
CHAPTER THREE

* Protecting America's Environment
Sustaining the Nation's Health and Environment

ver the last three decades, Ameri-
can ingenuity has led to a reduction
in adverse environmental and pub-
lic health impacts from energy

development and use. Americans demand a
reliable energy supply and a clean environ-
ment, and we can achieve both. Spurred by
strong environmental concerns, competi-
tive forces, and environmental regulations,
businesses have developed innovative tech-
nologies and pollution-prevention tech-
niques to protect the environment. How-
ever, more can be done.

As our energy needs continue to grow
and our production and distribution system
is strained to capacity, it is clear that the
lack of a comprehensive energy policy has
environmental costs. For example, to pre-
vent blackouts, California officials must tol-
erate a large short-term increase in smog-
forming nitrogen oxides emissions. In Los
Angeles, older, dirtier power plants have
had to run longer than expected. California
is also rushing to use mid-sized "peaker
power plants" and diesel-fired emergency
backup generators to keep the lights on.

The short-term cost in increased pol-
lutant emissions of these emergency mea-
sures has been stark. Preliminary figures
from California's South Coast Air Quality
Management District indicate emissions
have doubled in the first three months of
the year compared with last year. In addi-
tion to nitrogen oxides emissions, diesel-
fired backup generators also emit toxic
soot. But with many days of blackouts pre-
dicted in California this summer, these gen-
erators will most likely run for much longer
than expected, and could greatly increase
emissions.

In the longer term, penalties and tech-
nological improvements should offset the
impact of these increased emissions. How-
ever, California's experience demonstrates
the environmental costs of not building an
adequate supply of clean energy.

Government's Role
The federal government has a unique

role in facilitating energy development
while simultaneously protecting the envi-
ronment and conserving our country's natu-
ral resource legacy. Energy development ini-
tiatives will be successful only if they ad-
equately address their impacts on natural
resource values.

Federal, state, tribal, and local govern-
ments have the responsibility of protecting
unique natural resources and environmental
values. In fact, some environmental protec-
tions we enjoy today are often taken for
granted. For example, lead levels in ambient
air today are 98 percent lower than they
were in 1970, largely because government
regulations required that lead be removed
from gasoline. The reduced number of chil-
dren with IQs below 70 is attributed to re-
ducing lead in our environment.

As U.S. energy needs grow, additional
innovations will be necessary to continue
improving environmental conditions and to
meet new environmental challenges. As we
improve the energy production and distribu-
tion system, all levels of government must
ensure that regulatory systems protecting
public health and the environment are rigor-
ous and efficient, and encourage innovation
and improvement.
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Roughly 30 percent of
our nation's electricity
supply is now generated
by nuclear, hydropower,
and renewable sources,
all of which have few air
emissions.

Figure 3-1
Cleaner Air: Energy
Consumption Has Risen While
Emissions Have Declined
(Percent Change Since 1970)

.150 Gross Domestic
Product +147%/Y

Air Quality
Regulatory Programs

Advances in technology and environ-
mental regulations have decreased aggre-

gate emissions of key air pollutants over
the last three decades, despite a marked in-

crease in energy consumption (Figure 3-1).
Roughly 30 percent of our nation's electric-
ity supply is now generated by nuclear, hy-
dropower, and renewable sources, all of

which have few air emissions.

Nonetheless, fossil fuel-fired power
plants, other industrial sources, and ve-
hicles remain significant sources of air pol-

lution (Figure 3-2). These emissions can be

associated with significant health problems.
including respiratory and cardiopulmonary
disease, cancer, and birth defects. In addi-
tion. they can be harmful to forests, water
bodies, and fish, and can decrease visibility
in scenic areas.

Environmental Protection Agency's
(EPA) Acid Rain Program, enacted as part
of the 1990 Clean Air Act Amendments, is
the only program directed primarily at re-
ducing air emissions from electric utilities.

Using flexible market-based incen-
tives instead of technology-forcing stan-
dards, the program has reduced sulfur diox-

ide (SO 2) emissions from utilities faster
than required by law for a fraction of the

initial cost estimates. By 2010, EPA expects
the program will reduce annual SO 2 emis-
sions by 10 million tons from 1980 levels,

thus avoiding significant health problems
and the costs associated with those levels.

Federal and state regulatory programs
also limit air pollution directly by restrict-
ing emissions from cars and trucks, and in-
directly'by setting criteria for the fuel for

these vehicles. An individual car meeting

2004 federal requirements will emit 95 per-
cent less carbon monoxide (CO), 94 percent
fewer nitrogen oxides (NOx), and 98 percent

fewer hydrocarbons than an average car did
before laws limiting such vehicle pollution.
Although individual cars and trucks are far
cleaner today than they were in 1970, total
emissions from the fleet of highway vehicles

have remained relatively constant, because
Americans drive twice as many miles today

(2.5 trillion miles a year) as they did in 1970

(1.1 trillion miles a year).
Despite these and other achievements,

further air quality improvements can be
sought, as well as ways to address new
problems identified by recent scientific find-
ings. EPA has recently adopted new, more
stringent standards to further reduce ozone
and particulate matter. To meet public
health and environmental challenges, power
plants, industrial sources, and vehicles will
need to produce fewer potentially harmful
emissions.

Recommendation: :
* The NEPD Group recommends, ,

.that the President direct the Admf'inis-,.
Stratorof the Environmiental.Protec-
tion Agency (EPA)40O propose multi,
pollutant legislation. Thee NEPDI
Group recommends that the President
direct the EPAAdministrator to work..
with Congress to propose legislation,
:.thatwould establish a flexible, .
market-based programn to significantly
.reduce:and cap emissions of sulfur
dioxide,. nitrogen Oxides, and mercury
from electric power generators. Such .
a program (with, appropriate mea- "

,.>sures::to address local concerns) •
: Would provide significant pubhlic

health benefits even as we increase
electricity supplies.

Establish mandatory reduction tar-
gets for emissions of three miain •
pollutants: suilfur dioxide, nitrogen
oxides, and, mercury,
: Phase in reductions over a.reason-:.

'able period of time, tosimila tothe',
successful acid rain reduction pro-
gram",establishedd by the 1990

" amendments to the Clean Air.Act.
':' *§Provide regulatory ceffainty.to al-

low utilities to make.modifications
to their plants without .fear:-of new
litigation.:~ :" . •. .. ,

Provide market-based incentivesi§
such as emissions-trading credits"
t.o help achieve the reqtiired reduc-
tions.

0

-50 Key Air Emissions -31%

1970 75 80 85 90 95 99

Despite a marked increase in U.S. en-
ergy consumption, a combination of
environmental regulations and tech-
nologies has decreased aggregate
emissions of key air emissions: SO,,
NOx, mercury, CO, and volatile organic
compounds.

Sources: U.S. Department of Energy, Energy
Information Administration, and U.S.
Environmental Protection Agency.
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Cleaner, More Efficient Technologies
Emission control technologies and

emission prevention not only decrease pol-
lution but can also contribute to economic
prosperity. Innovative emission control and
prevention technology and increasingly ef-
ficient energy systems have developed at a
brisk pace, increasing our ability to provide
cleaner, cheaper energy. Besides reducing
pollution, environmental technologies ac-
count for about $21.3 billion in U.S. ex-
ports, and support approximately 136,000
U.S. jobs.

The need to reduce emissions from
cars and trucks has contributed to techno-
logical innovations that have transformed
the domestic and global automotive indus-
tries. U.S. vehicle emission standards were
the primary driving force for the original
development of innovative technologies,
many of which have become standard de-
sign features of today's high-tech vehicles:
sophisticated three-way catalysts, on-board
computers, oxygen sensors, and fuel-injec-
tion systems for cars and advanced fuel
systems for trucks. Technologies such as
these have allowed today's vehicles to be
much cleaner, more efficient, higher per-
forming, more reliable, and more durable
than their counterparts of the 1960s and
1970s. Manufacturers are now working on
developing state-of-the-art pollution control
technology to further reduce emissions
from motor vehicles. For optimal perfor-
mance, this technology requires low-sulfur
fuel that, consistent with applicable law,
will be required in 2004 for gasoline and
2006 for diesel fuel. Some vehicles use al-
ternative fuels (e.g., natural gas, propane,
ethanol, and electricity); others operate
with a hybrid gasoline and electrical motor;
and others are using fuel cells.

Cleaner Electricity
The source of energy used for power

generation significantly affects the amount
of air emissions. Clean energy can be gen-
erated from nuclear plants, hydropower fa-
cilities, wind farms, and solar energy sys-
tems with negligible (if any) air emissions.
These sources today make up about 30 per-
cent of our electricity supply. Solar and

Figure 3-2
Sources of Pollutants from
Energy Generation and Use
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wind energy systems will continue to im-
prove with advances in short-term weather
and climate forecasting. Improved forecast-
ing can also maximize hydropower effi-
ciency.

Technology significantly reduces pol-
lution from coal-fired power plants, which
generate more electricity in the United
States than any other source. For example,
scrubbers can remove 95 percent of the SO 2

emissions from a coal-fired power plant.
With the innovative, market-based SO2 re-
duction requirements of the Clean Air Act
Amendments of 1990, the estimated cost of
using a scrubber on a coal-fired power plant
to remove one ton of SO2 has dropped ap-
proximately 40 percent in four years, from
$474/ton in a 1993 estimate to $282/ton in a
1997 estimate, and continues to decline.
Other existing control technologies. for coal-
fired plants can reduce NOx emissions by
more than 90 percent.

A recently permitted state-of-the-art
coal-fired unit, for example, at a Kansas City
Power & Light facility, has 88 percent lower
NOx, 99 percent lower particulate matter,
and 92 percent lower SO2 emissions than
would an uncontrolled facility.

Recent research by the Department of
Energy (DOE), EPA, and private companies
suggests that existing technologies can also
significantly reduce mercury emissions.

