembled into an annual survey and
become part of a national pesticide database.

Forestry

Forest ecosystems are sources of social and economic benefits and of homes for vast numbers of plants
and animals; and as such they are vital components of the global environment. In 1993 federal land
agencies continued to manage public lands and help private forestland owners use and manage their
forests in a manner sensitive to their ecological value. For a discussion of forestry programs on federal
lands, see Chapter 5: Public Lands and Federal Facilities, and for a discussion of uses of ecosystem
management on forestlands, see Chapter 6: Ecosystem Approach to Management and Biodiversity.

Conditions and Trends

Almost a third of the United States is covered with forests, which vary from sparse scrub forests of the
arid interior West to the highly productive forests of the Pacific Coast and the South. Most of the
nation's forests, 488 million acres, are in state and private ownership, with the remaining 249 million
acres in federal forests.

Acreage. In 1993 forests covered 70 percent of the forestland area that existed in the year 1600. Since
colonial times, however, much of this forestland area has been cutover and since regenerated,
sometimes more than once, and about 307 million forested acres have been converted to other uses,
mainly agricultural. More than 75 percent of the net conversion to other uses occurred in the 19th
century. As agricultural productivity increased in the 1920s, cropland area stabilized as did forest area.



This trend reversed itself during the agricultural boom of the 1950s and 1960s. Forestland area declined
after 1952, eventually stabilizing between 1987 and 1993.

Timberland. A valuable component of U.S. forestland is its timberland-those 490 million acres capable
of producing crops of industrial wood. Private landowners control three-quarters of this land. In the long
run, this amount is expected to decrease, with a net loss in forest area of 5 percent by the year 2040.
Not all timberland is being harvested; for example 250,000 acres of federal timberland are managed as
wildlife areas or for other nontimber purposes.

Productivity. The United States has a supply of 858 billion cubic feet of wood, with 92 percent in
growing stock. Most high productivity forestlands-lands capable of producing more than 120 cubic feet
per acre per year-are in the South and in the Pacific Northwest. The largest areas in this class are in the
eastern oak- hickory and loblolly/shortleaf pine types and in the western coastal Douglas-fir types. Total
timber growth declined about 2 percent, all in softwoods, between recent surveys in 1986 and 1992.

Growth and Removal. The most recent inventory of growing stock in 1991 revealed that nationwide
total timber growth exceeds removals. For the first time in its history, however, the United States does
not have a large reserve of softwood sawtimber to draw upon to meet the need for housing and other
purposes. In national forests, which contain 47 percent of the nation's standing softwood sawtimber
inventory, the trend is toward protected areas and away from timber sales. In addition the 1991
inventory showed that southern softwood removals exceeded growth in all ownerships (federal, state,
and private) by 12 percent.

Timber Harvest. In the United States, timber harvest rose rapidly during the last half of the 19th century
(from 2.7 billion cubic feet in 1850 to 12.1 billion cubic feet in 1900). Production peaked in 1910 at 13
billion cubic feet. Because of replacement of wood fuels by coals and oil, more efficient use of wood,
and wider use of wood substitutes, production of timber began a slow decline that lasted until after
World War Il. After the war increased demand for housing caused timber production to rise, and by the
mid-1970s, timber production again reached record levels. Production has increased consistently since
then. Timber supplies are now being affected by reduced harvests on public lands, increased mortality,
and state and local regulations. Although nonindustrial private lands are not being intensively managed
for timber or other forest resources, pressures will increase for these lands to satisfy a greater share of
the nation's timber demand.

Reforestation. Americans reforested 2.4 million acres of public and private forestland in 1993 and a
comparable acreage regenerated naturally. Reforestation can improve damaged ecosystems and help
protect watersheds, soil, and crops. Of all acres planted in trees, 84 percent were on private lands and,
of these, 41 percent were nonindustrial lands.

Forest Fires. In 1993 over 6,900 fires burned 238,625 acres of National Forest System lands (data for
private forestlands are not currently available). These figures represent light fire activity due to a wetter
than normal summer, except in areas of the Southwest, and a high level of preparedness and initial
attack capability of fire fighting personnel. Hazardous fuels were reduced on 385,000 acres through a
combination of prescribed burning and a variety of mechanical methods. In cooperation with state and
local firefighting agencies, more than 350 million acres are protected with coordinated fire suppression
response.



Forest Pests. Throughout the nation forest pests are causing serious damage. The European gypsy moth
defoliated 1.4 million acres in 1993, affecting the health of oaks and other species, but on fewer acres
than in previous years. The southern pine beetle damaged 10.4 million acres; the mountain pine beetle,
0.8 million acres; the eastern spruce budworm, 0.1 million acres; and the western spruce budworm, 0.4
million acres (the latter being below 1 million acres for the first time in over 25 years).

Asian Gypsy Moth. Federal inspectors detected an introduction of the Asian gypsy moth from foreign
cargo in July 1993 at Wilmington, North Carolina. The only other known introductions of this pest were
successfully eradicated in 1991 in a joint effort by the U.S. Department of Agriculture and the states of
Oregon and Washington at a cost of $19 million. A decision on the need for eradication in North Carolina
was scheduled for 1994 based on recommendations of a scientific panel.

Pine-Shoot Beetle. Since mid-1992 the pine shoot beetle, a native European bark beetle, has been
found in Illinois, Indiana, Michigan, Ohio, New York, and Pennsylvania. The USDA Animal and Plant
Health Inspection Service has quarantined infested counties in those states to regulate the movement of
Christmas trees and other forest products. In 1993 Forest Service scientists and state and private
cooperators conducted tests on potential controls for forest pests.

Program Accomplishments

USDA agencies sponsor a number of programs to assist nonindustrial private forestland owners in
managing their forests for maximum benefits from timber to wilderness. Training programs also are
provided for commercial loggers.

Reforestation of Nonindustrial Private Lands

In 1993 the USDA Agricultural Stabilization and Conservation Service and USDA Forest Service conducted
programs that planted 306,000 acres of trees on nonindustrial private lands. The agencies provided
technical and cost-share assistance to landowners through state foresters.

Forest Stewardship. The Agricultural Stabilization and Conservation Service (now part of the Farm
Service Agency), the Forest Service, the Soil Conservation Service, and the nation's state foresters have
established a cost-sharing Stewardship Incentives Program. It offers incentives to landowners who agree
to plant trees, stabilize eroded lands, protect riparian areas and wetlands, improve wildlife and fisheries
habitat, enhance forest recreation, and establish and renovate windbreaks and hedgerows. In 1993 the
program helped landowners develop 19,000 forest stewardship plans to better manage natural
resources on 2.6 million acres of private forestland.

Rural Community Assistance

Through Economic Recovery and Rural Development programs and Economic Diversification Studies, the
Forest Service assisted over 100 rural communities in developing natural resource enterprises. The
programs emphasize the interdependence of the environment and sustainable local economies.

Logger Education to Advance Professionalism. This pilot project of the USDA Extension Service is
designed to update the logging community on forest ecology, silviculture, and interrelationships within



the forest ecosystem. The Extension Service, working with public and private partners, instructs loggers
on the impacts of timber harvesting on the nation's soil, water, plant, and animal resources. Eight states
have received grants to develop and test the incorporation of silviculture and ecology instruction into
planned or ongoing logger training.

Linking Neighbor to Neighbor. The Master Woodland Manager program recruits and trains lay
volunteers to assist in promoting forestry and conservation to the nation's nonindustrial forest
landowners. Private forest landowners tend to implement land management practices more readily, if
they are encouraged by a trusted friend or neighbor who has forestry experience.

Forest Health

Federal agencies are adopting ecological approaches in their response to wildfire and pest problems
that threaten forest health. A prime example is the use of ecological techniques in controlling
introductions of exotic forest pests.

Forest Health Monitoring Program. In 1993 state forest resource agencies, the Forest Service, the
Bureau of Land Management (BLM), EPA, and the Tennessee Valley Authority monitored long-term
trends in the health of U.S. forest ecosystems. The monitoring network now includes 14 states. When
fully implemented, the Forest Health Monitoring Program will provide regional and national data on the
health of all U.S. forestland.

Pest Risk of Imports. In response to proposed log imports by the timber industry, the Forest Service
assessed pest risks from Chilean logs. The USDA Animal and Plant Health Inspection Service used the
assessment to formulate regulatory measures excluding exotic pests from U.S. forests.

Forest Technology

A variety of technological developments continue to occur which provide greater opportunities for more
environmentally-sensitive harvesting methods.

Cut-To-Length Harvesting and Log Forwarding. This includes a mechanical harvester that fells, delimbs,
and bucks trees into logs (normally up to 20 feet in length) and a log forwarded which loads and hauls
the logs fully suspended and can offload directly onto trailers or decks. These harvesting techniques are
less damaging to the environment than conventional ground-based harvesting equipment. They reduce
impacts on soils, require relatively less road construction and smaller landings, and create less damage
to residual stands. They also make it possible to economically harvest small timber.

Central Tire Inflation. This consists of electronic, pneumatic and mechanical equipment which enables a
truck operator to adjust pressures in tires to match speed, load, and road conditions. Ultimately, it
provides opportunities to reduce sedimentation from logging roads as well as reduce costs for road
maintenance, road construction and truck maintenance, increase traction and breaking performance on
steep roads, and improve comfort for drivers.
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Chapter 5: Public Lands and Federal Facilities

If there is one commitment that defines our people, it is our devotion to the rich and expansive land we
have inherited.

President Bill Clinton

In 1993 the federal government introduced an ecosystem approach to planning on the public lands for
which it is steward. The management of public lands and federal facilities was examined in the
President's National Performance Review (NPR), which in September 1993 directed federal agencies to
plan cross-agency budgets to fund ecosystem management demonstration projects. The review also
directed federal facilities-collectively the nation's largest energy consumer-to link water consumption
with energy use and to showcase renewable energy technology.

Public Lands

The federal agencies responsible for managing America's natural resources must meet both the public
desire to protect them and the public expectation of economic growth based on them. Within the
federal government, a number of agencies contribute to the management of natural resources
associated with public lands.

Department of the Interior

The Department of the Interior (DOI) manages 450 million acres of public lands, half of them in Alaska,
together with the natural resources on those lands. The DOI manages 10,000 miles of National Wild and
Scenic Rivers and 60 million acres of Wilderness Preservation Areas. The following agencies are the
principal DOI land managers:

Bureau of Land Management. The BLM is responsible for the multiple-use management of natural
resources on 270 million acres of public land and for supervising mineral leasing and operations on an
additional 300 million acres of federal mineral estate that underlies other surface ownership. Through
programs like Fish and Wildlife 2000, the BLM manages 18 national strategy plans designed to improve
habitats and resources while ensuring recreational use of its lands. In 1993 the BLM designated 85
special locations as Back Country Byways, Watchable Wildlife Sites, or Special Recreation Management
Areas. The bureau built 16 campgrounds, 6 non-motorized trails, and 13 boat launch facilities;
implemented management plans for 17 designated wilderness areas; and completed 354 challenge cost-
share projects with partner contributions of $5.4 million in labor and materials. The BLM purchased
46,000 acres of land and acquired 118,000 acres through land exchanges.

Fish and Wildlife Service. The FWS conserves, protects, and enhances fish and wildlife and their
habitats. Management duties extend over 91 million acres of public land and include 494 national
wildlife refuges, 32 wetland management districts, 84 fish hatcheries, 23 research centers, and 88
associated field stations. In addition the FWS is responsible for administering the Endangered Species
Act and providing comments and consultations on water development and water quality under the Fish
and Wildlife Coordination Act and section 404 of the Clean Water Act. The FWS acquired 75,581 acres of
land in 1993 and estimates the acquisition of 45,000 more acres in 1994.



National Park Service. The NPS protects natural and cultural resources while promoting outdoor
recreation, historic preservation, and environmental awareness. In 1993 the NPS recorded 273 million
recreational visits to the 367 units of the National Park System, which account for 80 million acres of
public land. The NPS has added six new units since 1991 and has recorded an increase in recreational
visits of 7 million. Since 1970 a total of 85 new NPS units have been added, increasing land area in all
units by 48 million acres; recreational visits increased by 102 million visits during the same time period.
In 1993 the agency acquired 13,587 acres of land in 25 NPS units, with 8,643 of these acres added to
four units. The largest recipients were the Appalachian National Scenic Trail with 1,662 acres traversing
ten states (Connecticut, Maine, Maryland, New Hampshire, New Jersey, New York, Pennsylvania,
Vermont, and Virginia); Big Cypress National Preserve in Florida, with 2,523 acres; El Malpais National
Monument in New Mexico with 3,926 acres; and Everglades National Park in Florida with 1,476 acres.

Bureau of Indian Affairs. The BIA manages and protects natural resources on 56 million acres of Indian
trust lands and assists tribes in serving roughly 1 million American Indians and Alaskan natives. The BIA
provides a wide variety of community and social services, maintains law enforcement systems, and
assists in agricultural, ranching, forestry, and mining activities on reservations,and funds 187 BIA and
tribal-operated schools in 24 states.

Bureau of Reclamation. In 1992 the BOR was the largest supplier of water in 17 western states and
delivered 10 trillion gallons of water for agriculture, municipal, industrial, and domestic purposes.
Multipurpose BOR projects provide flood control, power, recreation, and fish and wildlife benefits.
Today the bureau is emphasizing innovative water management technologies to balance greater water
demand with the greater demand for natural resource protection.

Department of Agriculture, U.S. Forest Service

The Forest Service manages the 191-million acre National Forest System under principles of ecosystem
management. The national forests contain 140 million acres of forestland, with the remaining acres in
grasslands. In 1993 the Forest Service reforested 474,000 acres. Sites included timber harvest sale areas
and areas affected by natural catastrophes such as fires, insects, diseases, and windstorms. The agency
has shifted from its reliance on the use of clearcutting as a regeneration technique to other
regeneration methods. Acres clearcut decreased 18 percent from 1992 to 1993. In 1993 the Forest
Service sold 4.5 billion board feet of wood, with timber sale revenues exceeding program costs. Gross
revenues were $1.017 billion and net revenues, $301 million.

Department of Defense. The DOD manages 25 million acres of public lands at 600 major installations in
the United States, and 2 million acres abroad. The Department is an active steward of these
installations, which vary greatly in size and use and contain a rich diversity of flora and fauna. The Army
Corps of Engineers (COE), which manages 11.7 million acres of land and inland water areas, provides
recreation opportunities at 463 lakes throughout the United States. In 1993 COE land and water areas
supported nearly 200 million visitor days of recreation use, the second highest among all federal
agencies, and netted over $20 million in visitor fees.