Technologies for
Reducing SO,
Emissions
Many power plants use
flue-gas desulfurization,
or scrubbers, to reduce
SO 2 emissions from
burning coal. The most
common wet scrubber,
the limestone forced-
oxidation (LSFO)
process, removes SO2
from the flue gas by
sorption and through
chemical reactions with
the limestone. LSFO
technologies can
remove up to 98 percent
of SO, and significant
amounts of mercury.
The most common dry
scrubber, the lime spray-
drying process, is used
for plants that bumr
lower-sulfur coals. A
lime slurry mixes with
the hot flue gas in a
spray dryer and reacts
with SO2. By recaptur-
ing sorbent at the
bottom of the spray
dryer removed in a
particulate control
device, dry scrubbers
can remove up to 96
percent of SO 2.
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Clean Coal Technologies
New clean coal technologies are

showing that air pollution can be reduced,
and energy efficiency increased, by using
America's abundant supply of coal.

Most conventional air emission con-
trol technologies installed on coal-fired
electric-generating boilers have been de-
signed to remove a specific pollutant from
the stack flue gas. Because these technolo-
gies may not be the most cost effective
means of reducing multiple pollutants, sev-
eral companies are developing a single-con-
trol technology to reduce multiple air pol-
lutants to levels equivalent to those
achieved by conventional controls.

For example, a First Energy plant in
New Hampshire recently pilot-tested state-
of-the-art technology that has cut NOx
emissions by 76 percent, SO 2 by 44 percent,
total particulate matter by 99.94 percent,
and mercury by 81 percent. The process
uses electrically charged particles instead
of catalysts to oxidize the air pollutants into
products that are easily removed and can
be converted to gypsum, fertilizer, and con-
centrated acids. American Electric Power is
installing a wet scrubber system that it ex-
pects will remove up to 75 percent NOx and

Using flexible market-based
incentives, EPA's Acid Rain
Program has reduced sulfur
dioxide (SO,) emissions from
utilities faster than required
by law for a fraction of the
initial cost estimates.

90 percent mercury. It injects a phosphorus
mixture into the hot flue gas, causing the re-
lease of ozone. The ozone then oxidizes the
mercury into ionic mercury and the NOx
into N2, both of which are water-soluble and
easily removed.

Technologies for Improved Efficiencies
Two-thirds of the energy used in a con-

ventional coal-fired power plant is wasted in
the production of electricity. These losses
can be minimized through a number of inno-
vations, including installing high efficiency
steam turbines, reducing steam leaks, and
using software to optimize combustion effi-
ciency. New coal-burning power plants can
achieve efficiencies of over 40 percent using
existing technology, and companies are de-
veloping even more efficient technologies.
Wasted energy can also be recycled for use
in industrial processes or for heating build-
ings.

A family of technologies known as
combined heat and power (CHP) can
achieve efficiencies of 80 percent or more.
In addition to environmental benefits, CHP
projects offer efficiency and cost savings in
a variety of settings, including industrial
boilers, energy systems, and small, building-
scale applications. At industrial facilities
alone, there is potential for an additional
124,000 megawatts (MW) of efficient power
from gas-fired CHP, which could result in
annual emission reductions of 614,000 tons
of NOx emissions and 44 million metric tons
of carbon equivalent. CHP is also one of a
group of clean, highly reliable distributed
energy technologies that reduce the amount
of electricity lost in transmission while
eliminating the need to construct expensive
power lines to transmit power from large
central power plants.

The U.S. Department of Energy,
through its Clean Coal Technology Program,
is working with utilities and scientists to de-
velop even cleaner, more efficient electric-
ity-generating systems using coal. One of
the most promising new approaches to us-
ing coal for clean production of electricity is
integrated gasification combined-cycle
(IGCC) technology. IGCC power plants con-
vert coal to a gaseous fuel, from which most
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Clean Coal Technologies Up Close
The Wabash River Coal Gasification Project in Terre Haute, Indiana, is one of the
cleanest, most efficient coal-burning facilities in the country. Partly funded by the
Department of Energy (DOE) as part of its Clean Coal Technology Program, the 262-
MW coal gasification facility is owned and operated by PSI Energy and Global Energy,
Inc. Instead of being directly burned, the coal is gasified and then combusted in a
combined-cycle gas turbine. This allows the coal to burn more efficiently-which
means it gets more energy than a traditional plant out of the same amount of coal. The
Wabash River Facility is over 20 percent more efficient than a typical coal-fired power
plant.

The gasification process also allows many of the impurities in the coal to be removed
before it is combusted to generate electricity. At the Wabash River project, over 99
percent of the sulfur is removed from the coal and marketed to industrial users of
sulfur. Slag is also removed and is marketed to the construction industry. The plant's
design allows it to burn other fuels, such as petroleum coke.

DOE is currently working with Global Energy and other industry partners to see if the
plant could also be used to co-produce chemical feedstocks and transportation fuels.
Additionally, DOE and its partners are studying lessons learned from the project to
design a less expensive, more efficient coal gasification facility that would be ready for
commercial deployment by 2005.

of the impurities are removed prior to com-
bustion, and then use the gaseous fuel in a
combustion turbine to produce electricity.
Waste heat from the turbine is used to gen-
erate steam and drive a steam turbine, to
produce more electricity.

Coal gasification plants offer the flex-
ibility to burn other fuels, such as petro-
leum coke, and to make other products in
addition to electricity, such as chemical
feedstocks and transportation fuels. Hydro-
gen, which is produced directly in the coal
gasifier, can be used in fuel cell-equipped
vehicles. Methane, hydrogen, and other
gasified coal products can be recombined
into more traditional fuels, such as metha-
nol, gasoline, or diesel fuel. Because these
fuels would contain essentially no sulfur,
they would easily meet EPA's sulfur stan-
dards for transportation fuels, and they
would be usable in fuel cell-equipped ve-
hicles designed for these fuels.

Two plants demonstrating coal gasifi-
cation technology have already been built
in the United States and have achieved over
98 percent SO 2 reduction, 90 percent NOx
reduction, particulate emissions below de-
tectable levels, and approximately 38 per-
cent efficiency. EPA believes that lessons

learned will enable the next plant of this de-
sign to achieve 42 percent efficiency, and
the research goal is to achieve 60 percent
efficiency for plants introduced after 2015.

. A modern gas-fired power plant has
virtually no SO 2 or mercury emissions and
emits 97 percent less NOx and 50 percent
less carbon dioxide (C0 2) than a traditional
coal-fired plant. Natural gas as a source of
electricity generation is on the rise, in part
because it can help generators meet in-
creasingly stringent clean air requirements.

Conservation and Environmental Protection
Conserving energy minimizes adverse

environmental effects. Government partner-
ships with businesses and consumers are
improving the energy efficiency of homes,
office buildings, transportation sources, and
industrial sites throughout the country.
EPA's voluntary conservation and energy ef-
ficiency programs include Energy Star
products labeling; Energy Star Residential
programs for both new homes and home
improvement; Energy Star Buildings, princi-
pally for commercial buildings: and new En-
ergy Star for Industry, which focuses on
manufacturers. In 2000, business participa-
tion in EPA's voluntary energy efficiency
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Federal and state regulators
are working with businesses
and communities to mitigate
adverse environmental
impacts by requiring develop-
ers and operators to choose
more environmentally
friendly sites, infrastructure
routes, and operational
criteria; fostering the use of
technologies that both protect
the environment and still
meet energy production goals,
and requiring reclamation
and mitigation of any
environmental damage.

programs reduced NOx emissions by more
than 160,000 tons.

Through EPA's and the Department of
Transportation's Commuter Choice Leader-
ship Initiative, private-public employers are
offering employees a variety of commuting
options, which encourage commuting pat-
terns that save fuel and energy while reduc-
ing emissions. For example, a 10 percent re-
duction in the rate of growth in vehicle
miles traveled can result in annual savings
of 38 million barrels of gasoline (82 million
barrels of oil) by 2005, and can remove
45,000 metric tons of NOx, 37,000 metric
tons of hydrocarbons, and 4.8 million met-
ric tons of carbon-equivalent emissions.

Energy efficiency and conservation in
the home are also important factors. Ex-
amples include EPA's home improvement
program, which involves efficient appli-
ances, duct work to prevent air condition-
ers from leaking, efficient windows, pro-
grammable thermostats, and efficient resi-
dential lighting.

Water Quality
Oil, gas, and coal extraction processes

can degrade water quality through their dis-
charges. Energy generation and use can also
degrade water quality by directly discharg-
ing pollutants into water bodies; changing
the temperature, timing, and flow character-
istics of water bodies; and emitting pollut-
ants into the air that are ultimately depos-
ited in water. Leaking storage tanks and
pipelines release petroleum and fuel addi-
tives that can contaminate surface water
and ground water, including drinking-water
supplies.

Federal and state regulators are work-
ing with businesses and communities to
mitigate these adverse impacts by requiring
developers and operators to choose more
environmentally friendly sites, infrastruc-
ture routes, and operational criteria; foster-
ing the use of technologies that both protect
the environment and meet energy produc-
tion goals; and requiring reclamation and
mitigation of any environmental damage.
For example, as a result of an analysis un-
der the National Environmental Policy Act
of the impacts of a new power plant in Cali-
fornia, the company building the plant
agreed to change the design to use a dry
cooling method. This change reduced
ground-water consumption by 95 percent
and eliminated both cooling tower
"blowdown" water and particulate emis-
sions, while still achieving the desired en-
ergy production. Adverse impacts to aquatic
life from cooling-water intakes, thermal dis-
charges, and hydropower intakes can be
minimized with proper design and environ-
mental controls. A cooperative government,
industry, and community-based approach
during project siting and design will help en-
sure full consideration of the effects upon
fish and aquatic resources.

Programs to reduce air pollution also
help clean up water bodies. For example,
reducing electric utilities' air emissions of
NOx and SO 2 and vehicles' NOx emissions
reduces eutrophication and acid deposition
in estuaries, both of which can harm fish
populations and threaten commercial and
recreational yields. For example, roughly 25
percent of nitrogen (which contributes to
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eutrophication) entering Chesapeake Bay is
from air emissions. And by significantly re-
ducing SO2 air emissions, the Acid Rain Pro-
gram has helped reduce the acidification of
water bodies.

Airborne mercury emitted by coal-
fired power plants has been deposited into
thousands of water bodies, and humans can
be exposed to toxic methyl mercury when
they eat fish from these waters. The Bush
Administration will propose legislation add-
ing mercury to the list of pollutant emis-
sions from power plants that will be subject
to mandatory limits.

Fish, Wildlife, and Their Habitat
Ecosystems provide food, shelter, and

critical breeding and spawning grounds for
fish and wildlife, and support commercial
and recreational fishing, tourism, and other
activities that contribute billions of dollars
to the U.S. economy every year. Oil and gas
exploration and production, hydropower
dams, power plants, pipelines, and other
energy-related projects can potentially af-
fect fish, wildlife, and habitat. However,
technological advances, a strong commit-
ment to environmental protection, and the
use of appropriate regulatory tools can
enable proper energy development to go
forward in an environmentally sensitive
manner. It is important to recognize and to
continue the progress in this area.

When energy development is pro-
posed, the federal government has the dual

responsibilities of facilitating such energy
development and conserving our natural re-
source legacy.

Special efforts are often necessary to
ensure that proposed energy projects do
not diminish the vitality of these unique re-
sources. Working together, the public, busi-
nesses, and federal, state, tribal, and local
governments can ensure that environmental
impacts are carefully evaluated when con-
sidering energy exploration and production
activities. For example, such precautions
have been important for the exploration
and production that is already allowed to-
day in 42 National Wildlife Refuges.

Hydropower Generation
Hydropower, although a clean energy

source, does present environmental chal-
lenges. Unless properly designed and oper-
ated, hydropower dams can injure or kill
fish, such as salmon, by blocking their pas-
sage to upstream spawning pools. Innova-
tions in fish ladders, screens, and hatcher-
ies are helping to mitigate these adverse im-
pacts. Ongoing dam relicensing efforts are
resulting in community involvement and the
industry's application of the latest technolo-
gies to ensure the maintenance of down-
stream flows and the upstream passage of
fish. These efforts also have been success-
ful in identifying and removing older,
nonfunctioning dams and other impedi-
ments to fish movements.

Technological advances and
a strong commitment to
environmental protection
are enabling the healthy
coexistence of our nation's
diverse ecosystems with the
development of energy
resources.

Ecosystems provide food,
shelter, and critical breeding
and spawning grounds for
fish and wildlife, and
support commercial and
recreational fishing,
tourism, enhance our
quality of life, and other
activities that contribute
billions of dollars to the U.S.
economy every year.
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An example of such successful col-
laboration involves the Wanapum Dam on
the Columbia River. In coordination with
the National Marine Fisheries Service, the
Grant County Public Utility District No. 2
installed spillway deflectors that effectively
reduced concentrations of total dissolved
gas that can harm fish and other aquatic
life. Furthermore, through the unique col-
laboration on this project, the cost for the
spillway deflectors was a fraction of that for
deflectors installed at other hydropower
projects.

Coal, Oil, and Gas Exploration and Production
Certain exploration and production

activities can pose environmental impacts
to wildlife habitat, unless conducted in a
way that protects the environment. In sensi-
tive areas, these effects can often be
avoided or minimized by timing exploration
and operation activities in light of migra-
tion, nesting, and other critical time periods
for wildlife. In addition, new technologies
designed to lessen these and other impacts
can be used, such as double-walled pipes to
reduce the risk of oil spills.

Surface impacts from coal mining and
oil exploration can temporarily damage
habitats during the operation phases until
reclamation is complete. To mitigate im-
pacts during mining, for example, storm-
water runoff and discharge into undis-
turbed environments are controlled. After
mining is complete, reclamation efforts re-
quired by the Surface Mining Control and
Reclamation Act restore viable habitats
through careful reconstruction of physical
and botanical resources. For instance, in
the Powder River Basin, as part of reclama-
tion, coal companies strategically place
large boulders and other rock material to
create wildlife cover and denning habitat.
Restoration of wildlife habitat on these re-
claimed areas has been quite successful.

In Alaska's Arctic-home to such ani-
mals as polar bears, musk oxen, caribou,
wolves, and arctic fox-the bitterly cold
winters have proven to be beneficial for en-
vironmentally responsible energy develop-
ment. For example, when the North Slope is

frozen and snow-covered, seismic trains can
travel across it to gather geophysical infor-
mation. Furthermore, companies have
adopted innovative techniques to reduce the
possible impacts of exploration and devel-
opment. In Alaska's National Petroleum Re-
serve, the "footprint" from most exploratory
wells on federal lands is short-lived and has
minimal impact due to the use of ice roads
and ice pads that melt with the spring thaw.
Advances in extended-reach drilling tech-
nologies have also served to minimize envi-
ronmental effects during energy production
activities.

A lengthy 1999 Department of Energy
study examined the environmental benefits
of new exploration and production tech-
nologies and concluded that "improvements
over the past 40 years have dramatically re-
duced industry's footprint on the fragile tun-
dra, have minimized waste produced, and
have protected the land for resident and mi-
grating wildlife." The same study concluded
that "it is important to tell this remarkable
story of environmental progress in E&P [ex-
ploration and production] technology.
Greater awareness of the industry's achieve-
ments in environmental protection will pro-
vide the context for effective policy, and for
informed decision-making by both the pri-
vate and public sectors."

Waste Management
Vigilant management and careful dis-

posal of waste from energy extraction and
production can prevent the contamination
of our air, land, and water. Federal and state
authorities are working to ensure that en-
ergy projects maintain sound programs to
safely handle wastes from mining, drilling,
generation and transmission.

Nuclear power plants present waste
management challenges unique among en-
ergy-generating technologies. They generate
spent fuel, as well as other radioactive
waste, which must be isolated from ecosys-
tems and human contact for long periods of
time. Currently, spent fuel is stored at reac-
tor sites in a number of states, although ca-
pacity is limited. Newer technologies have
been developed to reduce the volume and

Some natural resource areas
are to be protected from any
exploration. In other areas,
energy development can
proceed using the most
advanced designs and
technologies to ensure that
proposed energy projects do
not diminish the vitality and
diversity of these unique
resources.
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increase the manageability of spent fuel,
but such spent fuel will still require safe
handling and long-term isolation.

While the federal government has the
responsibility to address such high-level
wastes, states have the responsibility to ad-
dress low-level wastes from nuclear plants,
such as clothing and equipment. Disposal
options for this type of radioactive waste
are limited, because siting these facilities
has been controversial. In fact, there are
only three disposal facilities active in the
United States.

Accidental Releases
Since the passage of the Oil Pollution

Act in 1990. which, among other things, re-
quired double-hulled vessels and improved
industry readiness, oil spilled in coastal
zone waters has decreased from almost 8
million gallons in 1990 to just over 1 million
gallons in 1999. Most energy production fa-
cilities implement comprehensive risk-man-
agement plans, which reduce the potential
for accidents and help local officials pre-
pare for accidents that may arise.

In contrast, inland oil spills do not ap-
pear to be decreasing at the same rate as
coastal spills. The federal government re-
ceives many more inland oil spill notifica-
tions (9,000 notifications a year in the early
1990s versus 10,000 to 12,000 a year in the
late 1990s), and many very large inland oil
spills occur each year (over 100,000 gal-
lons). The continued problem with inland
oil spills may be due to aging pipelines,
storage tanks, and other infrastructure
components.

Since the advent of commercial
nuclear power generation, there have been
no radiation-related injuries or deaths asso-
ciated with the operation of a commercial
nuclear power plant in the United States.
The most significant incident from a
nuclear plant in the United States, at Three
Mile Island in 1979, prompted improved
safety regulation of nuclear plants. New
nuclear reactor designs promise even
higher safety levels than the reactors cur-
rently operating in this country.

Radiation exposure from nuclear fa-
cilities is extremely rare. In fact, roughly 82
percent of human exposure to radiation
comes from natural sources: radon gas; the
human body, which contains radioactive el-
ements; outer space; and rocks and soil. Ra-
don accounts for about 55 percent of our
exposure to natural sources of radiation; ra-
dioactive elements in our own bodies ac-
count for 11 percent; rocks and soil account
for 11 percent; and outer space, including
the sun, accounts for 8 percent. The rerhain-
ing 18 percent of average human radiation
exposure comes from man-made sources,
primarily medical and dental X-rays and
consumer products.

The safety of U.S. nuclear energy
plants has improved sharply in recent years.
A safe nuclear energy plant is one that runs
well, experiences few unplanned outages,
and has a well-disciplined work force that
follows procedures and avoids accidents.
The safety of a U.S. nuclear energy plant is
typically gauged by monitoring indicators of
its performance in these areas: unplanned
automatic reactor shutdowns, the annual
percentage of possible power generated,
and the industrial safety accident rate for
plant workers.

In 2000, for the fourth year in a row,
the number of unscheduled reactor shut-
downs was zero. The industry generated
91.1 percent of its potential maximum out-
put, breaking its 1999 record of 88.7 per-
cent, far better than the typical 80 percent
number of ten years ago.

Today, U.S. nuclear plants are more ef-
ficient and safer than ever. In the increas-
ingly deregulated marketplace, competition
has forced improvements in plant opera-
tions that have benefited safety perfor-
mance as much as economic performance.

Climate Change
Energy-related activities are the pri-

mary sources of U.S. man-made greenhouse
gas emissions, representing about 85 per-
cent of the U.S. man-made total carbon-
equivalent emissions in 1998.
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Forests can absorb carbon
dioxide, which accounts for
the largest share of green-
house gas emissions.
Working with the US. Fish
and Wildlife Service Re-
search, Illinova Generating
Company has voluntarily
committed to reforesting
100, 000 acres of bottomiand
hardwood forests on National
Wildlife Refuges in the Lower
Mississippi River Valley.

Scientists continue to learn more
about global climate change, its causes,
potential impacts, and possible solutions.

The United States recognizes the seri-
ousness of this global issue as scientists at-
tempt to learn more about climate change.
The United States is making progress in re-
ducing emissions of greenhouse gases. Re-
cent data show that the rate of growth in
U.S. greenhouse gas emissions has begun to
decline, even as the U.S. economy has been
growing at an unprecedented rate. For ex-
ample, historically U.S. CO 2 emissions have
grown at roughly half the rate of GDP. In re-
cent years, however, very robust growth in
the nation's GDP has been accompanied by
a slowdown in the growth of greenhouse
gas emissions. In both 1998 and 1999, U.S.

GDP grew by more than 4 percent a year,
while CO 2 emissions grew by less than 1.5
percent a year. In addition, the carbon inten-
sity of the U.S. economy-the amount of
CO 2 emitted per unit of GDP-declined by
15 percent during the 1990s.