Tennessee Valley Authority



The Tennessee Valley Authority (TVA) manages 300,000 acres of public lands and forests adjacent to a
series of 45 reservoirs in the Tennessee River watershed. In 1993 the TVA released a draft
environmental impact statement on natural resource management activities at its 170,000-acre Land
Between the Lakes site.

Federal Forestry

Federal forestry initiatives, domestic and international, are conducted primarily by the Department of
Agriculture (USDA), the Department of the Interior (DOI), and the Department of Defense. The Agency
for International Development supports an international forestry program. On federal forests 37 million
acres currently are reserved from harvesting and managed as parks or wilderness, and an additional 212
million acres are used for other purposes. As an example the BLM manages 50 million acres of
forestland in 12 western states and Alaska. The BLM Total Forest Management Policy provides an
ecosystem approach to timber harvesting, water quality, soil conservation, fish and wildlife habitat, old
growth, aesthetics, and recreation. During 1993 the bureau reforested 12,522 acres of public lands.

Federal Grazing Lands

Grazing lands include rangeland, permanent pasture, grazed forestland, and cropland pasture. These
lands provide a food source for domestic livestock and habitat for wildlife including deer, elk, moose,
wild horses and burros, turkey, quail, and grouse, to mention a few. Managed grassland ecosystems can
protect water quality and riparian areas and provide recreational opportunities.

Rangeland

One third (700 million acres) of the nation's total land area is classified as rangeland. A little more than
half (57 percent) of this land is privately owned in the Rocky Mountains and Great Plains states. The
remainder, under federal stewardship, is located in the arid and semiarid lands of the Southwest and the
tundra, shrub, and muskeg-bog lands of interior Alaska. Public rangelands provide only 10 percent of
total forage consumption by domestic livestock.

Pacific Northwest Forest Conference and Forest Plan

On April 2, 1993, the President convened a Forest Conference in Portland, Oregon, as the first step in
resolving the Old Growth-Spotted Owl Controversy. Following the conference, an interdisciplinary Forest
Ecosystem Management Assessment Team developed ten management options for the area. As the
foundation of his ecosystem plan for the Pacific Northwest, the President selected the watershed-based
Option Nine (see Chapter 4 for details). He also incorporated recommendations of a Labor and
Community Assistance Work Group and an Agency Coordination Work Group. Three months later, on
July 1, 1993, the President released a proposed forest plan with the following provisions:

Federal Forestlands. The plan proposed the establishment of late-successional (old-growth) reserves,
riparian reserves, ten adaptive management areas for ecological experimentation, and a matrix of land
for forest management across the 24 million acres of federal forestland in the region. The final plan



provides for a sustainable timber harvest within the old- growth ecosystem with sustainable annual
sales of 1.1 billion board feet from federal forests-national forests, BLM forestlands, and Indian
forestlands. Federal assistance would bring to market backlogged timber sales on Indian reservations in
the area.

Geographic Information System Database. A new GIS database would allow natural resource agencies
to coordinate their efforts in the collection and development of research and data.

Physiographic Province-Level Teams. Provincial teams of relevant federal, state, and tribal officials
would develop analyses for physiographic provinces and particular watersheds. Analysis of a watershed
would involve all affected parties in discussions of ecological needs as well as those of the timber
industry and the local community. An interagency executive committee would coordinate and direct
teamwork.

Endangered Species Act Consultation Process. The plan would revise the ESA consultation process to
include the Fish and Wildlife Service (Department of the Interior) and the National Marine Fisheries
Service (Department of Commerce) early in the planning process for an action such as a timber sale.

Supplemental Environmental Impact Statement. The President ordered a supplemental EIS for current
and proposed forest and timber management plans for the Forest Service and the BLM.

Overuse in the past 150 years has diminished natural rangeland ecosystems. The tallgrass prairie of the
eastern Great Plains, which once covered a million square kilometers, is virtually gone, with less than 1
percent of its natural vegetation remaining. The shortgrass prairie of the western Great Plains (Colorado,
Montana, and Wyoming) though fragmented still can be found on the 15,000-square kilometer National
Grasslands. Other grassland losses include 65 percent of the bluestem-grama ecosystem, 45 percent of
the grama-buffalograss, and 6 percent of the Nebraska sandhills prairie.

Much of the nation's rangeland was severely damaged during the 19th century because of rapid
settlement and the fragility of range ecosystems. Range scientists report that rangeland has been
improving since the 1930s. In spite of that trend, however, 51 percent of federal rangeland are not in
good condition.

Grazing Reform

The Administration has proposed grazing reform measures that would provide healthy and productive
public rangelands by increasing biodiversity, improving fish and wildlife habitat, and improving water
guality on public rangelands.

BLM Rangelands

The BLM manages 170 million acres of rangelands that are used for a variety of purposes including
recreation, livestock grazing, and ecosystem research and monitoring. In 1993 rangelands in poor
condition were down to 15 percent from nearly 50 percent in the 1940s, while rangelands in good to
excellent condition remained at 39 percent, with an overall 88 percent in static or improving condition.
In 1993 the BLM managed grazing on 21,500 allotments in 15 states and collected a grazing fee of $1.86
per animal unit month from 19,108 operators. Concern over the condition of public rangelands and their



uses resulted in several reports on the BLM rangeland management program. The trend is toward
protection and restoration.

Grazing Reform Report. In Rangeland Reform '94, the BLM outlines a rangeland management program
to improve the ecological conditions of rangelands while providing for sustainable development and
recreational use. The report describes the framework for the transition from current management
practices to ecosystem management, including issues of grazing leases, desert grazing, monitoring,
range improvements, grazing fees, and the grazing fee formula.

Standards, Guidelines, and Grazing Fees. To restore ecological conditions on public rangelands, the BLM
developed national standards and guidelines for livestock grazing. These will supplement other BLM
programs such as Riparian Wetland Initiative for the 1990s, Fish and Wildlife 2000, and Recreation 2000.
The new initiative will focus on efforts to balance grazing management practices with the recovery of
endangered and threatened species, maintenance and restoration of water quality on riparian wetlands,
rest periods for critical plant growth and regrowth, reduced pesticide use, and vegetative restoration.
Annual grazing use and permit/lease renewal would be contingent upon the permittee's adherence to
these standards.

Forest Service Rangelands

Of the 191 million acres managed by the USDA Forest Service, over 97 million acres are available for use
by domestic livestock. The agency has adopted ecology-based range management to accomplish
resource stewardship and provide healthy rangeland ecosystems.

In 1993 the Forest Service administered 9,343 grazing allotments in 33 states. Grazing fees varied from
$1.86 to $3.40 per animal unit month. Fees collected from public grazing on national forests, excluding
national grasslands, totaled $9.5 million in 1992 and $9.2 million in 1993. Fees collected from national
grasslands totaled $1.3 million in 1992 and again in 1993.

Yavapai Ranch and Best Management Practices for Grazing

The 110,000-acre area in Arizona known as Yavapai Ranch has a checkerboard pattern of private and
federal grasslands where the Forest Service balances landowner concerns and agency mandates by
applying ecological principles to manage the landscape. Using an integrated planning process to assess
environmental effects and encourage public involvement, the Yavapai Ranch Partnership and the
Prescott National Forest developed a Coordinated Resource Management Program. With EPA funding
they developed and demonstrated Best Management Practices for Grazing that meet state and federal
water quality and nonpoint-source pollution goals on Arizona grazing lands.

A strategic team of cooperating agencies is working with the ranching partnership to monitor the results
of management practices. Participants include the Forest Service, Soil Conservation Service, Arizona
Department of Environmental Quality, Arizona Game and Fish, University of Arizona, Arizona State
University, Chino Winds Natural Resource Conservation District, Arizona Land Department, and Yavapai
County Cooperative Extension Agents.



Prior to the project, the entire ranch was managed under a continuous year-long grazing strategy that
resulted in poor range conditions and degraded habitat for the pronghorn antelope. In 1993 the overall
condition of the range and its watershed showed improvement. With continued restoration of antelope
habitat, populations of this species, which had declined, are expected to increase.

Federal Wetlands

Well-managed federal wetlands can serve as models for the rest of the nation. In 1993 federal agencies
implemented programs to conserve and restore wetlands on public lands. For federal partnership
wetlands programs, see Chapter 3: Wetlands and Coastal Waters; and for Wetlands Reserve Program,
see Chapter 4: Conservation Farming and Forestry.

National Forest System Wetlands

The USDA Forest Service takes an ecological approach to the management of 14 million acres of
wetlands and riparian areas in the National Forest System. Half of these acres are wetlands distributed
mainly in the eastern United States and Alaska. The other half are riparian areas generally in the West.
Recognizing wetlands benefits to humans as well as to fish and wildlife, the Forest Service designs
management activities to restore and protect wetland functions and values. Among sensitive species in
the national forests, 80 percent are dependent upon riparian areas. Acting on this finding, the agency
has made riparian wetlands management a priority and is increasing its use of watershed analysis and
assessment, modifying management practices, and undertaking an aggressive restoration program.

Ecosystem Research on the Copper River Delta

On the Chugach National Forest south of Anchorage, Alaska, the 65-mile long, 700,000-acre Copper
River Delta is formed by the 100 million tons of sediment produced each year by glacier-fed tributaries.
Composed of estuaries, mudflats, marshes, and barrier islands, it is the largest and one of the richest
wetlands on the Pacific Coast of North America. During the spring migration, as the Delta thaws, it
provides habitat for 10 million migratory shorebirds including almost the entire Pacific Coast populations
of western sandpipers and dunlin and the entire world population of dusky Canada geese. Other fauna
include five species of salmon, eagles, wolves, various furbearers, mountain goats, black bear, brown
bear, and moose.

This pristine ecosystem, with its interdependence of diverse plant and animal communities and physical
environment, offers opportunities for scientific research and human enjoyment. The Copper River Delta
Institute, a cooperative research venture, is managed by the Chugach National Forest, other federal and
state agencies, universities, environmental and natural resource interest groups, native Alaskan
corporations, and local governments. The cosponsors conduct research and educational and interpretive
programs to better understand and manage the Delta ecosystem.

National Wildlife Refuge Wetlands



In 1993 the Fish and Wildlife Service restored 140,381 acres of wetlands within the National Wildlife
Refuge System. Wildlife refuges have averaged 127,000 restored wetland acres per year over the last
five years.

Federal Fish and Wildlife Programs

The Department of Interior land agencies, the Forest Service in Agriculture, and the National Marine
Fisheries Service in Commerce share responsibility for managing the nation's fish and wildlife resources.
The management trend is toward native species in restored and protected habitats.

FWS Fisheries

The mission of the Fish and Wildlife Service Fishery Program is -to protect, restore, and enhance
fisheries resources for a net gain of fish, aquatic ecosystems, biodiversity, and public use.- In 1993 the
FWS maintained a network of 77 fish hatcheries, 53 fishery resource offices, 9 fish health centers, and 5
fish technology centers. FWS has placed increasing emphasis in recent years on evaluating the impacts
of its fishery program on fishery resources, with special attention to genetics management, conservation
biology, and coordination with fishery management plans. In 1993 the FWS expended $64 million for
restoration, mitigation, and recovery of anadromous and non-anadromous fish populations.

Anadromous Fish Operations. The FWS supports multi-agency programs to restore anadromous fish
populations to historic spawning areas along the Pacific, Gulf, and Atlantic coasts. Included in these
efforts in 1993 were improvements to fish passage facilities, implementation of fishery management
plans, and hatchery production of 68 million Pacific salmon and steelhead trout, 6.2 million Atlantic
salmon, 7.5 million Atlantic and Gulf striped bass, and 27,500 threatened and endangered anadromous
species.

Non-Anadromous Fish Operations. The FWS supports multi-agency efforts to maintain and restore non-
anadromous fish to historic interjurisdictional waters, to mitigate impacts of federal water development
projects, and to meet recreational fishery management needs on federal lands. Included in these efforts
in 1993 was technical assistance related to the conservation of threatened and endangered species,
trust responsibilities of tribal interests, support to other federal agencies, prevention and control of
aquatic nuisance species, and the production of 99 million warmwater and coldwater fish species, 14
million inland salmonoids, 8.7 million lake trout for the Great Lakes, and 1.5 million threatened and
endangered non-anadromous fish species in FWS hatcheries.

BLM Riparian Initiative

The BLM has been restoring health to 23.7 million acres of riparian wetlands on its lands since 1991.
Healthy functioning riparian areas are key to long-term improvements in fish habitat and to increasing
fishing opportunities on public lands. In 1993 the BLM revised 180 site-specific management plans,
surveyed nearly 2,000 miles of streams, constructed 567 riparian habitat improvement projects,
acquired nearly 37,000 acres of riparian habitat to improve watershed management, and implemented
management plans on 145 riparian acres through partnerships with state and private cooperators.



Wildlife Management

Federal land agencies increasingly work together to manage wildlife on the public lands. Partnerships
with the states and private environmental groups also are increasing.

Cypress Creek National Wildlife Refuge. This refuge in southern lllinois has the largest and highest
quality cypress-tupelo stands in the state, with trees over 1,000 years old. It comprises some of the
state's most diversified wildlife habitat and supports significant populations of waterfowl and several
state and federal endangered species, threatened species, and species of special concern. These include
red-shouldered hawk, copper's hawk, barn owl, Mississippi kite, bald eagle, interior least tern, gray and
Indiana bat, and dusky salamander. In 1993 the FWS acquired 10,000 acres for the refuge, with plans to
acquire an additional 4,000 acres in 1994. When acquisition is complete, the refuge will total 35,000
acres. These acquisitions complement efforts by the State of lllinois and The Nature Conservancy to
acquire two large ecological preserves adjacent to the refuge: the Cache River State Area and Limekiln
Slough Preserve.

Trinity River National Wildlife Refuge. This 20,000-acre refuge in Liberty County, Texas, which protects
critically threatened palustrine forest and wetlands, is in an area threatened by residential and
commercial development. The FWS added 3,000 acres in 1993 and plans to acquire additional acres in
1994. The refuge protects priority wetland habitat and species, including neotropical bird species,
snapping turtles, American alligators, canebrake rattlesnakes, American swallow kites, river otter, and
bald eagles.

Deer Haven Ranch. This 4,900-acre ranch, located near Colorado Springs, Colorado, was acquired by the
BLM to protect the wildlife, recreation, and riparian values of the site. The ranch is crossed by the Gold
Belt Town National Backcountry Byway, contains 4 miles of riparian vegetation, and provides habitat for
species such as bald eagle, deer, and elk.

Watchable Wildlife. Federal land agencies have formed Watchable Wildlife partnerships with groups
such as Defenders of Wildlife, the National Wildlife Federation, and the National Audubon Society.
Initiated in 1988 the Watchable Wildlife Partnership Program is a nationwide effort to increase wildlife
viewing opportunities, provide information on the needs of wildlife, and promote wildlife conservation.
The BLM manages 225 Watchable Wildlife sites in 11 states (Alabama, Arizona, California, Colorado,
Indiana, Montana, Nevada, New Mexico, Oregon, Vermont, and Wyoming), and the National Park
Service manages sites in 50 different national parks. The program produces Watchable Wildlife viewing
guides used for wildlife identification in 14 national parks.

Wildlife Law Enforcement. The FWS, in cooperation with other federal agencies, enforces provisions of
11 different federal wildlife and resource protection laws to control the importation and exportation of
illegal fish, wildlife, and plants. In 1993 a staff of 75 wildlife inspectors and 200 special agents detected
and stopped 71,661 illegal shipments of fish and wildlife, worth about $173 million, from U.S. and
territorial ports. Through the Convention on International Trade in Endangered Species (CITES), the FWS
has extended its cooperative wildlife law enforcement program throughout the world.

Federal Wilderness



The National Wilderness Preservation System, with 564 units and 96 million acres of land, was managed
in 1993 by the following federal agencies:

Agency Wilderness Units Acreage
National Park Service 42 39.1+ million
Forest Service 398 34.6 million

Fish and Wildlife Service 75 20.6+ million

Bureau of Land Management 68 1.6 million

New Wilderness Areas

On August 13, 1993, the President signed the Colorado Wilderness Act adding 553,203 acres to the
National Forest Wilderness Preservation System. This legislation established nine new wilderness areas,
two within BLM holdings and seven within Forest Service units. The National Forest Wilderness
Preservation System now constitutes 18 percent of the National Forest System with units in 36 states.
Land on national forests makes up 74 percent of the National Wilderness Preservation system in the
lower 48 states, and 36 percent of the entire system including Alaska wilderness.

25th Anniversary of Wild and Scenic Rivers Act

To commemorate the occasion, the Department of the Interior and the USDA Forest Service held a 4-day
symposium on river protection and conservation. With the addition of a 129-mile section of the Great
Egg Harbor River in New Jersey, the National Wild and Scenic Rivers System now has 152 units and
10,503 river miles.

Recreation and Cultural Resources

The national forests and grasslands were the most visited federal lands in 1993 with 786 million visitors
or 296 million recreation visitor days (a visitor day equals 12 visitor hours by one or more persons). A
total of 72.5 million visits were made to BLM recreational lands; 274 million visits were made to 396
national park units; and 25 million visits were made to Fish and Wildlife Service recreation areas. The
BLM issued 113,000 camping permits; 8,568 long-term visitor area permits; 1,817 commercial special
recreation permits; 379 competitive special recreation permits; and 10,147 other special recreation
permits.

Forest Service Recreation Areas. The National Forest System contains 43 congressionally designated
recreation areas, encompassing 7 million acres and including 18 national recreation areas, 6 national
scenic areas, 4 national monuments, and 15 other areas. In 1993 Congress added the 316,000-acre
Spring Mountains National Recreation Area on the Toiyabe National Forest in southern Nevada.

Statewide River Assessments. The National Park Service and state agencies have completed 11 state
inventories of streams and rivers and will complete another 4 in 1994 in Arizona, Connecticut,
Tennessee, and California. Park Service personnel assist the states in data collection on riparian, fish and



wildlife, cultural, historic, and recreational uses of river resources. Planning documents identify the
highest and best uses of river resources in each participating state.

Environmental Security and the Department of Defense

The mission of the U.S. Department of Defense (DOD) is to defend the national security of the United
States, which today encompasses environmental security. The post-cold war era requires the DOD to
adopt a common sense approach to solving environmental problems, and thus the Department has
undertaken environmental security programs to protect human health and the environment and to
steward natural and cultural resources. Making a fundamental change in its attitude toward solving
environmental problems, the DOD is committed to being a leader in environmental stewardship.

Legacy Resource Management Program

Congress established the Legacy Resource Management Program in 1991 to make stewardship of
natural and cultural resources a DOD priority. A collaborative, inter-service program, Legacy seeks to
balance the intensive use of military installations for training and testing with conservation. Funding for
the program increased from $10 million in FY 1991 to $50 million in FY 1993. By institutionalizing Legacy
concepts within DOD, the conservation of natural and cultural resources is becoming an integral part of
the military mission.

In 1993 over 200 military installations in 50 states, the District of Columbia, and five U.S. territories
sponsored Legacy projects. Among them were 500 projects that enhanced resource management and
awareness of biological species, earth resources, ecosystems, and cultural and historic places and
materials. Legacy partners include 30 organizations and agencies, among them the federal land agencies
and private environmental and archaeological groups.

Conservation Program

A comprehensive, long-range conservation program integrates biological, cultural and geological
resources on DOD lands with requirements of the military mission. The program gives priority to
identifying, conserving, and restoring natural and cultural resources. Through the Legacy program, and
other initiatives, the Department has improved its stewardship of natural resources, thus ensuring
resource conservation, preventing or minimizing pollution, and halting degradation of the environment.
The program is conducted in partnership with federal, state, and local agencies and private groups.

Oregon Trail Visitor Center at Flagstaff Hill. This new visitor center commemorates the thousands of
pioneers who braved the crosscountry journey to settle the West. The 23,000-square-foot interpretive
center features state-of-the-art exhibits and living history demonstrations. Visitors can hike four miles of
footpaths and see actual ruts of the Oregon Trail. The center attracted 100,000 visitors in its first three
months of operation.

BLM Cultural Resources. BLM lands harbor an estimated 4 million archaeological, historic, and
paleontological properties. In 1992 the BLM completed 94 new on-site interpretive projects. An example
is an interpretive site in Montana at the confluence of the Marias and Missouri rivers that explains three



sites of historic interest-the City of Ophir, Fort Peigan, and a Lewis and Clark campsite. The project
includes an accessible trail, three interpretive signs on a knoll overlooking the site, and a parking area.

Minerals on Federal Lands

In 1993 the percentage of oil, gas, and sodium produced from the nation's Outer Continental Shelf (OCS)
and from federal onshore and Indian mineral leases increased 1.0 percent for oil and 1.1 percent for gas
and decreased 10.8 percent for sodium from 1992. Coal, lead, and potash produced from federal
onshore and Indian mineral leases increased by 1.07 percent and 1.19 percent for coal and lead,
respectively, from 1992 and decreased by 19.41 percent for potash.

Bureau of Land Management Minerals. The BLM supervises mineral leasing and operations on 300
million acres of onshore federal mineral estate that underlie other surface ownership. The bureau
fosters development of onshore minerals to achieve sustained yield, multiple use, and conservation of
natural resources on another 300 million acres of public land. In FY 1993 oil, coal, and gas extracted
from these federal onshore leases had a value of $7.5 billion, for which a royalty of $847 million was
received by the U.S. Treasury.

Minerals Management Service. The MMS collects, disburses, accounts for, and audits revenues
generated from mineral leasing on federal and Indian lands onshore, as well as managing and
overseeing the Outer Continental Shelf (OCS) program. In 1993 the MMS managed 1.5 billion OCS acres,
administered 5,227 leases covering 27 million OCS acres, and had financial and audit responsibility for
67,134 leases that covered 46.5 million acres on federal onshore lands. The agency collected, accounted
for, and distributed $3.9 billion in mineral revenues from onshore and offshore leases. In 1993 oil and
gas extracted from OCS lands had a total value of $2.9 billion, from which $900 million was supplied to
the Land and Water Conservation Fund and $150 million to the Historic Preservation Fund.

Federal Facilities

Although they represent only a fraction of the regulated community, federal facilities-military and
energy installations especially-can be larger and more complex than private facilities, often with more
sources of hazardous waste requiring cleanup. Industrial activities at federal facilities can present
management problems involving compliance with environmental statutes.

In 1993 the nation invested heavily in environmental cleanup and compliance at federal facilities,
continuing an upward trend in environmental budgets. The budget for cleanup and compliance at
federal facilities increased from $3 billion in FY 1989 to $10 billion in FY 1993.

Executive Orders on Federal Facilities

In 1993 the President signed several executive orders (EOs) that impact environmental management at
federal facilities.

EO on Procurement Requirements and Policies for Federal Agencies for Ozone-Depleting Substances



On Earth Day (April 21, 1993), the President signed Executive Order 12843 which directs federal
agencies to change their procurement policies to reduce the use of ozone-depleting substances earlier
than the 1995 phaseout deadline called for in the Montreal Protocol. Federal agencies are directed to
modify specifications and contracts that require the use of ozone-depleting substances and to substitute
with non-ozone-depleting substances to the extent economically practicable. Through affirmative
acquisition practices, the federal government will provide leadership in the phaseout of these
substances on a worldwide basis, while contributing positively to the economic competitiveness on the
world market of U.S. manufacturers of innovative safe technologies.

EO on Federal Use of Alternative Fueled Vehicles

Also on Earth Day 1993, the President signed Executive Order 12844 which places the federal
government in the leadership of the use of alternative fueled vehicles (AFVs). This EO calls on each
federal agency to adopt aggressive plans to exceed the purchase requirements of AFVs established by
the Energy Policy Act of 1992 (see Chapter 7: Energy and Transportation).

EO on the Purchase of Energy-Efficient Computer Equipment

Under Executive Order 12845, also signed by the President on Earth Day 1993, the U.S. government
became a participant in the Energy Star Computer program by agreeing to buy energy-efficient
computers, monitors, and printers to the maximum extent possible. As long as equipment meets other
performance standards and is available in a competitive bid, agencies must purchase only those
computer products that qualify for the Energy Star logo.

EO on Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements

On August 3, 1993, the President signed Executive Order 12856 on Federal Compliance with Right-to-
Know Laws and Pollution Prevention Requirements, which includes the following directives:

Reductions in Toxics. Federal agencies are to reduce emissions and releases of toxic chemicals or
pollutants by half by 1999. The required review and revision of all federal and military specifications and
standards will help eliminate or reduce procurement of extremely hazardous substances and chemicals
by federal facilities in such activities as manufacturing and processing.

Community Right to Know and Toxics Release Inventory. Federal facilities are to comply with all
provisions of the Emergency Planning and Community Right-To-Know Act and the Pollution Prevention
Act, including emergency planning and the Toxics Release Inventory (TRI) reporting requirements.
Citizens and local governments will have access to information on potential chemical hazards at federal
facilities in their communities. Local communities will be able to participate with federal facilities in
developing emergency response plans. Within 12 months each federal agency will develop a pollution
prevention policy and a strategy for achieving the President's 50-percent toxic emissions reduction goal.
The first TRI report containing federal facilities data covering the year 1994 is due on or before July 1,
1995.

EO On Acquisition, Recycling, and Waste Prevention



On October 20, 1993, the President signed Executive Order 12873 which directs federal agencies to
implement acquisition programs aimed at encouraging new technologies and building markets for
environmentally preferable and recycled products. It also provides a boost to federal agency efforts to
reduce waste at the source and to institute aggressive recycling programs. The EPA prepared guidelines
for release in 1994 for recycled content in federal purchases of such items as carpet, floor tile, office
recycling containers, office waste receptacles, remanufactured toner cartridges, binders, and plastic
trash bags. All federal purchases of writing and printing paper are to contain 20 percent post-consumer
material by the end of 1994 and 30 percent by the end of 1998. In 1993 paper accounted for 40 percent
of all solid waste and 77 percent of government office waste. Existing EPA guidelines address re-refined
motor oil and retread tires.

Program Accomplishments

In 1993 federal facilities took steps to improve environmental management in all phases of their
operations. A sampling of programs by agency follows.

Environmental Protection Agency

The EPA functions as a partner to other federal agencies, providing environmental education, technical
assistance, and leadership. The agency also serves as an enforcer to ensure that federal facilities comply
with environmental statutes, regulations, and standards in the same manner that the nation expects of
private industry.

Federal Facilities Enforcement Office. The EPA Federal Facilities Enforcement Office (FFEO) enforces
environmental laws and provides technical assistance for pollution prevention, cleanup, and reuse of
federal facilities. In 1993 the FFEO negotiated interagency agreements required under Section 120 of
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA or Superfund) for
the cleanup of each federal facility site listed on the Superfund National Priorities List of most
contaminated sites (NPL). The magnitude of the cleanup effort is reflected in the following profile:

Federal Facilities Hazardous Waste Compliance Docket. Over 1,900 federal facilities engage in
hazardous waste activities;

Superfund National Priorities List (NPL). In 1993 the NPL contained 126 federal facility sites with 123
final listings and 3 proposed;

Superfund Interagency Agreements (SIAs). A total of 111 SIAs were signed in 1993;
Remedial Projects. A total of 500 remediation projects were ongoing at federal facilities on the NPL;

Hazardous Waste Treatment, Storage, and Disposal (TSD) Facilities. Federal facilities had 338
hazardous waste TSD facilities, with 90 of these facilities on the NPL; and

Federal Facilities Compliance Agreements (FFCAs). Of the 90 federal hazardous waste TSD facilities, 70
have signed FFCAs.

Multi-Media Enforcement and Compliance Initiative. In 1993 the EPA Office of Enforcement began a 2-
year initiative that targets key federal facilities for comprehensive multi-media inspections. The initiative



promotes pollution prevention strategies to reduce toxic waste generation. Following nspections the
EPA prepared pollution prevention profiles for 100 federal facilities.

Citizen Participation. To support the federal effort to increase the visibility and accountability of cleanup
and compliance decisionmaking at federal facilities, the EPA emphasizes public involvement in cleanup
and compliance agreements. In 1993 the agency continued to work with the DOD, the Department of
Energy (DOE), and other agencies to improve communications and coordination with the public.

Pollution Prevention. In 1993 the EPA prepared draft guidance on implementation of Executive Order
12856 on federal compliance with right-to-know laws and pollution prevention requirements. Training
will be available through the ten EPA regions to assist federal facilities in complying with the order.