The United States has reduced green-
house gas emissions by promoting energy
efficiency and the broader use of renewable
energy through a wide range of public-pri-
vate partnership programs. These programs
save energy, cut energy bills, enhance eco-
nomic growth, and reduce emissions of con-
ventional air pollutants as well as green-
house gases.

The U.S. government, businesses, and
nongovernmental organizations are seques-
tering carbon, at home and abroad. For ex-
ample, working with the U.S. Fish and Wild-
life Service Research, Illinova Generating
Company has voluntarily committed to re-
foresting 100,000 acres of bottomland hard-
wood forests on National Wildlife Refuges
in the Lower Mississippi River Valley. It is
projected that this project will sequester ap-
proximately 13.5 million tons of carbon, im-
prove fish and wildlife populations by re-
storing the natural forest wetland habitats,
and enhance the Gulf of Mexico's near-shore
aquatic environment by restoring natural
forested wetland filters to the Mississippi
River floodplain.

Industry and the federal government
are researching various new technologies
that will reduce greenhouse gas emissions
or sequester those emissions, in geologic
formations, oceans, and elsewhere.
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Regulatory Structure
The United States has adopted many

regulatory protections to limit the environ-
mental damage and public health conse-
quences of the exploration, extraction, pro-
duction, and use of energy. Most environ-
mental controls are implemented through
state or federal permitting or review sys-
tems, which often require time for agency
review and public participation. Facilities
may need several different permits or re-
views from different agencies, and they
may also need to meet local licensing or
zoning laws. Businesses have an interest in
moving expeditiously to respond to con-
sumers' needs. The public also has an inter-
est in participating in the system to ensure
that appropriate health and environmental
precautions will be taken.

Regulatory requirements are not
static. New scientific information and new
control technologies result in new regula-
tions and modifications to existing regula-
tions over time. However, some level of
certainty in the regulatory environment is
important for all parties. Businesses can
plan more effectively in such an environ-
ment, and regulators can focus on ensuring
that the desired outcomes are in fact
achieved consistently. For example, studies
have shown that if electricity generators
knew today what their emission require-
ments for several emissions would be for a
defined time period, they would most likely
control emissions more cost effectively and
sooner than if their emission requirements
were decided upon one gas at a time.

Traditional permit and regulatory pro-
grams may not always be the most effective
and efficient way to protect the environ-
ment. Increasingly, regulatory programs are
considering approaches that include mar-
ket-based incentives. These types of incen-
tives offer advantages over traditional
forms of regulation because they set high
performance standards and then allow mar-
ket forces to determine the most effective
way to meet them. While not appropriate
for every situation, market-based incentives
can control pollution at a lower cost to so-
ciety than traditional regulation, stimulate

technological improvements, and be struc-
tured to achieve larger reductions in pollu-
tion than would result from traditional regu-
lations.

A good example of a U.S. market-
based program is the Acid Rain Program,
which has reduced SO 2 air emissions from
utilities at a fraction of the initial cost esti-
mates. Other emerging market-based envi-
ronmental protection mechanisms include
effluent trading, wetland mitigation banks,
tradable development rights, easement pur-
chases, off-site mitigation, and leasing or
purchasing of water rights. These programs
can reduce mitigation or pollution control
costs, increase business flexibility, and pro-
vide transparency and environmental pro-
tection for the public.
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The environmental review process can
also be made more open, understandable,
predictable, and coordinated among federal
agencies and with state and local agencies.
It can be improved by providing greater in-
formation to clarify expectations for energy
developers, facilitating concurrent reviews
by federal agencies by standardizing certain
information needs, sharing information re-
ceived by project applicants, and seeking
opportunities to integrate required environ-
mental processes and reviews.

Recommendation:
* The NEPD Group recommends that .the.President issue an
Executive Order to rationalize permitting for energy production
in an environmentally sound manner by directing federal
agencies to expedite permits and other federal actions necessary
for energy-related project approvals on.a: national basis. This
order would establish an interagency task force chaired by the
Council on Environmental Quality toeensure that federal agen-
cies responsible for permitting energy-related facilities are
coordinating their efforts. The task:force willtensure that federal
agencies set up appropriate mechanisms to coordinate federal,

• state, tribal, and local permitting activity in particular regions

where increased activity is expected.
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Summary of Recommendations
Protecting America s Environment: Sustaining the
Nation:s Health and Envir'onment.
* The NEPD Group recommends that the President direct the Administrator
of the Environmental Protection Agency (EPA) to propose multi-pollutant
legislation. The NEPD Group recommends that the President direct the EPA
Administrator to work with Congress. to propose legislation that would
establish a flexible, market-based program to significantly reduce and cap
emissions of sulfur dioxide 'nitrogen oxides, and mercury from electric power.
generators. Such a program (with appropriate measures to address local
concerns) would% provide significant public health benefits even as we in-
creaseelectricity supplies.
" Establish mandatory reduction targets for emissions of three main pollut-.:;

ants: sulfur dioxide, nitrogen oxides, and mercury.
• Phase in reductions over a reasonable period of time, similar to the suc-:"

cessful acid rain reduction program established by the 1990 amendments to
the Clean Air Act.

" Provide regulatory certainty to. allow utilities .to make modifications to
their plants without fear of new.litigation.

" Provide market-based incentives, such4a• emissions trading credits to help:
achieve the required reductions.

* The NEPD Group recommends thePresident direct the Secretary of the
Interior to work with Congress tocreate the'"Royalties Conservation Fund."
* This fund will earmark potentially billions of dollars in royalties from new

oil and gas production in ANWR to fund: land conservation efforts.
* This fund will also be used to eliminate the maintenance and improvements

backlog on federal lands..

* The NEPD Gioup recommends the President issue an Executive Order. to
rationalize permitting for energy production In an environmentally sound
manner by directing federal agencies to expedite permits and other federal
actions necessary f6r energy-related project approvals on a national basis.
• This order would establish an: interagenc Vtask force chaired by the Council
on Environmental Quality to ensure that federal agencies responsible for
permitting energy-related facilitiesare, coordinating their efforts. The task
force will ensure that federal agencies set up4appropriate mechanisms to
coordinate federal, state, tribal, and local, permitting activity in particular
regions where increased activity, is expected.

Chapter 3 - Protecting America s Environment. Sustaining the Nation s Health and Environment



CHAPTER FOUR

* Using Energy Wisely
Increasing Energy Conservation and Efficiency

The Department of Energy
has installed two low-sulfur
light bulbs as a test at its
Forrestal Building headquar-
ters in Washington, D.C. The
two golf ball-sized bulbs, like
those on the opposite page,
are at each end of a 240-foot,
10-inch-wide reflective
plastic light pipe."
U.S. DEPARYmEmVF ENERGY

nergy efficiency is the ability to
use less energy to produce the
same amount of lighting, heating,
transportation, and other energy
services. For a family or business,

conserving energy means lower energy
bills. For the country as a whole, greater en-
ergy efficiency helps us make the most of
U.S. energy resources, reduces energy
shortages, lowers our reliance on energy
imports, mitigates the impact of high energy
prices, and reduces pollution. Improve-
ments in efficiency can be particularly ef-
fective in reducing energy demand when en-
ergy is most expensive.

Conservation and energy efficiency
are important elements of a sound energy

policy. Improved energy efficiency is the
result of many decisions, including those of
individual consumers; manufacturers of
cars and appliances; home builders; and
state, federal, and local government offi-
cials. The federal government can promote
energy efficiency and conservation by in-
cluding the dissemination of timely and ac-
curate information regarding the energy
use of consumers' purchases, setting stan-
dards for more energy efficient products,
and encouraging industry to develop more
efficient products. The federal government
can also promote energy efficiency and
conservation through programs like the
Energy Star program, and search for more
innovative technologies that improve effi-
ciency and conservation through research
and development.

Since 1973, the U.S. economy has
grown nearly five times faster than energy
use (126 percent versus 26 percent). Had
Americans continued to use energy as in-
tensively as in 1970, the U.S. would have
consumed about 177 quadrillion Btus of en-
ergy last year, compared to about 99 qua-
drillion Btus actually consumed.

British Thermal Unit (Btu)
A British thermal unit is the amount of
heat required to raise the temperature of
one pound of water one degree Fahren-
heit at sea level. Put another way, it is
approximately the same amount of en-
ergy contained in a wooden match head.N

I
4-i NATIONAL ENERGY POLICY





. Figure 4-1New Refrigerator-Freezers
are Using Less Energy
Consumption per Unit for
New Shipments
(Kilowatt-Hours per Year)
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improving Efficiency through
Innovative Technologies

One measure of energy efficiency is
energy intensity-the amount of energy it
takes to produce a dollar of gross domestic
product (GDP). While about half of the
long-term decline in energy intensity can be
attributed to changes in the economy, espe-
cially the shift from manufacturing to ser-
vices, the other half reflects improved en-
ergy efficiency. Gains in energy efficiency
over the last three decades were built on a
combination of technological improve-
ments, better management practices, and
learning to put these technologies and prac-
tices to their best use in automobiles,
homes, offices, factories, and farms. In
many areas the results have been quite im-
pressive. New home refrigerators use about
one-third of the electricity they used in 1972
(Figure 4-1). Compact fluorescent lights use
about 25 percent of the electricity of the in-
candescent bulbs they replace. Automobiles
use roughly 60 percent of the gasoline they
did in 1972 per mile driven. These individual
technological improvements have resulted
in significant reductions in energy use (Fig-
ure 4-2).

Several new and innovative technolo-

gies offer expanded opportunities to im-
prove our energy efficiency. For example,
advanced sensors and controls enable more
efficient operation of buildings and facto-
ries, and allow equipment and lights to be
turned off or dimmed when not in use. Hy-
brid vehicles use power electronics and
battery storage to get more out of every gal-
lon of gasoline consumed, and provide the
ability to double vehicle mileage. Cogenera-
tion of electricity and heat and combined
heat and power allow for the productive
use of much of the waste heat from elec-
tricity production, which accounts for
about two-thirds of the energy used to pro-
duce electricity.

400

1200I2o i

1972 80 85 90 95 01

Over the last thirty years, the energy
efficiency of refrigerator-freezer appli-
ances has increased by approximately
70 percent.

Sources: AHAM 2000 Major Home
Industry Fact Book and BTS appliance
standard.

District Energy St. Paul-
A Combined Heat and Power Plant
District Energy St. Paul, Inc., is a com-
bined heat and power plant that can
operate on natural gas, oil, or clean-
burning coal that is mixed with wood
chips. These wood wastes come from
downed trees, trimmings, and
branches. District Energy has been
able to keep its rates stable because it
is able to rely on a diverse fuel supply.
District Energy serves about 75 per-
cent of all building space in the city.
Nearly 150 large buildings and 3,200
residential units use the system. It is
the largest system of its kind in the
nation.

Figure 4-2
The U.S. Economy Has Become More
Energy Efficient

(Thousands of Btus)

Recommendation:

* The. NEPD Group. recommends that
the President direct the Secretary of
Energy to conduct a review of current
funding and historic performance of
energy efficiency research•and devel7-.ý
opment programs in light of the rec-
ommendations of this report. Based••
on this review, the Secretary of En-
ergy is then directed to propose ap-
• propriate funding of those research
and development programs that are
performance-based and are modeled.
as. public-private partnerships.

1973 77 81 85 89 93 97 99

The amount of energy used by the United States in relation to
its economic output has steadily declined since the early
1970s.

Source: US Department of Energy, Energy Information Administration.

4-3 NATIONAL ENERGY POLICY



Consumer Choices
The two most important factors in

consumers' decisions about purchasing an

energy efficient product are price and the
life of the product. When energy prices are

high, consumers tend to weigh energy effi-

ciency more heavily. Unless consumers are
informed about the price of energy, they

may not have the incentive to select the

most energy efficient product.
Consumers do not receive timely sig-

nals about rising electricity costs in order to
make adjustments to their energy use and

efficiency. When consumers' peak costs are
averaged with off-peak costs, the higher
cost of peak electricity supplies is masked.

As a result, consumers may not recognize
the benefits of investing in technologies that
best target peak consumption.

Some energy efficiency improve-
ments are easiest and most cost effective
to undertake when first building new facto-
ries, cars, equipment, appliances, and
buildings. Some energy-using equipment,
like computers, are used for only a few

years before being replaced. Other equip-
ment is used from five to twenty years,

such as home appliances, home electron-
ics, and lighting systems. Some capital
stock, such as buildings and boilers, can
last a half a century or more.

The average car now lasts fourteen
years, and newer cars have even more lon-
gevity. Vehicle efficiency improvements re-

quire significant technological changes. De-
velopment of new-car production models
requires at least three to four years, which

limits the rate at which new technologies
can enter the market. Making fundamental
changes, such as switching to the use of a

fuel cell, would take even longer. Once
those new vehicles are in the showroom, it
then takes several more years before they
constitute any sizable percentage of total

vehicles.
In a typical U.S. home, appliances

are responsible for about 20 percent of the

energy bills. Refrigerators, freezers, clothes
washers, dryers, dishwashers, and ranges
and ovens are the primary energy-using ap-
pliances in most households. Taking steps

to save energy while using these appli-
ances, and replacing old inefficient appli-

ances with modem ones can save money.
The federal government established a

mandatory program in the 1970s requiring
that certain types of new appliances bear a
label to help consumers compare the energy
efficiency of various products. Under this
program, all refrigerators, freezers, clothes
washers, and dishwashers are sold with yel-
low Energy Guide labels to indicate their en-
ergy efficiency. These labels provide an esti-
mated annual operating cost of the appli-
ance, and also indicate the cost of operating
the models with the highest annual operat-
ing cost and the lowest annual operating
cost. By comparing a model's annual operat-
ing cost with the operating cost of the most
efficient model, you can compare their effi-
ciencies. This labeling program ensures that
consumers have the information they need
to make the right decisions when they pur-
chase major home appliances. However, En-
ergy Guide labels are not currently required
for some products, such as kitchen ranges,
microwave ovens, clothes dryers, on-de-
mand water heaters, portable space heaters,
and lights.

The federal government not only en-
sures consumers have information on the
energy efficiency of major home appliances.
It also promotes the most energy efficient
products through the Energy Star program,
a joint program run by the Department of
Energy and the Environmental Protection

Some efficiency improve-
ments are easiest and most
cost-effective to undertake
when first building new
factories, cars, equipment,
appliances and buildings.
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In April 2001, the Sustain-
able Buildings Industry
Council showcased a net-
zero-energy home featuring
passive solar design strate-
gies. an integrated photovol-
talc system, domestic solar
hot water, high-efficiency
lights and appliances, and a
host of sustainable. market-
ready components and
systems.
SUSTAINABLE BUILDINGS INDUSTRY COUNCIL

A 48-story skyscraper at the corner of Broad-
way and 42nd Street in New York City has a
photovoltaic skin that uses thin-film PVpanels
to replace traditional glass cladding material.
The PV curtain wall extends from the 35th to
the 48th floors on the south and east walls of
the tower, making it a highly visible part of the
New York City skyline.
US. DEPARTMENT OF ENERGY, NATIONAL RENEWABLE ENERGY

LABORATORY

Agency. Energy Star is only awarded to ap-
pliances that significantly exceed minimum
energy efficiency standards. The Energy
Star program does not extend to all prod-
ucts. Energy efficiency would be further
promoted if the Energy Star program were
expanded to a broader range of products.

.. ...... y . ....... . ... • ... . . .. ... ... ..... :.. ... .......... . . . . • . . . - . .• .. ,. ... . .

Recommendation:

* The NEPD Group recommends that

the President direct the Secretary of
- Energy to promote greater energy
effidiency. . .
: Expand the Energy Star program be- -

-,•:yond office buildings to-include
schools, retail buildings, healthIcare

- facilities, and homes.
* Extend the Energy Star labeling.i

program to additional products,: ap-

pliances, and services.

* Strengthen Department of Energy
public education programs relating

to energy efficiency..

Energy efficiency can also be im-
proved by the establishment of minimum

energy efficiency standards. Congress en-
acted legislation in 1987 and 1988 to estab-
lish minimum energy efficiency standards
for many major appliances. These standards
apply to manufacturers, not consumers. Ap-
pliance manufacturers must produce prod-
ucts that meet the minimum level of energy
efficiency. These rules do not affect the
marketing of products manufactured before
the standards went into effect, and any
products made beforehand can be sold. The
new standards will stimulate energy savings
that benefit the consumer, and reduce fossil
fuel consumption. thus reducing air emis-
sions.

These laws established minimum en-
ergy efficiency standards for many appli-
ances, including refrigerators, refrigerator-
freezers, freezers, room air conditioners,
fluorescent lamp ballasts, and incandescent
reflector lamps, clothes dryers, clothes
washers, dishwashers, kitchen ranges, and
ovens, pool heaters, and water heaters. The
Energy Policy Act of 1992 added standards
for fluorescent and incandescent reflector
lamps, plumbing products, electric motors,
and commercial water heaters, and heating,
ventilation, and air conditioning systems.
Under current law, the Department of En-
ergy can raise the minimum energy effi-
ciency standards for these appliances if cer-
tain criteria are met, such as cost, techno-
logical feasibility, and the impact on compe-
tition among appliance manufacturers. In
addition, the Department can set energy ef-
ficiency standards for appliances not cov-
ered by these laws.

Recoinm'meindation: ., - -

* The NEPD Group recommends that -

the President direct the Secretary of
Energy to take steps to improve the en-
ergy efficiency of appliances.
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* Support appliance standards pro-
gram for covered products, setting
higher standards where technologi-
cally feasible and economically jus-
tified.

" Expand the scope of the appliance.
standard programf, setting stan-
dards for additional appliances

where technologically feasible and
economically justified.

Energy Efficiency

Government Agencies

As the largest energy consumer in the
nation, the U.S. government's cost- and en-
ergy-saving opportunity is enormous. In
1999, the government consumed nearly 1.1
percent of all U.S. energy and spent nearly
$8 billion for its vehicles, operations, and its
nearly 500,000 buildings.

The federal government has reduced
its energy use in buildings by about 30 per-
cent from 1990 levels, largely by installing
energy efficient technologies (Figure 4-3). It
has reduced its energy use for vehicles and
equipment by 35 percent. Some of these im-
provements are attributable to the Depart-
ment of Energy, whose Federal Energy Man-
agement Program helps government agen-
cies reduce their energy and water use, man-
age their utility costs, and promote renew-
able energy.

Recommendations:

* The NEPD Group recommends
that the President direct he'ads of ex-
ecutive departments and agencies to
take appropriate actionsto: conserve
energy use at their facilities to the
maximum extent consistent with the
effective discharge of publici responsi-
bilities.. Agencies located in regions
*where electricity shortages are pos-
sible should.conserve especiall. :ur
ing periods of peak deffand... ".
o. Agencies should rePort to;the Presi-

• dent, through the Secretary of En-
ergy, within 30 days of the conserva-
tion actions taken.

State and local governments have
unique opportunities for energy savings in
schools, transportation, state buildings,
and building codes. For example, the Texas
School Energy Management Program could
save school districts as much as $100 mil-
lion in energy costs every year by helping
school districts evaluate their energy needs
and resources. Similarly, Wisconsin's En-
ergy Initiative is working with utilities to
make basic changes to public buildings. By
installing new lighting fixtures and taking
other steps, Wisconsin estimates that it will
save $60 million in state spending on en-
ergy over ten years.

Residential and Commercial Buildings
There are significant opportunities to

improve the energy efficiency of buildings
and homes through technologies and better
practices. For existing homes, immediate
options for improving efficiency include re-
ducing air infiltration with caulking and
weather stripping, installing modern ther-
mostats, sealing ductwork, and adding in-
sulation. These steps can reduce the 40 per-
cent share of residential energy bills that

Figure 4-3
The U.S. Government is Reducing
Its Energy Consumption
(Trillions of Btus)
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During the 1990s, energy use in federal buildings decreased by
about 30 percent.

Source: U.S. Department of Energy Energy Information Administration.
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PuLTE HoAEs

Building Ainerica-Pulte Homes

Pulte Homes Southwest Division
has used technical assistance from
the Department of Energy's Build-
ing America program to create
what one residential expert calls
"the best production house in the
world," which won the 2001 Na-
tional Association of Home Build-
ers' Energy Value Award. In Tuc-
son, Phoenix, and Las Vegas, Pulte
Homes has worked with the De-

partment of Energy to redesign the
energy features of its basic models.