Fast Track Cleanup Program for Base Closures. On July 2, 1993, the President issued a Five Point Plan to
speed the economic recovery of communities where military bases are slated for closure. A Fast Track
Cleanup program will speed the clean-up process at these bases. The Five Point Plan complements the
Base Realignment and Closure (BRAC) program established by the DOD and involves the EPA in the
cleanup process at closing military bases. The program integrates economic development, transition
assistance, and environmental restoration to allow early reuse of the bases' assets.

Community Environmental Response Facilitation Act. The new Community Environmental Response
Facilitation Act (CERFA) requires the EPA to assume the following responsibilities:

e Identify uncontaminated parcels of land and demonstrate that approved remedial actions on
contaminated parcels operate properly;

e Accelerate ongoing and planned installation-wide Remedial Investigation/Feasibility Studies
(RI/FS);

e Expedite response actions such as removals and interim response actions;
e Place public and private sites on the NPL;

e Coordinate with the DOD, states, communities, and private interests on transfer and
environmental issues;

Address issues associated with overlapping federal and state laws such as CERCLA and RCRA; and

Develop and coordinate national policies and approaches on base closure with all stakeholders,
including Congress.

Innovative Technology Development. To stimulate the use of innovative technologies at contaminated
sites on federal facilities, the EPA is fostering the use of federal facilities as testing and demonstration
centers.

Public-Private Partnerships. Working through a grant to Clean Sites, Inc., the EPA is developing
partnership demonstration projects at five federal facilities. As an example, at McClellan Air Force Base
in California, a public/private partnership includes the Air Force, EPA, state of California, and seven
private firms. In 1993 the partners prepared demonstrations at three sites on the airbase and held
discussions with the Army, Navy, and DOE to identify additional federal facility demonstration sites.



Western Governor's Association. The EPA, along with the DOD, DOE, and DOI signed a Memorandum of
Understanding (MOU) with the Western Governor's Association to use federal sites in the West for
developing innovative technology to deal with mixed radioactive, military, mining, and munitions waste.
The MOU is reducing regulatory and institutional barriers to technology development.

Compliance Training. To provide ongoing technical assistance to federal agencies on complying with
environmental statutes, regulations, and standards, the FFEO engages in joint training through such
projects as the Accelerated Training Subgroup co-chaired by the DOE and EPA. This group helps federal
facilities identify their training needs and develops exchange mechanisms to facilitate participation in
training offered by the EPA, DOE, and DOD. A success story is the joint EPA/U.S. Air Force training
course, -Team Approach to Federal Facilities Environmental Clean-up.- In one year EPA and Air Force
instructors jointly provided this training to 500 participants. The course is designed to promote an
understanding of cultural differences and other communication barriers to effective working
relationships within and between agencies.

Federal Partnerships. The EPA has a number of efforts underway to promote partnerships with other
federal agencies.

Environmental Roundtable. The Federal Agency Environmental Roundtable representing 50 federal
agencies meets each month to exchange information on policy, strategy, standards, and regulations.
Topics of discussion include the hazardous waste docket, proposed EPA strategies for national programs,
technical information systems, the NPL, and base closures.

Civilian Federal Agency Task Force. Civilian federal agencies contribute half the sites listed on the
hazardous waste docket and will spend an estimated $2 billion on site cleanup and restoration by FY
1995. Many of the smaller federal agencies, however, do not have the expertise or funding to respond
adequately to new regulatory requirements. Recognizing their need for assistance, the FFEO formed the
Civilian Federal Agency Task Force (CFA) to initiate a dialogue and to evaluate needs and funding sources
within and outside the federal community. CFA members are developing a Civilian Agency Strategy.

Department of Defense

With environmental security now a part of the DOD mission, employees take responsibility for achieving
environmental goals. In material purchases and process applications, they consider environmental
impacts and choose a course of action to reduce or prevent pollution.

Cleanup. In 1993 the DOD was engaged in cleanups at about 800 military installations in the United
States; 94 U.S. military installations were listed by the EPA on the NPL.

Fast-Track Schedule. The DOD placed 90 military installations scheduled for closure or realignment on a
fast-track schedule for cleanup so that the land can be put to productive, nonmilitary use.

Environmental Hotspots. The DOD focused on interim measures to reduce risk at environmental
hotspots; using existing and emerging technology to solve routine problems; forming environmental
partnerships with major DOD stakeholders-the Congress, federal and state regulators, industry, and the
public; incorporating future land use into cleanup plans; and setting objectives and completion dates.



Restoration Account. The Defense Environmental Restoration Account (DERA) in FY 1993 was $1.6
billion including $438 million of obligational authority in FY 1992 supplemental appropriations.

Remedial Actions. Interim Remedial Actions (IRAs) in 1993 more than doubled the number of actions in
1992, reflecting the growing realization among regulators and cleanup managers that interim remedial
actions reduce risks to public health and the environment while longer-term solutions are being
developed.

Compliance. Compliance programs include fire prevention and protection; vehicle, ship, and aircraft
safety; explosives safety; and pest management. Environmental compliance is challenged by the
number, size, and complexity of DOD facilities and operations; by increasingly stringent laws,
regulations, and standards; and by the number of regulations, permits, and agreements at the national,
state, and local levels, and overseas. Other factors include the following:

Strategies. DOD components must attain and sustain full compliance by meeting current deficiencies,
eliminating noncompliant activities, and identifying future needs. Operations, training, and acquisition
programs need to comply with legal requirements to ensure continued access to land, air, and water for
basing, training, and mobilization-both in the United States and abroad.

Annual Report to Congress. On July 6, 1993, the Military Departments and Defense Agencies reported
on their compliance programs for FY 1994-99 in the DOD Annual Report to Congress on Environmental
Compliance. The DOD Environmental Security Review identified opportunities for improving program
performance and control costs: periodic compliance self-assessments; improvement in the Planning,
Programming, and Budgeting System (PPBS) process; and improved compliance training and education.

Pollution Prevention. The DOD has adopted pollution prevention strategies, beginning with source
reduction, recycling, treatment, and finally disposal, and seeks practical solutions through the following
actions:

Processes and Operations. The Department considers how DOD activities affect the environment and
how to incorporate pollution prevention while still accomplishing the mission;

Material Standards and Specifications. The DOD is developing or revising all specifications and
standards with environmental impact in mind;

Major Systems Acquisition. All new systems under development are being evaluated for environmental
effects. A new Acquisition Directive integrates environmental impact and pollution prevention at the
start of the acquisition process. A review of military specifications continues to eliminate or minimize
the use of hazardous materials. The goal is to ensure that environmental and safety factors are
considered in the design, acquisition, and operation of every weapon system.

Hazardous Waste Disposal. In 1993 the DOD continued to reduce hazardous waste disposal after
meeting its 50-percent reduction goal a year early.

Environmental Defense Technology

To coordinate and integrate environmental research and development (R&D), the DOD Environmental
Technology Program focuses on technology requirements, strategy, public-private partnering,



demonstration and implementation, and training and education. In FY 1993 the DOD invested $180
million in environmental technology through the Strategic Environmental Research and Development
Program (SERDP) and $132 million through the Technology Base Program. Accomplishments under the
Defense Environmental Technology Program include the identification of technology requirements.
Examples of early successes under the program include:

Western States Restoration and Waste Management. The Joint Federal/Western States Cooperative
Environmental Restoration and Waste Management Program coordinates efforts of the DOD, DOI, DOE,
EPA, and state governments to meet federal and state regulatory requirements and facilitate
demonstration of innovative technologies for environmental restoration at military bases; and

Technology Reinvestment Project. Working through the Advanced Research Projects Agency (ARPA),
the DOD, DOC, DOE, DOT, National Science Foundation, and NOAA identify environmental technologies
for defense conversion and application.

Department of Energy

The Department of Energy (DOE) Environmental Restoration and Waste Management Program is the
largest in the world, with a FY 1994 budget of $6.5 billion. In 1993 as part of its responsibilities for
cleaning up tens of thousands of acres containing hazardous waste, contaminated soil, groundwater,
and structures at 120 sites in 36 states and territories, the DOE established initiatives to develop new
environmental technologies for the 21st century.

Management Actions. The structure for much of DOE environmental work is incorporated into
environmental compliance agreements established with the EPA and the states. By 1993 over 90
agreements had been developed establishing timetables for environmental compliance and cleanup. To
promote effective management of activities, the DOE undertook the following actions:

Estimating Costs of Restoration and Waste Management. The DOE worked on plans to develop a
baseline of future costs of environmental restoration and waste management programs. Preliminary
baselines are set for completion in 1995.

Computerized Progress Tracking System. The DOE continued to develop a computerized Progress
Tracking System to track program performance-costs, schedules, and technical data-for environmental
restoration and waste management. The system will be used to review the status of activities, monitor
changes in baselines, conduct trend analyses, support management decisions, and report on the
progress of compliance and cleanup.

Restoration and Waste Management Contracts. New DOE environmental restoration and waste
management contracts are being structured to improve contractor accountability and performance and
to reduce costs. Pilot sites for this initiative include the Fernald Environmental Restoration and Waste
Management Project in Ohio and the Hanford Environmental Restoration Management Project in
Washington state.

Evaluating Health Risks. In 1991 the Office of Technology Assessment (OTA) published a study, Complex
Cleanup, regarding the environmental problems in the DOE nuclear weapons complex. The study found
that the DOE lacks a sufficient basis for evaluating health and environmental risks. In 1993 the DOE



initiated a comprehensive effort to develop better tools and an independent method for evaluating the
long-term health and environmental risks related to environmental restoration and waste management
activities at its major sites and facilities. A comprehensive survey of immediate exposure risks was set
for completion in FY 1994, and the development of analytical tools for evaluating long-term risks and for
identifying specific data needs in FY 1995. Input from the academic and public health communities,
states, regulators, citizens, and other stakeholders was sought. The results should provide
environmental decisions based on a broad understanding of risks along with other considerations such
as statutory mandates, anticipated land use and associated costs, technical feasibility and cultural
values, worker health and safety, and environmental equity.

Multi-Phase Cleanup. The EPA and DOE are increasing their use of interim remedies, a multi-phase
cleanup approach recommended by the OTA and by experienced private contractors. This approach has
the following advantages:

e |t achieves near-term cleanup results;

e Develops more cost-effective, long-term remedial technologies;
e Characterizes health, safety, and environmental threats; and

e Develops achievable and protective cleanup standards.

Converting Defense Labs to Environmental Technology. In 1993 the DOE continued developing long-
term cleanup technologies by promoting the conversion of national laboratories from defense missions
to environmental technology-development programs.

Mixed Waste Management and Treatment. In response to the Federal Facilities Compliance Act of
1992, the DOE in cooperation with the EPA and state regulatory agencies is developing plans for treating
mixed waste, which has both hazardous and radioactive components.

Cleanup Standards and Land Use Planning. Under the terms of an interagency memorandum of
understanding, the DOE is providing the EPA with pertinent technical information for use in developing
national cleanup standards for consistent and technically-defensible remediation requirements. Within
such a national regulatory scheme, specific technical requirements would be established with state
regulators and the EPA to address conditions at specific contaminated sites, with consideration of future
land uses.

General Services Administration

The array of GSA environmental programs includes waste reduction, alternative fuel vehicles, gas and
diesel restrictions, recycling, the use of recycled and other environmentally oriented products, CFC
reductions, energy and water efficiency, ride-sharing, and the Greening of the White House. GSA
programs ensure good indoor air quality, reduce radon exposure, control exposure to asbestos and lead-
based paint, manage hazardous waste, and prevent underground storage tanks from leaking.

Recycled and Recycled-Content Products. To stimulate the U.S. market for recyclables, the GSA
provides the federal community with a range of recycled paper and paper products, all of which meet
and, in most cases, exceed EPA minimum content standards. In 1993 the GSA contracted for over 1,000



different recycled paper products including, office stationary, file folders, labels, calendars, envelopes,
notebooks, index cards, cardboard boxes, art and drafting paper, and copier paper. Over 120
specifications were changed to incorporate requirements for recycled content, and sales for these items
amounted to over $200 million.

GSA Environmental Catalogs. Several GSA catalogs highlight environmentally oriented items in the GSA
supply system, including those with recycled content; those that are energy or water saving; and those
that have been reformulated to be less environmentally detrimental. The GSA Federal Supply Schedules,
the New Item Introductory Schedule, and the Customer Supply Center Catalog all highlight
environmentally oriented items. The very successful Recycled Products Guide is being expanded and
updated to include all environmentally oriented items from all GSA supply programs.

Green Cleaning Products. Presently the GSA cleans approximately 1,339 buildings by contract or in-
house employees. In response to a lack of criteria to aid in the selection of environmentally preferable
cleaning products, the GSA initiated in 1993 development of product criteria with the EPA Office of
Pollution Prevention and Toxics (OPPT). Criteria will consider efficacy, human health, and environmental
safety.

Energy Conservation. In 1993 the GSA continued to develop and implement projects to reduce energy
use in buildings owned, operated, or leased by the Federal Government.

Energy Workshops. The Energy Policy Act of 1992 requires the GSA to conduct workshops in each
federal region for state, county, local, and tribal governments. In 1993 the GSA held workshops in
Boston and Atlanta, which focused on strategies to maximize conservation resources and energy
conservation through improved building design, retrofit, maintenance, and construction. Other topics
were procurement of energy efficient products and dissemination of energy conservation information.
The GSA is planning a special workshop for tribal communities.

Energy Efficient Computers. In 1993 the GSA issued regulations and guidelines on federal agency
implementation of Executive Order 12845, which requires agencies to procure only microcomputers,
monitors, and printers that meet EPA Energy Star requirements for energy efficiency.

Water Conservation. In response to the requirements of the Energy Policy Act of 1992, the GSA created
a water program unit to coordinate water conservation strategy, evaluate existing water conservation
technologies, and track water consumption on a limitedbasis. Over the past two years, the GSA
conserved approximately 4.1 million gallons of water through implementation of conservation
initiatives.

Ride Sharing. The GSA Federal Ride Sharing Program promotes energy conservation by encouraging the
use of vanpools, carpools, public transportation, and other means to commute to and from work. Using
a network of Employee Transportation Coordinators, federal workers are educated on the

environmental benefits of using alternate modes of transportation and are provided the mechanisms
(such as bulletin boards, computer matching) to make it happen.

Greening of the White House. As federal landlord, the GSA is participating in the President's effort to
Green the White House by helping to identify energy and water conservation opportunities in the White
House complex that can serve as models for other federal agencies, state and local governments,
businesses, and families in their own homes.



GSA Environmental Health Programs

As federal landlord, the General Services Administration conducts a number of programs to ensure the
health of occupants of GSA-managed buildings.

Indoor Air Quality Program. According to the World Health Organization, 30 percent of new and
remodeled buildings may have poor indoor air quality. The GSA Indoor Air Quality Program strives to
provide good indoor air and prevent the sick building syndrome. The GSA requires facility managers to
respond promptly to complaints from tenants and to correct problems when detected. Indoor air quality
assessments are performed as part of safety and environmental management surveys conducted at all
GSA-owned, leased, and delegated facilities. In 1993 the GSA and EPA entered into an agreement to
establish a baseline for indoor air quality in office buildings. This information will be used to develop
guidelines for indoor air quality in all large buildings.

Asbestos Management Program. This program minimizes asbestos exposures for all building occupants.
Asbestos in good condition is managed in place, but when asbestos is damaged or subject to disturbance
by routine operations or planned renovations, it is promptly abated.

Hazardous Waste and Underground Storage Tanks. When hazardous waste is generated at a GSA
facility, this program ensures that the waste is stored properly, transported safely, and disposed of
according to federal and state regulations. All GSA-owned or operated underground storage tanks are
managed in accordance with federal and state regulations.

Radon Program. In response to this hazard, the GSA started its Radon Program in 1988. All GSA-owned,
leased, and delegated buildings are tested for radon, and the gas is mitigated when radon levels exceed
the EPA action level.

Lead Program. To ensure the health and safety of children at GSA-owned and delegated child care
centers, the GSA is testing these centers for lead in the drinking water and for lead-based paint. The
agency takes corrective action when lead levels exceed federal regulations or guidelines. To protect
workers from lead exposure, the GSA requires that paint be tested for lead whenever a project requires
the sanding, welding or scraping of painted surfaces. GSA employees and contractors are required to
follow the Occupational Safety and Health Administration requirements, if lead is detected.

Department of Veterans Affairs

The importance of waste minimization, recycling, energy reduction, and environmental compliance of
construction projects is apparent within the Department of Veterans Affairs. The following are highlights
of these efforts.

Waste Reduction. In 1993 the National Center for Cost Containment of the Department of Veterans
Affairs (VA), in collaboration with the VA Environmental Management Service, conducted a second
annual survey of recycling and waste minimization at 171 field facilities. The survey is part of an ongoing
effort to promote cost-effective waste reduction and recycling of usable materials in all Veterans Health
Administration operations and facilities. The results indicate a sizable reduction in radioactive waste and
an increase in the number of facilities recycling reusable materials.



Affirmative Procurement. The VA official policy and implementing document for affirmative
procurements was published in 1993. This policy assures that items composed of recovered materials
will be purchased to the maximum extent practicable. It consists of four components:

Preference Program. This applies to the purchase of recycled paper and paper products, cement and
concrete containing fly-ash, building insulation products containing recovered materials, re-refined
engine and gear oils and hydraulic fluids, retread tires, recycled toner cartridges, and soy-based inks for
printing;

Promotion Program. Preferences in recycled goods are incorporated in all solicitations and contracts;
Certification and Verification. VA employees are required to use or procure recycled goods; and

Annual Review and Monitoring. The VA Recycling Coordinator reviews and monitors the department's
achievements to determine whether the procurement program is effective.

U.S. Postal Service

In 1993 the U.S. Postal Service issued four new policies to protect the environment:

. Providing employees and customers with a safe and healthy environment;

. Prohibiting smoking in postal occupied buildings;

. Requiring two-sided copying; and

. Showing preference for the purchase of recycled paper and recycled laser toner cartridges.
The following environmental initiatives were undertaken by the U.S. Postal Service:

Alternate Fueled Vehicles. Based on extensive testing, the Postal Service concluded that compressed
natural gas (CNG) is the best alternative fuel for its use. By the end of 1993, 978 postal vehicles were
operating on CNG and a contract to convert an additional 1,769 vehicles had been awarded. Also in 1993
the Postal Service received one of the Natural Gas Vehicle Coalition's First Annual Achievement Award in
recognition of its contributions to advancing natural gas as a vehicular fuel. Under an agreement with
the Ford Motor Company and the Department of Energy, the Postal Service will test six electric vans in
southern California. The first vehicle will be delivered in 1994. The feasibility of converting other postal
delivery vehicles to electric is being considered.

Pollution Prevention. In 1993 the Postal Service, in cooperation with EPA Region Il, completed an
assessment of pollution prevention opportunities at post office and vehicle maintenance facilities in
Buffalo, New York, a model for achieving pollution prevention at other postal facilities.

Environmental Quality Assurance Reviews. The Postal Service has begun a series of audits addressing
air pollution control, water pollution control, hazardous spill control and emergency response planning,
solid and hazardous waste management, underground and above ground storage tanks, soil and
groundwater contamination, drinking water management, PCBs (polychlorinated biphenyls)
management, asbestos management, pollution prevention, and reporting under Superfund
Amendments and Re-Authorization Act (SARA) and Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA).



Recycling and Waste Reduction. In 1993 the Postal Service recycled office paper, undeliverable bulk
business mail, pallets, plastic, aluminum, steel, oil, solvents, antifreeze, batteries, and tires. In recent
years the Postal Service has played an important role in the development of water-based inks that do
not contain lead or other metals and of water-activated adhesives that dissolve during recycling. These
water-based inks are used in stamps and stationary. Ninety-five percent of stamps produced in 1993
were made with water-activated adhesives. The Postal Service is working with the paper and mailing
industries to make mail more environmental friendly and to reduce the amount of undeliverable mail (as
a result undeliverable bulk business mail has been reduced by 1.4 million pieces in recent years). The
agency developed an affirmative procurement plan addressing the 1993 Executive Orders.

Universal Postal Union Study. The Postal Service participated in a Universal Postal Union study of
technical issues and pollution prevention policies to determine the present status of technical guidelines
and the need for new ones, improved environmental policies, and pollution prevention in postal
administrations worldwide. The goal is to provide for more sustainable economic and environmental
development coincident with industrial growth in mailing and communications industries globally. In
1993 the Postal Service chaired the first international symposium on -The Post and the Environment-,
which led to the development and adoption of environmental policy by the Universal Postal Union
Congress.

Storm Water Management. The Postal Service is developing storm water pollution prevention plans at
its facilities and is initiating steps for long-term monitoring of storm water management. These activities
are being integrated with the vehicle maintenance facilities to reduce or eliminate the use of toxic
chemicals used in repair and maintenance.
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Chapter 6: ECOSYSTEM APPROACH TO MANAGEMENT AND BIODIVERSITY

In Portland, Oregon, we brought together business people, timber workers, and environmentalists from
throughout the Northwest to discuss how best to preserve jobs and to protect the old-growth forests and
the species which inhabit them. People sat down in a conference room not a courtroom.

President Bill Clinton

Ecosystems are complex entities. Each ecosystem comprises interdependent, interacting biotic and
abiotic components which are linked by the transfer of energy, materials, and information. Sustainability
of any ecosystem depends on maintained conditions or on the resilience of organisms within changing
conditions. What differs among ecosystems is the amount of solar energy, in the form of food and heat,
and water available for microbiota, plants, and animals in the system. Conditions vary around the globe,
and microbiota, plants, and animals evolve and adapt to diverse, specific environments. Adaptation
allows for the diverse biota found in given sets of conditions. As conditions change or become disrupted,
habitats change. Biota often cannot evolve rapidly enough or adapt sufficiently to keep up with change.
The result can be impaired biodiversity.

The link between an ecosystem approach to management and biodiversity was evident in 1993 at the
President's Forest Conference. The controversy involved timber harvests in old-growth forests of the
Pacific Northwest, habitat degradation, and resulting impacts on native plants and animals, among them
the northern spotted owl and the region's famed salmon species. The President convened the
conference to seek an economic-ecological solution. Resolution will depend ultimately on a forest plan
that assures the survival of the old-growth ecosystem, a plan that will -keep all of the pieces,- as the
forester-wildlife biologist Aldo Leopold once cautioned.

In September 1993 the National Performance Review recommended that the President issue a directive
establishing a national policy to encourage sustainable development through ecosystem management.
This could best be accomplished, the NPR report concluded, by a cross-agency ecosystem approach to
planning in coordination with state, local, and tribal governments. The report called for an Interagency
Ecosystem Management Task Force to select demonstration projects on ecosystem assessment and
ecosystem management funded by cross-agency budgets. The Task Force was to determine lead
agencies and appoint interagency multidisciplinary ecosystem management teams to develop an
assessment framework and protocols and management plans for ecosystem sustainability.

Ecosystem Approach to Management

Late in 1993 the Interagency Ecosystem Management Task Force was constituted and adopted the
following working goal:

To restore and maintain the health, sustainability, and biological diversity of ecosystems while
supporting communities and their economic base.

Chaired by the director of the White House Office on Environmental Policy, the Task Force is made up of
assistant secretaries from 12 departments and agencies, as well as representatives of the Office of
Management and Budget, Council on Environmental Quality, and Office of Science and Technology
Policy.



Defining Ecosystems

The Interagency Ecosystem Management Task Force has agreed on the following definitions:

. An ecosystem is an interconnected community of living things, including humans, and the physical
environment with which they interact.

. Ecosystem management is an approach to restoring and sustaining healthy ecosystems and their
functions and values. It is based on a collaboratively developed vision of desired future ecosystem
conditions that integrates ecological, economic, and social factors affecting a management unit defined
by ecological, not political boundaries.

. Biodiversity refers to the diversity of life: species, their genetic structural, behavioral, and functional
variability and the communities and ecosystems of which they are comprised. Human interaction,
biodiversity, and ecosystem dynamics are highly integrated, with components of biodiversity making up
the dynamic elements expressed through ecosystem processes.

Conditions and Trends

The United States varies in physical, biological, and climatological features from mountains to coastal
plains, from forests to grasslands, from wetlands to deserts. Across this heterogeneous landscape, living
organisms and their physical environment-earth, water, and atmosphere-are related, interacting upon
each other so that the flow of energy leads to trophic structure, such as food chains or webs;
biodiversity; and elemental cycles-the exchange of materials between living and nonliving parts. This
landscape provides suitable habitat for plants and animals, produces food and fiber, yields mineral,
energy, and water resources, provides for recreational and wilderness experiences, and contributes to
the global climate.

Public concern about the environment, together with new thinking by scientists and resource managers,
has led to a new management philosophy. This philosophy says that we can manage resources to sustain
their full array of values and uses through a broader understanding of their associated ecosystems. This
new thinking calls for a shift of focus from the more traditional single-resource, single-species
management approach to one based on a holistic view of natural and managed ecosystems. This
approach requires knowledge of the composition, structure, and function of ecosystems, their
relationships and influences on each other, and their capacity to support multiple uses and to produce
goods and services without sacrificing health, sustainability, or biodiversity.

The Human Dimension

Humanity is a relatively new but dynamic component in earth ecosystems. Restoration and protection of
both natural and managed ecosystems require an ecological perspective that also considers the human
components of ecosystems. The need for this type of perspective is simple. Continued growth in human
populations and increases in their production, use, and disposal of resources are not matched by
corresponding growth in the resource base available to meet those demands under traditional



management approaches. These issues can be translated into several basic reasons for exploring
ecosystem management:

. People need and want a wider array of uses, values, products, and services from a finite resource base
than in the past, especially, but not limited to, the amenity values and environmental services of
healthy, diverse lands and waters;

. New information and a better understanding of ecological processes highlight the role of biodiversity
as a factor in sustaining the health and productivity of ecosystems and the need for integrated
ecological information at various spatial and temporal scales to improve management;

. Public awareness and concern for natural resources and for national and global environmental issues is
increasing;

. People want more direct involvement in the process of making decisions about public resources; and

. The complexity and uncertainty of natural resources management call for stronger teamwork between
scientists and resource managers than heretofore has been practiced.

Ecosystem management, as the term is used by the Interagency Ecosystem Management Task Force,
recognizes human needs and the importance of developing a vision that integrates ecological, economic,
and social factors. It involves a recognition of the interrelationship of a healthy economy and a healthy
environment, and it focuses on policies that foster both a sustainable economy and a sustainable
ecosystem. In short it employs an economically based, environmentally responsible approach to
resource management.

Principles and Guidelines for Ecosystem Management

As an initial step in communicating the requirements of an ecosystem approach, the Task Force
identified guiding principles for ecosystem management:

. Is aimed at restoring and/or maintaining the health, sustainability, and native biological diversity of
ecosystems;

. Involves management decisions based on considerations of ecologic units and time frames-generally
broader geographic views, and longer-term time frames-that allow for considerations of cumulative
effects;

. Supports sustainable economies by meeting the needs of the present without compromising the ability
of future generations to meet their needs;

. Requires a vision of what constitutes sustainable health and biodiversity for an ecosystem, in
collaboration with all interested parties;

. Requires a mechanism for setting priorities among objectives, and for identifying and reconciling
conflicts;

. Develops coordinated, partnership approaches, in which federal agencies develop implementation
strategies collaboratively with all interested parties on a voluntary basis, assist interested communities,
design plans and budgets to meet the goals, prevent duplication of effort, and create efficiencies;



. Relies on the best available scientific understanding of ecosystem composition, structure, and function,
and related human socioeconomic dynamics;

. Uses specific, measurable benchmarks to monitor and evaluate outcomes;

. Employs adaptive management, learning from successes and failures and allowing management
flexibility to respond to new information; and

. Provides that goals for the desired range of future conditions in an ecosystem be developed through an
understanding of past ecosystem conditions; that it be achieved through adjustment and
implementation of legally mandated agency activities, along with state, local, and private sector efforts.

In late 1993 the Task Force formed an interagency working group to assist in its work, to conduct case
studies, and to develop a report on implementing an ecosystem approach.

Coordinated and Adaptive Approaches to Ecosystem Management

Elaborating on the principle for a coordinated approach to ecosystem management, the Interagency
Ecosystem Management Task Force recommends the following actions for federal agencies:

. Jointly develop ecosystem management strategies for federally managed lands and programs;

. Seek to catalyze collaborative efforts with state, tribal, and local governments, nongovernment
entities, private landowners, and the public, to achieve desired future conditions for the ecosystem;

. Actively assist interested communities to anticipate changing environmental and economic conditions
and facilitate resolution of potential resource conflicts where requested,;

. Incorporate ecosystem management goals into strategic, financial, and program planning and design
budgets to meet the goals and objectives of the ecosystem management implementation strategy; and

. Actively seek to prevent undesirable duplication of effort, minimize inconsistencies, and create
efficiencies in programs affecting ecosystems.