Using advanced insulation tech-
niques, highly efficient equipment
and windows, and right-sized heat-
ing and cooling systems, the homes
look the same, but perform so well
they use half the energy for heating
and cooling at virtually no increase
in construction costs.

The whole building/systems engi-
neering approach used in the
Building America program allows
builders to add more insulation

and more efficient windows while
reducing the size of the heating and
cooling equipment. The trade-off
means no added cost to the
builder, better value for the buyer,
reduced electric load for the utility,
and improved affordability.

go toward heating and cooling. Additional
savings are possible when efficient appli-
ances are purchased or major home reno-
vations are undertaken. Installing a new,
more efficient gas furnace can save up to
20 percent annually on natural gas. New
buildings offer the greatest energy effi-
ciency opportunities and can be designed
to be both more comfortable and more effi-
cient, cutting heating and cooling costs by
close to 50 percent.

In commercial buildings, typically the
quickest. most cost effective way to in-
crease energy efficiency is to replace the
lighting systems. Sensors help to avoid 24-
hour operation of lights and equipment that
are only used for a portion of the day. As
with homes, advances in windows, heating
and air conditioning systems, overall build-
ing designs, and equipment and appliances
present significant energy saving opportu-
nities.

Many families and businesses can
face obstacles to realizing energy cost re-
ductions.

h11suLficient Infor niation
Monthly energy bills generally report

only total electricity or natural gas used,
leaving families and businesses unsure
about which energy services are most re-
sponsible for their energy use, and which
investments could best help them reduce
their costs. In addition, consumers may be
unsure about the credibility of the energy-
saving claims of individual manufacturers,
salesmen, and designers. This incomplete
information causes imperfections in the
marketplace that hinder purchases of effi-
cient technologies that would actually save
families and businesses money.

Lack of Availability
Frequently, the most energy efficient

products cost more and are not widely
available, especially in smaller communi-
ties. Builders who would like to construct
more efficient homes and businesses face
the same problem at the wholesale level.
For example, to keep costs down, builders
are less likely to install top-of-the-line,
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highly efficient products. The less expen-
sive and generally less efficient products
are heavily stocked and deeply discounted
due to volume ordering. The decisions
made about the energy efficiency of build-
ings and homes are not usually made by the
consumer who will ultimately pay the en-
ergy bills. The incentive is for the builders
to choose the material that poses the least
cost to the builder, which is not necessarily
the most energy efficient choice.

Lack of Automation
People often walk out of their offices

and homes with the lights on and the air
conditioner running. Turning off unused ap-
pliances, electronics, and lights is not al-
ways easy. Lack of automation (e.g., day-
light sensors) means that conservation
mostly depends on people turning off
switches. Some appliances and electronics,
such as stereos, video tape players, and
televisions, continue to use electricity even
after they are turned off.

II igcher Initial Costs
Efficient products often cost more

than less efficient versions, especially when
they are first introduced to the market. Un-
less consumers can verify the resulting sav-
ings, they may be reluctant to pay the addi-
tional costs. Businesses that adopt labeling
programs that spell out energy savings may
be more successful in selling a more effi-
cient, yet initially more expensive product.
Higher initial costs can be particularly diffi-
cult for the purchaser or builder of a new
home or office building.

Industry and Agriculture

Six industries consume three-quarters
of all industrial energy: lumber and paper;
chemicals; petroleum refining; primary met-
als; food processing; and stone, clay, and
glass. Improved energy efficiency in these
energy-intensive industries yields even
larger improvements in overall productivity,
product quality, safety, and pollution pre-
vention. Manufacturing companies gener-
ally obtain their largest savings from

improved efficiency of motors (motors ac-
count for 54 percent of electricity use in
manufacturing) and from improved steam
and hot-water systems. Many companies
can reduce energy needs further by
cogenerating their electricity and heat for
steam.

Energy use for U.S. agriculture grew dur-
ing the 1960s and 1970s, peaking in 1978. High
energy prices during the 1970s and early 1980s
caused many farmers to find ways to reduce
their energy costs, such as by switching from
gasoline-powered to more fuel-efficient diesel-
powered engines, adopting conservation tillage
practices, shifting to larger multiprocessor ma-
chines, and using energy saving methods for
drying and irrigating crops. These measures
helped farmers reduce their energy use by 41
percent from 1978 to 1998, while agricultural
output grew by about 40 percent over the same
period.

Farmers can reap additional energy
savings as they replace old machinery with
more energy efficient equipment. Further-
more, farmers can adopt more advanced
practices, such as precision farming, that
optimize the use of machines, chemicals,
and fertilizers to achieve energy savings.
New seed varieties can also reduce energy-
intensive chemical requirements.

Despite the opportunity for increased en-
ergy efficiency, the industrial and agricultural
sectors face several obstacles. Because many
manufacturing and farming operations are
highly specialized, they need specific informa-
tion on energy-saving opportunities to effec-
tively respond to energy price signals and sup-
ply problems.

High energy prices during
the 1970s and early 1980s
caused many farmers to find
ways to reduce their energy
costs, such as by switching
from gasoline-powered to
more fuel efficient diesel-
powered engines and by
adopting conservation tillage
practices.

0
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In 1998, Maiden Mills
Industries, a textile
manufacturer em-
ploying 2,300 workers
in Lawrence, Massa-
chusetts, installed a
state-of-the-art com-
bined heat and power
(CHP) facility. The
system uses two 4.3
MW industrial gas tur-
bines, retrofitted with
ceramic combustion
liners, that were de-
veloped as part of the
Department of
Energy's Advanced
Turbine Systems pro-
gram, and that enable
higher operating tem-
peratures and lower
emissions. The CHP
system saves Malden
Mills more than $1
million annually. The
liners have accumu-
lated more than 9,500
hours of successful
operation and have
cut emissions of ni-
trogen oxides and
carbon monoxide to
less than 15 parts per
million.

In order for manufacturing or agriculture
to switch to more efficient energy products and
practices, significant costs are incurred due to
production delays, waste and spoilage, and la-
bor costs. As a result, manufacturers and farm-
ers tend to use readily available and reliable
equipment when upgrading, instead of untested,
newer products and approaches.

Because of their large needs for both
heat and electricity, businesses find com-
bined heat and power (CHP) systems par-
ticularly attractive. However, replacing old,
inefficient boilers with highly efficient CHP
systems may add a number of new regula-
tory requirements (such as air permits), but
does not offer the same tax depreciation in-
centives the tax code grants to power
plants.

Recommendations:. :
,4 *The'NEPD Grouprecommends thtat

the Pfesident direct the Secretary of
the Treasury to work with the Con-
gress on legislation to encourage in-
creasedenergy efficiency through.• .

-combined heat andpower .(CHP),
projects by. shortening the deprecia-
tion life.for CHP projects or providing
anmiivestment tax credit.

* The NEPD Group recommendsf that
the President direct theAdministrator
of the EnwironmentalProtection
Agency (EPA) to work with local and
5. state governmients to promotethe use
of weUl-designed CHP and other iclean
power generation at brownfield sites,
con0sistehntwitlithe local communities'
interests.: EPA.will also work to. clarify

,liability issues if they are raised•ata
Sparticular site. .,•. :..".:.7..

• The NEPD Group recommends that

.•the President directffe EPA Adminis-

trator to promote.CHP through flex-
ibility in environmental permitting.

Conservation can be improved by car pooling,
telecommuting, increasing public transit
choices, and pricing highway use during
periods of peak demand.

Transportation
Transportation plays a key role in a

growing U.S. economy, comprising 16 per-
cent of GDP in 1998, 10.5 percent of total
employment, and 27 percent of total U.S.
energy consumption. Trucks and automo-
biles account for over three-fourths of the
sector's petroleum use, with the remainder
attributable to rail, ship, air, and pipeline
systems. Mass transit ridership has in-
creased by 21 percent since 1996. Automo-
biles today use roughly 60 percent of the
gasoline they did in 1972 per mile driven,
due in part to new technology, such as bet-
ter engine and design controls, improved
transmission, weight reduction, and im-
proved aerodynamics. Despite the adoption
of more efficient transportation technolo-
gies, average fuel economy for passenger
vehicles has remained relatively flat for ten
years and is, in fact, at a twenty-year low, in
large part due to the growth and popularity
of low-fuel-economy pickup trucks, vans,
and sport utility vehicles (Figure 4-4).

Recona-itendation:

* The NEPD Group recommends that the:
President ddirect the Secretary6f Transpor

tation to: 29 -

* Review and provide recommenda-
•.tibois on establishing Corporate Av-

erage FuetEconomy (CAFE): stan-f j
dardsAih due consideration of the
National Academy of Sciences
study to be released in.July 2001. . .
Responsibly crafted CAFE stani-

• dards should increase: efficiency
without negatively impacting the
U.S. automotive industry.The deter-
.minaton of futurefuelteconomy
standards mfust therefore be ad-
dressed analytically and based on
sound science. °K • ".

oConsider passenger safety. eco-
• jnomiic concerns, and disparate im-

pact on the U.S. versus foreign fleet..
',"< of automobi••s•. ..

. Look at: other market-based ap-
proaches to increasing the national

• average fuel economy of new motor
vehicles.
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Opportunities for reducing oil demand in
the transportation sector include increasing con-
servation, vehicle efficiency, and alternative fu-
els. Conservation can be improved by car pool-
ing, telecommuting, and increasing transit
choices. For example, an increase in the av-
erage fuel economy of the on-road vehicle
fleet by three miles per gallon would save
one million barrels of oil a day, or about
half of the global shortfall between supply
and demand that triggered the oil price in-
creases since 1998. In addition, fuel conser-
vation can be further improved by tech-
nologies to reduce congestion.

A recent analysis indicates that the
fuel economy of a typical automobile could
be enhanced by 60 percent by increasing en-
gine and transmission efficiency and reduc-
ing vehicle mass by about 15 percent. Sev-
eral promising efficiency technologies are
being presented to the U.S. market. For ex-
ample, some automobile manufacturers
have already introduced hybrid vehicles.
and others have announced that they will in-
troduce hybrid vehicles within the next sev-
eral years. Advanced lightweight materials
offer up to 6 percent improvement in mile-
age for each 10 percent reduction in body
weight. Although promising, it may be many
years before hybrids become a substantial
part of the automotive fleet.

* Recogijiendations:: .. :..•..

-i :The NEPD Group recommends that
the:Presidentidirect the'Secreta of
Trafsportation to review; and promote' '
congestidn mitigation technolOgies
and strategies and to work with the;'
A.Congress on legislation to implement
these strategies.•

* The NEPDGroup recommends that •
the President direct~the Secretary of
the Treasury to workiwith,,Congres~son
legislation to increase eriery effi•

... % .•.. .: V . .. .•: .. . • .

•ciency'with a tax credit for fuel-effi-
,cient vehicles. The NEPD Group rec-
ommends tiat a temporary, efficienncy-•
based income tax credit be'available
for purchase of new hybrid or fuel cell
vehicles between 2002 anii20071.

iigherl Iniliril Prd(uctiorl Costs
Because of the large economies of

scale in automobile manufacturing, new
technologies with limited early production
runs often enter the market at higher initial
costs. In this highly competitive interna-
tional market, higher initial production
costs can be a significant impediment to the in-
troduction of new technologies. Unless U.S.
automakers can remain competitive with their
overseas counterparts, it is unlikely they will in-
vest in new, more efficient technologies. Vehicle
efficiency technologies, such as advanced en-
gines, fuel cells, and cutting-edge electronic
drive-train technologies, will become widely
available only when component costs are re-
duced or demand is increased.

Figure 4-4
Fuel Efficiency of Light
Vehicles Has Remained Flat
(Miles per Gallon)

.• .: ... .. .... ..... ...........
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Despite the adoption of more effi-
cient transportation technologies,
U.S. average fuel economy has been
flat for 10 years. In large part, this is
due to the growth of low-fuel-
economy pickup trucks, vans, and
sport utility vehicles.

Source. U.S. Department of Energy Energy
Information Administration.

Hybrid Vehicles
The engine of a conventional gasoline
vehicle is typically sized for the small
amount of time the driver spends ac-
celerating to enter the freeway, to
pass another car, or to climb a hill.
Most of the time it operates at less
than 20 percent efficiency. An attrac-
tive alternative is to use a hybrid sys-
tem that allows the engine to operate
at peak efficiency, and get a boost
from a battery when entering the
freeway or climbing a hill. Not only
does this system allow improved per-
formance from a smaller engine, but
the energy usually lost in stopping the
car can be recovered and stored in
the battery.

What does this mean to the average
American? Significantly improved fuel
economy and reduced emissions.
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Sumnmary of Recommendations.
Usinq Energy Wisely: Increasing Energy ConmservaticO and Eli(Icie iy,.

The NEPD Group recommends that the President direct the Office of Science and Technology Policy and the
President's Council of Advisors on Science and Technology to review and make recommendations on using the
nation's energy resources more efficiently.

* The NEPD Group recommends that the President direct the Secretary of Energy to conduct a review of current fund-
ing and historic performance of energy efficiency research and development programs in light of the recommendations
of this report. Based on this review, the Secretary of Energy is then directed to propose appropriate funding of those re-
search and development programs that are performance-based and-are modeled as public-private partnerships.

* The NEPD Group recommends that the President direct the Secretary of Energy to promote.greater energy effi- I

ciency.

* Expand the Energy Star program beyond office buildings to include schools, retail buildings, health care facili-
ties, and homes.

* Extend the Energy Star labeling program to additional products, appliances, and services. 6

* Strengthen Department of Energy public education programs relating to energy efficiency.

The NEPD Group recommends that the President direct the Secretary ofEnergy to improve the energy efficiency
of appliances.

Support the appliance standards program for covered products, setting. higher standards where technologically
feasible and economically justified;

* Expand the scope of the appliance standards program, setting standards for additional appliances where tech-
nologically feasible and] economically justified.

* The NEPD Group recommends that the President direct heads of executive departments and agencies to take ap-
propriate actions to. conserve energy use at their: facilities to the maximum.extent consistent with the effective'dis-
charge of public responsibilities. Agencies located in regions where electricity shortages are possible sho6ld conserve
especially during periods of peak demand. Agencies should report to . .the President, through the Secretary of Energy,
within 30 days.,on the conservati6n actions taken.

* The: NEPD Group recommends that the President direct the. Secretary of the Treasury to work with Congress to en-
courage increased energy efficiency through: combined heat and power (CHP) projects by shortening the depreciation
life for CHP projects or providing an investment tax credit.

* The NEPD Group recommends that the President direct the Administrator of the Environmental Protection Agency
(EPA) to work with local and state governments to promote the use .of well~designed CHP and other clean power gen-,.
eration at. brownfields sites, consistent with the local communities' interests. EPA will also work to clarify liability is-
sues if they are. raised at a particular site. ........

* The NEPD Group recommends that the President direct the EPA Administrator to promote CHP. through flexibility
in environmental permitting.

* The NEPD Group recommends that the President direct the Secretary.of Transportation to:
. Review and provide recommendations on establishing Corporate Average Fuel Economy (CAFE) standards'...

with due consideration of the National Academy of Sciences study to be released in July 2001. Responsibly
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crafted CAFE standards should increase efficiency without negatively impacting the U.S. automotive: industry. W
The determination of future fuel economy standards must therefore be addressed analytically and based on
sound science.
Consider passenger safety, economic concerns, and disparate impact on the U.S. versus foreign fleet of automo-
biles.

* Look at other market-based approaches to increasing the national average fuel economy of new motornvehicles.

The new NEPD Group recommends that the President direct the Secretary of Transportation to review and pro-:.
mote congestion mitigation technologies and strategies and work with Congress on legislation to implement.these
strategies.

The NEPD Group recommends that the President direct the Secretary of the Treasury to work with Congress on
legislation to increase energy efficiency with a tax credit for fuel-efficient vehicles, The NEPD Group recommends
that a temporary, efficiency-based income tax credit be available for purchase of new hybrid fuel cell vehicles be-.
tween 2002 and 2007.

* The NEPD Group recommends that the President direct all agencies to use technological advances to better pro-
tect our environment.

.. The Administration remains committed to investing in Intelligent Transportation Systems (ITS) and encour-
a.. ges the private sector to invest in ITS applications. This Department of Transportation (DOT)'program funds
the development of improved transportation infrastructure that will reduce congestion, such as travelerinfor-
mation/navigation systems, freeway management. and electronic toll: collection. ITS applications reduce fuel..
associated:with travel. 

"::

* The Administration remains committed to the DOT's fuel-cell-powered transit bus program, authored: by the•.
Transportation: Equity Act forthe 21st Century (TEA-21). This program demonstrates the viability of fuel-cell
power plants for transit bus applications.

• The Administrationremains committed to the Clean Buses program. TEA-21 establishes a new clean fuel for-
mula grant progran; which provides an opportunity to accelerate the introduction of advanced buspropulsion
technologies into the mainstream.of the nation's transit, fleet.

" The NEPD Group recommends that the Presidentrdirect the EPA and DOT to develop ways to reduce demand for

petroleum transportation fuels by working with theptrucking industry to establish a program toreduce: emissions and.
fuel consumption from long-haul trucks at truck stops by implementing alternatives to idling, such as electrification
and auxiliary power units at truck stops along interstate highways. EPA and DOT will.develop partnership agree-
ments with trucking fleets, truck stops, and manufacturers of idle-reducing technologies (e.g., portable auxiliary
packs electrification) to install and use low-emissionidlingtechnologies.

* The NEPD Group recommends that the President direct the Secretary of Energy to establish a ,national. priority
for improving~energy efficiency. The priority would be to improve the energy intensity ofrthe U.S.: economy a:s mea-
sured by the amount of energy required for each dollar, of economic productivity. This increased. efficiencV should be
pursued through the combined efforts of industry, consumers, and federal, state, and local governments.

* The NEPD Group recommends that the President direct the EPA Administrator to develop and. implement a strat-
egy to increase public awareness of the sizable savings that energy efficiency offers to homeowners across the coun-
try. Typical homeowners can saveabout 30 percent (about $400) a year on their home energy bill by using Energy
Star-labeled products.
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CHAPTER FIVE

* Energy for a New Century
Increasing Domestic Energy Supplies

merica's energy strength lies in
the abundance and diversity of
its energy resources, and in its
technological leadership in de
veloping and efficiently using

these resources. Our nation has rich depos-
its of coal, oil, and natural gas. The United

Figure 5-1
U.S. Energy Proatfi: 1970-2000
(Quadrillion Btus)

States is the third-largest oil-producing na-
tion in the world, despite a thirty-year de-
cline in domestic production. While our
economy runs primarily on fossil fuels, we
also have long experience with hydropower
and nuclear energy. We are pursuing the
ability to further capture the energy of sun-
light, the heat of the earth, and the power
of wind.

Economic factors will help determine
the future development of our nation's en-
ergy sources. These factors will be shaped
not only by conservation, energy demand,
and the cost of energy development, but
also by the regulations that federal, state,
and local governments put in place to bal-
ance energy needs with legitimate compet-
ing aims, including the protection of the en-
vironment. A number of factors will make
it difficult to increase domestic energy pro-
duction in response to the growing demand
for energy: economic and technological
factors associated with depletion of the
fossil fuel resource base in the U.S.; regula-
tory uncertainty; limitations on access to
federal lands with high potential for new
discoveries; infrastructure constraints,
such as electricity transmission and gas
pipeline bottlenecks; and conflicts with le-
gitimate land use, environmental, and other
public policy goals.

The United States has significant do-
mestic energy resources, and remains a ma-

)o jor energy producer. Between 1986 and
2000, production of coal, natural gas,
nuclear energy, and renewable energy in-
creased. However, these increases have
been largely offset by declines in oil pro-
duction (Figure 5-1).

IR
1970 80 90

Production of coal, the nation's most abundant fuel source, ex-
ceeded 1 billion tons in 2000. Electricity generation accounted
for about 90 percent of U.S. coal consumption last year.

Source: U.S. Departne of Energy, Energy InfonmationAdministradon.
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Even with improved energy efficiency,
the United States will need more energy
supply. U.S. energy demand is projected to
rise to 127 quadrillion Btus by 2020, even
with significantly improved energy effi-
ciency. However, domestic production is
expected to rise to only 86 quadrillion Btus
by 2020. The shortfall between projected
energy supply and demand in 2020 is nearly
50 percent. That shortfall can be made up in
only three ways: import more energy; im-
prove energy efficiency even more than ex-
pected; and increase domestic energy sup-
ply.