Regarding adaptive management, the Interagency Ecosystem Management Task Force recommends
that, based on periodic reviews of implementation, federal agencies should make adjustments to the
standards and guidelines applicable to management activities affecting ecosystems. For example federal
agencies should try to institutionalize flexibility in management practices so that they can accommodate
the evolution of scientific understanding of ecosystems. They should review ongoing interagency
activities and institutional structures in the ecosystem, to modify them if they are a deterrent to
interagency ecosystem management and to discontinue them if they are no longer needed.

Program Accomplishments

The United States is moving forward with an ecosystem approach to management that will be
scientifically sound, ecologically based, and totally integrated. This approach has many elements in
common with sustainable development, sustainable management, sustainable agriculture or forestry,
and a number of other terms being used to identify an ecological approach to land and aquatic resource
management.



In 1993 ecosystems received a good deal of media attention, particularly in the Florida Everglades and
the old-growth forests of the Pacific Northwest. The President has committed his Administration to
resolving the conflict between timber and environmental interests in the Pacific Northwest. In Florida an
ecosystem approach was the only way to restore water to the endangered Everglades and declining
Florida Bay. The Congressional Research Service has compiled a compendium of ecosystem
management activities at 19 federal departments and agencies. Examples include Forest Service efforts
to conserve the karst ecosystem in Alaska, the multiagency Man and the Biosphere Cooperative applying
ecosystem management in the Southern Appalachians, and activities such as TVA river action teams that
develop public-private partnerships to address water quality on a watershed basis.

Pacific Northwest Forest Ecosystem Plan

On July 1, 1993, the President selected his preferred option for the Pacific Northwest Forest Ecosystem
Plan to resolve what the nation has come to be known as the Spotted Owl controversy. The plan
appeared three months after the April 1993 Forest Conference in Portland, Oregon. The conference set
the stage for a plan to ensure sustainable ecosystems and a sustainable economy.

Following the conference the President assembled a Forest Ecosystem Management Assessment Team
to review the biological information and develop management options. Comprising 150 scientists and
resource professionals from federal agencies and academia, the team received its charge from the
President to develop -a scientifically sound, ecologically credible, legally responsible basis for managing
the federal forests of the Pacific Northwest and northern California.- From ten alternatives presented to
him by the team, the President selected the watershed-based option as the foundation for his proposed
plan, which includes the following points:

Ecosystem Management. Planning and monitoring levels would be established for managing the old-
growth ecosystem at regions, smaller ecological provinces, and individual watersheds.

Old Growth Reserves. A complex of late-successional (old-growth) reserves, riparian reserves, Adaptive
Management Areas, and a forest management matrix would be created across the 24 million acres of
federal forestland in the northern spotted owl region.

. Late-Successional Reserves. Following watershed boundaries, 7.05 million acres of the most valuable
old-growth forests would be set aside in reserves. Some thinning and limited salvage that support or are
neutral to old growth or to the values of reserves would be allowed. Conservation areas would be
designated to protect specific wildlife species.

. Riparian Reserves. On 2.23 million acres, buffers would be provided along streams.

. Adaptive Management Areas. Ten areas ranging from 78,000- 380,000 acres would be designated for
intensive ecological experimentation and social innovation to develop and demonstrate new ways to
integrate ecological and economic objectives and to allow for local involvement in defining the future
use of the land.

. Matrix. On 6.35 million acres, forest management would be allowed according to prescriptions based
on geographic area.



Timber Sales. The plan provides for a sustainable timber harvest in the old-growth ecosystem (for a
discussion of timber sales on public lands in the Pacific Northwest, see Chapter 5: Public Lands and
Federal Facilities).

Labor and Community Assistance Work Group. In formulating various options, the President received
recommendations from a Labor and Community Assistance Work Group that identified ways to help
affected communities and individuals and from an Agency Coordination Work Group that identified
ways to improve communication and coordination among the agencies involved in ecosystem
management.

Supplemental EIS. The President called on his Administration and Cabinet members to fully comply with
the National Environmental Policy Act and proceed with a supplemental environmental impact
statement for current and proposed forest and timber management plans of the Forest Service and the
Bureau of Land Management.

Threatened and Endangered Species. The economic and ecological challenges of the Pacific Northwest
extend beyond the logging/spotted owl debate to such problems as reduced salmon runs in coastal
streams and in the Colombia River System and the listing of salmon species as threatened or
endangered. Solving these problems requires the cooperation of divergent, even competitive, interests:
public, tribal, and private lands; public dams and private dams; commercial harvest, sports fishing, tribal
fishing and other treaty rights; public and private power; ranchers and farmers using public lands and
public water distribution systems; developers and environmentalists. The human component-how
people live, work, and play in an ecosystem - cannot be ignored.

Everglades Ecosystem Restoration Plan

One of the nation's best known and treasured ecological systems, the Everglades, continues to suffer
severe habitat and water quality degradation largely because of human activities. In June 1993 the
Secretary of the Interior initiated an effort by federal, state, and local government agencies, private
groups, and individuals to restore the Florida Everglades ecosystem. Significant alteration of the natural
water flow through the construction of levees and diversions of naturally flowing water coupled with
nutrient loadings associated with agriculture have taken a heavy toll. The increase in the number of
species listed and proposed for listing as endangered, human health advisories for consumption of all
freshwater fish, and an invasion of exotic species provide telling evidence of the degrading condition of
the ecosystem.

The Everglades ecosystem is a vast wetlands whose watershed begins in the headwaters of the
Kissimmee River and extends South through Lake Okeechobee to the Everglades proper, ending in
Florida Bay. This wetlands once stretched 100 miles from the southern end of Lake Okeechobee to the
tidal estuaries of the Gulf of Mexico and Florida Bay. Today the ecosystem has a much-altered water
regime, subject to flood control and irrigation efforts, etched with canals, and replete with pumps that
shunt water to the east and west coasts of Florida or redirect it for irrigation. Over the years water
managers have taken these actions:

. Channelized the Kissimmee River;



. Ringed Lake Okeechobee with a levee that prevents it from overflowing and nourishing the Everglades
wetlands system; and

. Converted 700,000 acres south of the lake to the Everglades Agricultural Area, which divides the
original hydrologic regime into two poorly connected watersheds.

Over the years, the Everglades received too little water, at the wrong times, in the wrong places, and the
water it got was laden with nutrients, pesticides, and mercury. Since the turn of the century, drainage
has lowered water levels in the Everglades by as much as six feet. The aquatic food chain has collapsed;
the population of wading birds has fallen 90 percent; species have become endangered and threatened;
and Florida Bay, the Florida Keys Marine Sanctuary with its coral reefs, and coastal estuaries are
declining at an accelerated rate.

The DOI took the lead in developing closer working relationships with the federal and state agencies
that affect, or are affected by, various restoration programs. The DOI's efforts to bring together the
varied interests in this large ecosystem have resulted in a federal task force, passage of Florida's
Everglades Forever Act which provides for an extensive restoration plan, and establishment of the
Governor's Commission for a Sustainable South Florida, all working together to restore the Everglades
ecosystem. Federal, state, and county governments, along with individual farmers have all been
involved in the restoration effort. The activities and projects of these entities are gaining the
coordination and focus they lacked in the past.

One of the major actions underway is a $670-million Corps of Engineers ($256 million Federal and $414
million non-Federal) restoration project to reconnect the Kissimmee River with its natural floodplain.
Once completed this restoration will result in significant ecological benefits. Wetland acres will be
restored by 27,000 acres, and habitat values within the floodplain will be restored and enhanced for
over 300 fish and wildlife species.

Solid science supported by monitoring and assessment and the cooperation of federal, state, and local
agencies along with private concerns are essential to solve an ecosystem crisis on the scale of the
Everglades. In November 1993 preliminary federal objectives for the restoration were developed by an
interagency scientific task force.

Karst Ecosystem Management Plan

The Tongass National Forest consists of over 1,800 square miles of limestone and marble in
Southeastern Alaska. A karst ecosystem of mature spruce and hemlock forests and productive terrestrial
and aquatic communities has developed over much of the area. The karst landscape is also
characterized by well-developed subsurface drainage and vast and complex cave systems. The deepest
natural limestone shaft in the United States occurs in the Ketchikan Area of the Tongass. Paleontological
finds in the cave networks date to 44,500 years before present. Human use of the caves spans the last
4,500 years.

Approximately 70 percent of the commercial forestland on karst has been harvested to meet
requirements of 50-year timber sale contracts. Timber harvesting operations have clogged some karst
features and caves with sediment and logging debris, and the hydrology and geochemistry of



subterranean karst streams have been altered, flooding once dry cave systems, creating surface streams
where none existed, and dissolving fragile speleothems.

The Forest Service is integrating current findings about the complex relationships between the karst
landscape and its native plants and animals into landscape-level land management planning. Intensifying
on-the-ground inventories of karst areas where timber harvests are proposed.

The Forest Service has entered into partnerships with the National Speleological Society and local cavers
to help locate, map, and inventory karst development and caves. To date over 80,000 feet of passage
have been mapped within some 300 caves. The Forest Service also has formed partnerships with local
schools, universities, research institutions, and the Boy Scouts. The Smithsonian Institution and the
National Geographic Society support research projects, and the Ketchikan Pulp Company is seeking ways
to help manage and protect the resources.

Karst management involves critical decisions concerning timber harvest, anadromous fisheries, sensitive
species, hydrology, soils, karst development and caves, and paleontological and cultural resource
protection. The karst landscape is a three-dimensional system that includes forest and peatlands atop
and adjacent to the karst, the surface and subsurface interactions, the unique cave resources within
these cave systems, and the groundwaters which flow through these systems. Karst landscapes impose
land management liabilities not encountered in non-karst areas. Subsurface drainage networks generally
operate independently of, and with more complexity than, the surface drainage systems above them.

To characterize the karst landscape, the Forest Service is developing a risk assessment analysis strategy
referred to as -vulnerability mapping.- The thesis of this approach is that not all karst development and
resources have evolved equally, and some parts of a karst landscape are subject to appreciably greater
resource damage potential and groundwater contamination risk than other karst lands. Differences are
a function of the degree of karst development, the continuity of solution openings within the karst
system, and the interdependency of associated resources that benefit from the karst groundwater
system. The analysis considers the degree of karst and cave development, the nature of the soils, the
slope, the karst hydrologic system, and associated fisheries. High value karst systems are identified and
removed from timber harvest plans. On karst areas found to be of low and/or moderate vulnerability,
low-impact timber harvest and road-building techniques that provide for minimal soil disturbance and
hydrologic impacts are prescribed to maintain site productivity and protect the karst ecosystem.

Man and the Biosphere in the Southern Appalachians

Another example of the ecosystem approach to natural resource management is the Southern
Appalachian Man and the Biosphere Program (SAMAB) established in 1988 as the SAMAB Cooperative.
Its Zone of Cooperation covers parts of Alabama, Georgia, North Carolina, South Carolina, Tennessee,
and Virginia. Federal agencies in the Cooperative include the Forest Service, Fish and Wildlife Service,
Department of Energy, Economic Development Administration, Tennessee Valley Authority, National
Park Service, EPA, and U.S. Geological Survey. State agencies are now joining. The following are among
the current initiatives of the SAMAB Cooperative:

. A model community planning program to demonstrate that tourism-based development and
conservation of natural resources are compatible objectives;



. Support for restoration of endangered and threatened animal and plant species, including
reintroduction of the red wolf in the Great Smoky Mountains National Park;

. Establishment of a forest health monitoring program for Southern Appalachia; and
. Public education for controlling dogwood anthracnose disease and other threats to the environment.

Forest Ecosystem Management. In 1993 the USDA Forest Service began to implement ecosystem
management on the national forests and grasslands with an Ecosystem Management National
Framework. Forest Service personnel met with The Nature Conservancy, Wilderness Society, American
Forest and Paper Association, National Association of State Foresters, Congressional Research Service,
Ecological Society of America, National Woodland Owners Association, and Sport Fisheries Institute to
develop a framework for action. The result was the following initiatives:

. Departmental Ecosystem Management Group. The Forest Service and the Soil Conservation Service
formed this working group to coordinate ecosystem management actions. The group developed draft
policy and guidelines on ecosystems and biodiversity for the USDA.

. National Ecoregion-Based Ecological Assessment. The Forest Service worked with other agencies and
societies to conduct a national assessment of ecoregions;

. Management by Watersheds. The agency has developed a new strategy called Management by
Watersheds to maintain ecological processes that sustain biophysical watersheds and aquatic systems.
Forest managers treat watersheds as ecological units and manage the unit to assure the hydrologic
function and conditions typical of healthy watersheds and streams.

Grassland Guidelines. In revising its grazing rules and fees, the Bureau of Land Management stresses
restoration and ecosystem management. BLM range managers are adopting ecosystem management as
a process that considers the total environment and requires the skillful use of ecological, economic,
social, and managerial principles to sustain the integrity of grassland ecosystems. With extensive public
participation, the BLM prepared new grazing guidelines that assess the functional condition along with
the social, cultural, ecological, and economic characteristics and values of ecosystems. The Bureau
provides guidance for its managers on selecting priority watersheds, on the use of interdisciplinary
teams, on science-based goalsetting, and on monitoring results.

Restoring the Rangeland Ecosystem of the Malpai-Borderlands. The Malpai-Borderlands, in
Southeastern Arizona and neighboring New Mexico, revolves around a ranch purchased by The Nature
Conservancy and a nonprofit organization of 36 local ranchers, called the Malpai Borderlands Group.
This project covers approximately 1 million contiguous acres of a near-pristine range ecosystem. The
Group is working with soil conservation districts and federal agencies, including the Soil Conservation
Service, Forest Service, and Bureau of Land Management. The ranchers, who sought a common voice to
work with federal agencies, contribute innovative ideas such as a revolving fund and the use of grass
banks that allow deferment from grazing to support reintroduction of fire to the ecosystem without
interrupting the cash flow most ranchers require to stay in production. The resource concerns of the
ranchers include the diversity of the range plant community, water quality, threatened and endangered
plants and animals, and the ability to manage their ranch lands for sustainable agricultural production.
The Soil Conservation Service led the development of conservation plans for the project and will assist



the Group with installation of practices such as fencing, water development, and seeding depleted areas
with native species of grasses.

Managing Dams to Protect Watershed Resources. The Bureau of Reclamation is working with other
federal and state agencies and outside groups to address environmental problems at the watershed
level. Efforts include the Recovery Implementation Program for Endangered Fish Species in the Upper
Colorado River Basin and the National Irrigation Water Quality Program sponsored by the Department of
the Interior. The BOR is adjusting the timing and volume of water released by its dams to protect natural
resources in such watersheds as California's Central Valley, the Columbia River System, and Glen Canyon
Dam on the Colorado River.

Watershed Perspective for Wildlife Refuges. The U.S. Fish and Wildlife Service, through its National
Wildlife Refuge System, is planning new refuge acquisitions using a watershed perspective. Areas
include the Canaan Valley National Wildlife Refuge in West Virginia at the headwaters of the Blackwater
River, the Upper Mississippi National Wildlife and Fish Refuge, and the Rio Grande National Wildlife
Refuge. Refuge personnel work with private landowners who share the watershed to achieve common
goals.

Watershed Management at Mammoth Cave. The National Park Service, through its Watershed
Protection Program, encourages individual park units to enter into cooperative watershed management
endeavors with federal, state, and local agencies. An example is the Mammoth Cave National Park in
Kentucky, where underground rivers that support a variety of aquatic life are recharged by a vast area of
sinkholes and sinking streams on 60,000 acres of private land, which happens to be some of the state's
most productive farmland. A coalition of local, state, and federal agencies protect park groundwater by
working with area farmers to help them better conserve and manage their lands.

Old Mines and Watersheds. The Bureau of Mines, working with the Bureau of Land Management, the
Forest Service, and the Fish and Wildlife Service, used watersheds to select areas of analysis for an
environmental study. Among the sites selected were the Lolo Creek watershed in west central Idaho and
the Soldier Meadows Allotment in northwest Nevada which includes smaller watersheds of intermittent
and perennial streams. The Bureau of Mines works with federal and state agencies to identify and locate
abandoned mines and associated hazardous wastes that are damaging public lands and the ecosystems
they occupy. The Bureau is characterizing amounts and toxicities of metals at abandoned mine sites in
major watersheds. Such data on metals and other contaminants at old mine sites are essential for cost-
effective reclamation on federal lands.

Biodiversity

Biodiversity and the fate of many threatened and endangered species are central issues in the debate
over approaches to ecosystem management. It is axiomatic that conservation of biodiversity cannot
succeed through -crisis management- of an ever expanding number of endangered species. The best
way to minimize species loss is to maintain the integrity of ecosystem function, and the best time to
restore or sustain a species or ecosystem is when it is still common. For certain species and biological
communities, the pressing concern is perpetuation or enhancement of the genetic variation that
provides for long-term productivity, resistance to stress, and adaptability to change.



This requires cooperative efforts and multiple-use management across entire landscapes-at the scale of
habitats or ecosystems rather than species. Additionally steps need to be taken to incorporate the
benefits of biodiversity and the use of biological resources into local, regional, national, and
international economies. The real and potential wealth represented by conserved biodiversity cannot be
replaced.

Conditions and Trends

Information on the conditions and trends of biodiversity in the United States is limited in comparison to
the full array of genetic and biological diversity. Data on genetic diversity is limited primarily to species
of commercial value or species considered vulnerable to extinction. Data on species diversity, while
more extensive, are restricted mostly to threatened and endangered species and game species.

Extinct Species

Although scientists still differ on terms, they agree that current extinction rates exceed speciation rates
for a net loss of biodiversity. They can account for the extinction worldwide of 75 mammals and birds
between 1600 and 1900, for a loss rate of one species every four years. Between 1900 and 1980,
however, another 75 mammals and birds became extinct, and the loss rate accelerated to one species a
year. In 1993 the estimates for mammal and bird extinctions were one to three species a year.
Speculations suggest rates for all taxonomic species vary from one to three species a day to the most
pessimistic estimates of one to three species an hour.

Among those species that have become extinct since 1600, half were native North American higher
vertebrates. In the past century, 40 taxa (27 species and 3 genera) of North American fish became
extinct-not including marine or distinct anadromous fish. Of the 40 taxa, 19 have become extinct since
1964. Eight species of mussels and all five species of a limpet subfamily have become extinct in the
Southeast. Since 1850 among Hawaii's native flora and fauna, 85 percent of the island's plant and animal
species have become extinct or severely reduced in numbers. Island species are especially susceptible to
extinction, and half of Hawaii's endemic birds and hundreds of plants and invertebrates have been lost.
Over the past decade, seven species and subspecies were removed from the Threatened and
Endangered Species List because they are believed to be extinct. Among them are the dusky seaside
sparrow, Sampson's pearly mussel, and the Tecopa pupfish. The Fish and Wildlife Service is no longer
considering another 200 candidate species because they are believed to be extinct. The major
contributing causes are habitat destruction, over-exploitation, and competition from exotic species.

Threatened and Endangered Species

Over the past 16 years, an average of 34 species per year have been listed as threatened or endangered
under the Endangered Species Act (ESA). This number of listings, which does not reflect all the species
that are threatened or endangered, is limited by FWS staff resources. Vertebrate species dominated the
list during the first three years of the program, but plant species (48 percent) and invertebrates (13
percent) now comprise a greater proportion of the listed biota.



Candidate Species. While the listing rate has increased with time, the number of candidate species has
remained constant. Of 3,500 candidate species, 59 percent are plants, 27 percent are invertebrates, and
14 percent are vertebrates.

Distribution Patterns. Listing data indicate broad distribution patterns of threatened and endangered
species. Associations of threatened and endangered species with land types occur in broad natural land-
cover categories, including forest, range, barren, wetland, and water. To date more threatened and
endangered species are associated with forest ecosystems than with other categories. Animals comprise
most of the species associated with forest environments-a pattern observed consistently among all land
types, except barren land, where plant species dominate. Invertebrate species are associated with
aquatic environments, particularly water systems embedded in forested landscapes. The following
information pertains to 667 species that were officially listed in August 1992:

Forest Habitats. Within forest habitats, evergreen types contain more listed threatened and endangered
species than mixed or deciduous types. Among forest-associated taxa, more mammalian, avian,
reptilian, insect, and plant species were found in evergreen types; these taxa comprised more than 65
percent of all listed species associated with forest habitats. Mollusks and crustaceans were the only taxa
where the majority of forest species were associated with deciduous types, although these taxa only
comprise a small proportion (14 percent) of forest-associated species.

Shrub and Brush Rangeland. Of all listed threatened and endangered species with rangeland habitats,
63 percent were associated with shrub and brush rangeland. Predominant taxa were plants and fish,
which comprised 119 of the 170 species associated with this cover type. Eleven out of the 12 reptile
species associated with rangeland habitats were from shrub and brush lands.

Barrens. More than one-fourth of the 667 threatened and endangered species were associated with
barren land habitats. Half were plants; and most of these were associated with natural exposed rock
habitats. The predominant animal taxa were mammals, birds, and reptiles, particularly in affiliation with
beach or dune environments.

Aquatic Habitats. Water associations are dominated by fish and mollusks. A third of listed mammals and
birds were found in open water environments. Many more threatened and endangered species were
associated with lotic (actively moving water as in rivers or streams) compared to lentic (still water as in
lakes, ponds or swamps) systems; this pattern is consistent among all taxa. No more than 25 percent of
the listed species affiliated with aquatic environments use lakes, reservoirs, bays, or estuaries.

Wetlands. Although wetland habitats supported fewer threatened and endangered species than other
terrestrial or aquatic environments, this relatively rare habitat type supported a disproportionately high
number of listed species. Wetlands comprise only 5 percent of the land base in the conterminous United
States, yet 30 percent of listed animal species and 15 percent of listed plant species are associated with
wetlands.

Factors Contributing to Endangerment. General factors believed to adversely affect threatened and
endangered species include habitat loss or change; human overuse; interspecific interactions including
disease, predation, and competition; and other natural causes. In 1993 habitat loss associated with land
use intensifications was the predominant factor in species endangerment. More than 95 percent of the
listed U.S. species had habitat loss or alteration indicated as a factor explaining the current status of the



species. Interspecific interactions, particularly those associated with introduced species, have adversely
affected more than half the listed species.

Game and Nongame Species Groups

Historically state and federal wildlife managing agencies have placed more emphasis on documenting
game species populations for management purposes. Consequently, very limited information exists on
the status of nongame wildlife populations.

Invertebrates. The only group of invertebrates with fairly complete information is mussels. Of the
remaining mussel species in North America, 73 percent are rare or imperiled, and 50 percent of all U.S.
mussels are listed or proposed for listing under the Endangered Species Act.

Amphibians. Documented declines in local amphibian populations during the 1980s, both in the United
States and worldwide, have led scientists to believe that some species are declining at rapid rates, some
to the point of extinction. In the United States, the most extensive declines are in the Northwest.

Fish. Of the estimated 1,033 known full species of freshwater fish in North America, 74 to 103 are
considered endangered, 85 to 114 are vulnerable or threatened, 101 to 147 are rare or of special
concern, and 27 are believed extinct. Significant losses of native fish fauna have been documented in the
Great Lakes (see Chapter 2), the upper Colorado River basin, the Illinois and Maumee rivers, the
Chesapeake Bay (see Chapter 3), and aquatic systems in California, Oregon, Washington, and Idaho.

Birds. Birds came to the forefront as indicators of environmental health during the 1960s by focusing
world attention on the detrimental effects of agricultural pesticides such as DDT. Since then much
broader phenomena have been affecting birds: incremental, cumulative loss of habitat; increases in
competitively superior populations of alien and exotic bird species; and increased predation by
predators associated with human alteration of natural habitat.

Birds of Agricultural Lands and Grasslands. Over the past several decades, birds associated with
agricultural lands and grasslands have shown downward population trends. In fact, native, endemic
grassland birds have declined in the past 25 years more consistently and across a broader geographic
range than any other group of birds. These trends are associated with removal of windbreaks and
hedgerows; haying practices that disrupt nests in grasslands; reversion of abandoned farms and
pastures to woodlands; use of agricultural chemicals; and increased predation.

Birds of Forestlands. Declines in many forest-dwelling bird populations are associated with forest
fragmentation which reduces preferred habitat below a sustainable threshold. Population declines have
been most dramatic and pervasive in forests fragmented by development and those invaded by the
brownheaded cowbird, a nest parasite, and predators.

Wading Birds and Shorebirds. Colonial wading birds were seriously depleted by commercial exploitation
in the early 1900s. Since then all but the endangered wood stork have recovered as the result of human
intervention and are stable or even expanding their range. Most species of shorebirds also have made
substantial recoveries, with the exception of a few federally listed species, yet they remain vulnerable
because of their reliance on beaches and wetlands which continue to be developed (see Chapter 3).



Birds of Prey. Raptors such as the bald eagle, osprey, peregrin falcon, and Cooper's hawk have
responded favorably to federal protection and restrictions on the use of DDT and other pesticides. Other
raptors are declining because of lost critical habitat elements. The sharp-shinned hawk, after notable
recovery, has declined for unknown reasons in the past decade.

Ducks. Duck populations have declined significantly since the early 1970s and remain below the long-
term (1955-1993) mean. In 1993 the estimated breeding population of all ducks (excluding scoters,
eiders, oldsquaws, and mergansers) was 26.3 million, an 11-percent decline from the 1992 estimate and
18 percent below the long-term average. The primary reasons for the decline are loss of wetland habitat
and degradation of adjacent upland habitat.

Geese and Swans. Most goose and swan populations in North America are numerically sound and, with
few exceptions, have increased substantially since the late 1960s. Exceptions include greater white-
fronted goose, brant, and the Atlantic and Southern James Bay populations of Canada geese which have
been marked by low population indices in recent years.

Terrestrial Mammals

Trend data on terrestrial mammals are available primarily for game species and furbearers-those with
commercial value. Dramatic shifts have occurred in the distribution and abundance of many large
mammals since colonial settlement, particularly in the eastern United States. Moose, elk, bison, wolves,
mountain lions, and black bear once were widely distributed in the East. Today the white-tailed deer is
the dominant species; elk and bison were extirpated, although elk have been reintroduced in some
areas; black bear and moose are restricted in distribution; and the gray wolf and eastern mountain lion
are endangered species that occur in small, geographically restricted populations.

White-tailed deer have increased dramatically in the eastern United States since 1900, and in some
parts of the country are considered excessive. Wild turkeys have shown large population increases in the
East in the past 30 years, a result of restocking programs and favorable landscape changes.

The western part of the country has a more diverse group of large mammals, including white-tailed
deer, mule deer, elk, pronghorn, bighorn sheep, mountain goat, and moose. After declining in the
1970s, white-tailed and mule deer populations are now increasing or stable. Pronghorn populations,
which once numbered between 30 and 40 million until reduced to 13,000 animals in the 1920s, have
increased dramatically over the past 20 years, as a result of regulation of hunting, improved range
condition, and increased habitat.

Trend data for small mammals are available for rabbits and squirrels, but for a limited time frame. The
eastern cottontail showed downward trends between the 1960s and 1980s. Squirrel populations
declined slightly in the Midwest, and increased in the northeast and southern United States during the
same period.

Population trends vary for furbearers. Muskrat populations continue to be abundant throughout their
North American range, with fluctuations generally following wetland conditions. Raccoons, beaver, and
opossum all have shown recent population increases, while fox and mink population are declining in
some parts of the country. Bobcat populations increased in the 1950s and 1960s, but have since



declined, and the coyote is increasing and expanding in many regions despite intensive control
programs.

Of the non-game North American mammals, bat species have experienced serious population declines
due primarily to human destruction of bat colonies and their roosting and hibernating habitat. Six of the
42 species of bats that are found in the United States and Canada are endangered, including the
Hawaiian hoary bat, Ozark and Virginia big-eared bat, Mexican long-nosed bat, grey bat, and Indiana bat.
In Guam, only 500 Marianna fruit bats are present in the island's sole remaining colony. The decline of
the fruit bat in Guam and throughout Micronesia is due primarily to unrestricted hunting and poaching.

Marine Mammals

At least 35 species of marine mammals range in the western North Atlantic Ocean and the Gulf of
Mexico, including 32 species of whales, dolphins, and porpoises, four seal species (harbor, harp, ringed,
and gray seals), and the West Indian manatee. Of these, seven species are listed as endangered; sei,
sperm, blue, fin, humpback, and North Atlantic right whales and the West Indian manatee. The
migratory stock of coastal bottlenose dolphins is considered depleted as a result of a 1987-1988 massive
die-off. The status of the remaining stocks is under investigation.

At least 50 marine mammal species occur in U.S. waters of the eastern North Pacific Ocean and eastern
tropical Pacific, including walrus, polar bear, sea otter, 36 species of whales, dolphins and porpoises, and
11 species of seals and sea lions. Nine species are listed as threatened or endangered. Right whales in
the eastern North Pacific are at critically low levels; only five to seven sightings have been made in the
past 25 years. The eastern North Pacific California gray whale, on the other hand, has recovered to
21,000 animals, near to or surpassing its historical abundance level. Some northern west coast pinniped
populations, such as Steller sea lion, northern fur seal, and harbor seal, have declined in the last 20
years, while during the same period, other pinniped populations farther south, such as harbor seal,
California sea lion, northern fur seal, and northern elephant seal, have increased. Human activities may
be affecting the recovery of species such as humpback whales; females with calves are abandoning
traditional nearshore calving and calf-rearing habitat near Maui, Hawaii, possibly in response to
repeated human interference or contact associated with whale-watching excursions.

The Hawaiian monk seal, abundant when Europeans discovered the Hawaiian Islands, is an endangered
species today because of overexploitation. In 1993 progress in managing the recovery of this species
varied among the main breeding populations.

Unusual Marine Mammal Mortalities

Over the past few years, several unusual mortality events have impacted marine mammal populations,
particularly in harbor seals, humpback whales, and bottlenose dolphins along the Atlantic and Gulf of
Mexico coasts. Over 500 dead harbor seals were recovered along the New England coast during an
influenza outbreak in 1979-1980, and a smaller outbreak of the same disease occurred in 1982.
Although high levels of mortality didnot occur, phocine distemper was detected in harbor seals in 1992.
The same disease was responsible for the death of over 17,000 seals in Europe in 1988.



In late 1987 a group of 14 humpback whales apparently died as a result of the presence in prey species
of a biotoxin associated with algal blooms. Three different mortality events affected bottlenose dolphins
in the last few years. A major mortality event affected the coastal migratory stock on the east coast in
1987-88, reducing the population by over 50 percent and, as a result, leading to the stock's listing as
depleted. In the winter and spring of 1990, mortality levels of bottlenose dolphins along a portion of the
Gulf coast were much higher than usual, and in 1992, over 100 dead bottlenose dolphins were
recovered from a 2-county area of Texas within a 2-month period.

Sea Turtles

Sea turtles are highly migratory and are found in all but the coldest of the world's oceans, but nesting is
restricted to tropical and sub-tropical beaches. Seven of the eight species of sea turtles, including the
loggerhead, green, leatherback, hawksbill, Kemp's ridley, olive ridley, and black turtle occur in U.S.
waters. Under the Endangered Species Act, all marine turtles, with the exception of the flatback turtle
found in Australia, are listed as endangered or threatened. The loggerhead, black turtle, and olive ridley
are listed as threatened throughout their U.S. ranges, as is the green turtle, except the Florida breeding
population which is listed as endangered. The leatherback, hawksbill, and Kemp's ridley are listed as
endangered. The National Marine Fisheries Service (NMFS) has authority to protect and conserve sea
turtles in their marine environment, and the Fish and Wildlife Service maintains jurisdiction over sea
turtles in their nesting habitat. See Table 86 in Part Il for information on sea turtle populations.

Fishery Interactions, Habitat Degradation, and Sea Turtles

On January 1, 1993, a United Nations moratorium on high-seas driftnet fisheries went into effect and
halted incidental, driftnet bycatch of sea turtles in the North Pacific. Bycatch rates were monitored on
driftnet vessels by U.S., Canadian, Japanese, Korean, and Taiwanese scientific observers. Although the
effect of driftnet fisheries on U.S. sea turtle populations is unknown, the moratorium is viewed as a
positive step toward the recovery of threatened and endangered species. Sea turtles are also killed
incidentally in other commercial fisheries:

. In Hawaii, turtles are caught and killed in pelagic longline fisheries targeting tunas and billfishes. During
late 1993 research techniques were formulated to determine mortality rates of turtles incidentally
caught by longline.

. Prior to implementation of turtle excluder device (TED) regulations in the Gulf of Mexico and U.S.
Atlantic, as many as 11,000 sea turtles were killed annually in offshore shrimp trawls, and an unknown
number are killed in inshore shrimp trawls. To reduce incidental mortality, the use of TEDs is now
mandated for most of the Atlantic and Gulf of Mexico shrimp and summer flounder trawl fisheries.
Studies indicate that TEDs, which enable 97 percent of turtles to escape shrimp trawls and avoid
drowning, only minimally reduce shrimp catches. Research continues on the development of new TED
designs to exclude small turtles and to work in small trawls.

Additional concerns involving sea turtles include the following:

. Coastal development, including seawalls and bulkheads, which reduces and degrades nesting and
foraging habitats;



. Commercial gill net and non-shrimp trawl fisheries that incidentally capture and kill turtles;
. Encounters with motorized vessels which cause mortality through propeller and hull collisions;
. Floating tar balls and plastics, which if eaten can cause mortality; and

. A fibropapilloma tumor disease in green turtles that may affect the recovery of green turtle
populations world-wide.

Program Accomplishments

In 1993 President Clinton signed the Convention on Biodiversity and the North American Agreement on
Environmental Cooperation, emphasizing the importance of conservation and sustainable use of
biodiversity on global and continent-wide scales. The Council on Environmental Quality issued a report
with recommendations for incorporating biodiversity into National Environmental Policy Act analyses
and environmental management. Federal agencies, meanwhile, continued the groundwork for
reauthorization of the Endangered Species Act, in addition to sponsoring a number of biodiversity
programs. A sampling follows.

Convention on Biological Diversity

The President signed the Convention on Biological Diversity on June 4, 1993. This comprehensive
agreement marks an unprecedented worldwide commitment to stem the loss of the earth's species,
their habitats, and ecosystems. By joining with other countries in implementing the convention, the
United States can continue to take a lead role in ensuring that future generations can enjoy the
economic, health, nutritional, aesthetic, and other benefits derived from the world's rich biological
inheritance.

The convention calls for the nations of the world to address conserving biodiversity now, before it is too
late. The convention seeks to achieve this objective through provisions that encourage nations to:

. Take Domestic Actions to Conserve Biodiversity. Adopt sound conservation regimes, similar to those
that the United States has long had in place. Nations are called on to establish national parks and
protected areas, promote the recovery and rehabilitation of threatened species, and expand research
and training, public education, and use of environmental impact assessments.

. Promote Sustainable Use of Biodiversity. The convention recognizes that biodiversity conservation is
not an end to itself and that biodiversity can be used sustainably to benefit mankind. By emphasizing
measures to realize the economic and other benefits of biodiversity in a sustainable manner, the
convention encourages countries to commercialize and conserve biodiversity.

. Promote Benefit Sharing Through International Cooperation. Recognizing that much of the planet's
biodiversity lies in less developed countries, the convention promotes a concept whereby benefits
stemming from the productive use of genetic resources flow back to those countries that act to
conserve biological diversity and provide access to their genetic resources. These benefits-determined
on the basis of voluntary agreements among all concerned-could take the form of monetary



compensation for the use of genetic resources, or as technology transfer programs in training,
participation in research, cooperative work programs, and improved access to information.

. Participate in a Global Forum on Biodiversity. The biodiversity convention creates a global forum for
countries to share their experience and knowledge on the conservation and sustainable use of
biodiversity. This forum should prove to be an effective mechanism for implementing convention
provisions and maintaining the long-term focus on biodiversity issues.

North American Agreement on Environmental Cooperation

On September 14, 1993, the President and the heads of Canada and Mexico signed the North American
Agreement on Environmental Cooperation. The agreement supplements the environmental provisions
and objectives of the North American Free Trade Agreement (NAFTA), further ensuring that trade
liberalization will not come at the expense of environmental protection. The agreement's chief objective
is to foster cooperation on continent-wide environmental issues and to improve and ensure
enforcement of national environmental laws. The agreement creates a new forum for environmental
ministries of the United States, Canada, and Mexico to develop approaches regarding the conservation
and protection of wild flora and fauna and their habitat.

This historic agreement creates a new Commission for Environmental Cooperation, with an independent
secretariat that will receive complaints from citizens about any non-enforcement of environmental
protection laws and will ensure openness to the public. The degree of state, local, and public
participation in this new Commission will be unprecedented.

Endangered Species Act and Species Recovery

The federal land agencies continued to promote species recovery under the ESA.

Bald Eagle Recovery. The bald eagle was listed by the Fish and Wildlife Service as an endangered species
in 1967. At that time eagle population declines were attributed to habitat loss, uncontrolled shooting,
and exposure to the pesticide DDT in prey species. Bald eagle recovery has been a significant success. In
the Northern States Recovery Region, the bald eagle nesting population grew at an average annual rate
of 10 percent between 1988 and 1993. Throughout the lower 48 states, nesting pairs increased from
417 in 1963 to more than 4,000 pairs in 1993. Preliminary data indicate that this trend is continuing.
Cooperative agreements with private landowners have aided in this success, and similar activities will
continue.

Using NEPA to Conserve Biodiversity

In a 1993 NEPA report, the Council on Environmental Quality set forth general principles for
incorporating biodiversity into NEPA analyses and environmental management (see Chapter 10). These
principles form a bridge between concerns for biodiversity and the management approaches needed to
achieve it.

. Take a big-picture or ecosystem view. Sites exist not in ecological isolation, but in the context of local
and regional ecosystems.



. Protect communities and ecosystems. Look beyond individual species to the community
interrelationships and natural processes that sustain the species.

. Minimize fragmentation. Connection links or threads of viable habitats allow wider distribution of
species than a series of isolated habitats.

. Promote native species. Non-native species often are successful in competing and may actually
displace native biological diversity.

. Protect rare and ecologically important species. Protection of keystone species can have positive
overall effects on ecosystem structure and function.

. Protect unique or sensitive environments. Areas unique or substantially different from their
surroundings may be ecologically critical.

. Maintain or mimic natural ecosystem processes. Ecosystems cannot function without the internal
processes that shape and maintain them.

. Maintain or mimic naturally occurring structural diversity. Activities that change the naturally occurring
number and type of specialized ecological niches should be avoided.

. Protect genetic diversity. To preserve genetic adaptations, species should be maintained in natural
habitats or reintroduced in ecologically similar areas.

. Restore ecosystems, communities, and species. Take advantage of opportunities to restore ecosystems
and to replace native species that have been lost from parts of their range.

. Monitor for biodiversity impacts; acknowledge uncertainty; be flexible. Be willing to learn and manage
adaptively and sequentially as a substitute for lack of information.

Concluding that scale is the central issue in the ecosystem approach, the report encourages land
managers to select boundaries that consider all resources subject to non- trivial impacts.

Red-Cockaded Woodpecker Recovery and Management Planning. The red-cockaded woodpecker, a
small woodpecker native to southern pine forest habitats, was listed as an endangered species by the
Fish and Wildlife Service in October 1970. The primary reason for population declines was habitat loss,
specifically the loss of the open pine forest and longleaf pine savannah habitats needed by the bird for
foraging and nesting. At the time of listing, fewer than 4,000 colonies remained throughout the species
13-state range. In 1993 the Fish and Wildlife Service issued its -Strategy and Guidelines for the Recovery
and Protection of the Red-Cockaded Woodpecker on National Wildlife Refuges- to address the
conservation needs of colonies on FWS lands. Most colonies, however, are found on other agency and
private lands. To further address recovery needs, the FWS has entered agreements with other agencies
and private industry to allow for large-scale conservation and management of this species. The first such
agreement was with Georgia-Pacific, which developed a plan to combine woodpecker protection with
industrial forest management. The Georgia-Pacific approach provides for scientific research on 4.2
million acres along with numerous habitat protection and management actions that will allow for red-
cockaded woodpecker colonies on company land in perpetuity. The plan provides mechanisms to
achieve both environmental and business goals.



Planning Natural Communities Conservation Program (NCCP). Throughout California increasing
numbers of plant and animal species and unique habitat types have experienced significant declines,
prompting concern for the future of the state's natural heritage. To address these concerns, California
established the NCCP program by enacting the Natural Community Conservation Planning Act of 1991
which provides for region-wide planning to protect natural resources while allowing compatible and
appropriate growth and development. The initial NCCP effort was a Coastal Sage Scrub (CSS) NCCP, a
partnership by the California Department of Fish and Game (CDFG), the U.S. Fish and Wildlife Service,
and the county governments within the CSS habitat area. The CSS community was chosen in part
because of the anticipated listing of the coastal California gnatcatcher, which occurs almost exclusively
in CSS, generally at the lower elevation coastal areas of Southern California where much of the pressure
for growth is occurring. When the gnatcatcher was listed as threatened on March 25, 1993, an
estimated 2,600 pairs remained in California. The FWS issued a special rule to allow economic
development to continue while providing gnatcatcher habitat protection, enhancement, and restoration
through conservation planning. The use of an ecosystem approach to conserve and manage the CSS
community will benefit many other animal and plant species of concern within the community. By
addressing the conservation needs of species that are possible candidates for listing through an
ecosystem approach such as the NCCP, land agencies may avoid the ultimate listing of these species.

Species Delistings and Reclassifications

The primary goal of the Endangered Species Act (Act) is to ensure the survival of species and the
habitats upon which they depend and to recover the species to the point at which protection under the
act is no longer warranted. In 1993 the FWS delisted-removed from the Lists of Endangered and
Threatened Wildlife and Plants-the following species:

. Tumamoc globeberry (Tumamoca macdougalii) in Arizona and Mexico;
. McKittrick pennyroyal (Hedeoma apiculatum) in New Mexico and Texas, and
. Spineless hedgehog cactus (Echinocereus triglochidiatus var. inermis) in Colorado and Utah.

As a result of cooperative conservation actions-federal, state, tribal, and private-as well as intensive
surveys to locate additional populations, these species are now considered secure.

Proposed for delisting were the following species:
. Cuneate bidens (Bidens cuneata), a Hawaiian plant, and

. Arctic peregrine falcon (Falco peregrinus tundrius), which nests across northern North America,
including Alaska, and winters in Central and South America.