The challenge for our nation is to use
technology to maintain and enhance the di-
versity of our supplies, thus providing a re-
liable and affordable source of energy for
Americans. These goals can and must be
accomplished while maintaining our com-
mitment to environmental protection.

Oil and Natural Gas
Oil and natural gas are the dominant

fuels in the U.S. economy, providing 62 per-
cent of the nation's energy and almost 100
percent of its transportation fuels. By 2020,
the Energy Information Administration ex-
pects the United States will need about 50
percent more natural gas and one-third
more oil to meet demand.

U.S. oil production is expected to de-
cline over the next two decades. Over the
same period, demand for natural gas will
most likely continue to outpace domestic
production. As a result, the United States
will rely increasingly on imports of both
natural gas and oil from Canada, and im-
ports of oil and liquefied natural gas from
producers across the globe.

2111 Century Technology

Remaining U.S. oil reserves are be-
coming increasingly costly to produce be-
cause much of the lower-cost oil has al-
ready been largely recovered. The remain-
ing resources have higher exploration and
production costs and greater technical chal-
lenges, because they are located in geologi-
cally complex reservoirs, (e.g., deep water

Figure 5-2

SOUND WAVES
ARE REFLECTED
DIFFERENTLY
BY EACH
MATERIAL

#14 /I

LOOKING FOR OIL

Images generated by
supercomputers allow
geologists to locate small
pockets of oil or gas.

TRANSPORTING THE OIL

A 14-inch pipeline con-
nects the Alpine field to
the Trans-Alaska Pipeline
about 60 miles west of the
Arctic National Wildlife
Refuge, a site proposed
for new drilling.

TRANSPORTING THE OIL

Today's drills are sophisticated, steerable
machines with instruments that send
information about the exact position of the
drill bit and properties of the rock to the
drilling team.

Sources: Phillips Petroleum Company Chevron Corporation.
BP Amoco. MRg&c Earth, Arctic Connections.

DRILL BIT: MADE
OF STEEL AND/OR

TUNGSTEN
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Using the Latest Drilling Technology to Reduce Environmental Damage

Oil drilling sites like
those In the Alpine
field on Alaska's

North Slope are using
cutting-edge technol-
ogy in hopes of re-

ducing environmental
damage.

Recent advances
are lessening the
industry's impact

on the fragile Arctic
ecosystem.

A PIPELINE
ELEVATED
5ETALLOWS
THE CROSSING
OF CARIBOU

PIPELINE
TO THE TRANS-

ALASKA PIPELINE

ALPINE
F! ELD
ALASKA

MUD/ROCK
PUMPING,
CRUSHING

AND INJECTION

DRILL
DISPOSG OF

OIL IELD WAS• S

GEITINGTHERE

To minimize the project's
impact on the
environment, temporary
ice roads are used in the
winter, leaving few traces
after they thaw.

DISPOSING OF WASTES

Mud and debris from drill-
............ ing used to be placed in

big reserve pits. Today,
rock cuttings are crush-
ed, mixed with the mud,
and sent deep into the
earth where they orginat-
ed. This minimizes the
size of well pads.

CROSSING A RIVER
- 5 Although traditional
ACRES pipelines are built above

ground, the pipeline to
the Trans-Alaska Pipeline

174 plunges beneath the
Colville River, preserving
the surface and the river

S bed environment.

OCCUPYING LESS OF THE TUNDRA

The new drilling technology allows for
smaller surface production pads and larger
areas explored in the earth.

Source: New York Times News Service
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21st Century Technology:
lThe Key to Environmental Protection and New Energy Production

Producing oil and gas from geologically challenging areas while protecting the
environment is important to Americans and to the future of our nation's energy
security. New technology and management techniques allow for sophisticated
energy production as well as enhanced environmental protection. A technol-
ogy evolution has occurred in the way oil and natural gas are found. The com-
puter, three dimensional seismic technology, and other technologies have trans-
formed the process from one based on "feel," to one highly dependent on the
most advanced and sophisticated technology available. These technologies
reduce cost and protect the environment.

Today's oil and gas exploration technology, for example, is boosting the suc-
cess rate of pinpointing new resources. The results: fewer dry holes, reduced
waste volumes, and a cleaner environment. Smaller, lighter drilling rigs coupled
with advances in directional and extended-reach drilling significantly increase
protection of the environment.

" Advanced, more energy efficient drilling and production methods:
- reduce emissions;
- practically eliminate spills from offshore platforms; and
- enhance worker safety, lower risk of blowouts, and provide bet-

ter protection of groundwater resources.
* With each improvement in operational performance and efficiency, more

oil and gas resources can be recovered with fewer wells drilled, resulting
in smaller volumes of:
- cuttings;
- drilling muds and fluids; and
- produced waters.

" Modular drilling rigs, "slimhole" drilling, directional drilling, and other
advances enable:
- production of oil and gas with increased protection to wetlands

and other sensitive environments;
- reduced greenhouse gas emissions;

and worker safety through the use of innovative best manage-
ment practices.

Other examples of advanced technology include:

" 3-D seismic technology that enables geologists to use computers to
determine the location of oil and gas before drilling begins, dramati
cally improving the exploration success rate;

" deep-water drilling technology that enables exploration and produc
tion of oil and gas at depths over two miles beneath the ocean's sur
face;

" high-powered lasers that may one day be used for drilling for oil and
gas; and

" highly sophisticated directional drilling that enables wells to be drilled
long horizontal distances from the drilling site.
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and harsh environments).
While the resource base that supplies

today's natural gas is vast, U.S. conven-
tional production is projected to peak as
early as 2015. Increasingly, the nation will
have to rely on natural gas from unconven-
tional resources, such as tight sands, deep
formations, deep water, and gas hydrates.
Also, many resources are in environmen-
tally sensitive areas that require use of less
intrusive technologies.

New technologies are being devel-
oped to reduce both the environmental ef-
fects and the economic costs of explora-
tion for oil and gas. These exciting new
technologies, like horizontal drilling and
three-dimensional seismic technology al-
low for much greater precision and signifi-
cantly less impact on the environment (Fig-
ure 5-2).

Small independent businesses ac-
count for 50 and 65 percent, respectively, of
domestic petroleum and natural gas production
in the lower 48 states. However, even when
new technology is available, independent pro-
ducers can lack the investment capital needed
to apply the technology and be unable to cope
with the increased economic and technical
risks associated with harder-to-recover re-
sources.

For example, most new gas wells drilled
in the United States will require hydraulic frac-
turing. This is a common procedure used by
producers to complete gas wells by stimulating
the well's ability to flow increased volumes of
gas from the reservoir rock into the wellbore.
During a fracture procedure, fluid and a prop-
ping agent (usually sand) are pumped into the
reservoir rock, widening natural fractures to
provide paths for the gas to migrate to the
weilbore. In certain formations, it has been
demonstrated that the gas flow rate may be in-
creased as much as twenty-fold by hydraulic
fracturing. Each year nearly 25,000 oil and gas
wells are hydraulically fractured.

The use of hydraulic fracturing in natural
gas production from coal seams is one of the
fastest-growing sources of gas production. This
source will most likely face added controls, and
costs to ensure that disposal (by re-injection or
discharge) of production waters is done in an
environmentally sensitive manner.

For each of these issues, opportunities ex-
ist to better coordinate, improve performance,
and meet America's energy, public health, safety
and environmental goals.

Recommendation:

* The NEPD Group recommends that
the President direct the Secretaries of
Ehergy and the Interior to promote en-
hanced oil and gas recovery from. exist-
ing wells; through new technology,....

•~~ .•: .. . . . ... . ..

Anywhere from 30 to 70 percent of oil,
and 10 to 20 percent of natural gas, is not
recovered in field development. It is esti-
mated that enhanced oil recovery projects,
including development of new recovery
techniques, could add about 60 billion bar-
rels of oil nationwide through increased use
of existing fields (Figure 5-3).

Figure 5-3
Major U.S. Oil and Gas Fields

Small independent busi-
nesses account for 50
and 65 percent, respec-
tively, of domestic pe-
troleum and natural gas
production in the lower
48 states.

The United States is the most mature oil-producing region in
the world, and much of our easy-to-find resource base has
been delpeted. Advanced exploration and production technolo-
gies of the past two decades have played a key role in recover-
ing additional oil and natural gas from existing fields.

Soure: U.S. Department of Energy, Energy Information Administration.

Public Lands Leasing

The federal government owns about
31 percent of the nation's land, so it can
have a major role in increasing energy pro-
duction in appropriate places. A large por-
tion of U.S. energy resources are contained
in these federal lands and offshore areas.
Public lands provide nearly 30 percent of
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annual national energy production, and are
estimated to contain a substantial majority
of the nation's undiscovered domestic en-
ergy resources.

Portions of federal onshore and off-
shore lands are off-limits to oil and gas ex-
ploration and development. Access is re-
stricted for a variety of reasons, including
administrative land withdrawals for com-
peting land uses, such as national defense
or water projects; and stipulations affecting
surface occupancy, use, and timing for envi-
ronmental compatibility.

Recommendattions:.

* The NEPD Group recommends that
the President direct the Secretary of the
Interior to examine land status and
lease stipulati6nimpediments to federal
oil and gas leasing; and review and
modify those where opportunities ex-
ist (consistent with the law, good envi-
ronmental. practice, and balanced use
of other resources)..
• Expedite the ongoing Energy Policy

and', Conservation Act study of im-
pediments to federal oil and gas ex-

.plorationiand development.
• Review public lands withdrawals and

lease stipulations, with full public
consultation, especially with the
people in the region, to. consider
modific2itions.where appropriate.,

The NEPDGroup recommends that
t he President direct the Secretary of the...
Interior to consider economic incen-
tives for environmentally sound off-
Shore oil and gas. development where
warranted by. specific circumstances:
explore opportunities for royalty reduc-
tions, consistent with ensuring a fair re-
turn to the public where warranted for
enhanced0oiland gas recovery; for reduc-
tion.of risk associated with production
in frontier areas or deep gas formations;

.and for developmernt of small fields that
would otherwise be uneconomic.

Offshore

Congress has designated about 610
million acres off limits to leasing on the
Outer Continental Shelf (OCS), which con-
tains large amounts of recoverable oil and
gas resources. These Congressional morato-
ria have been expanded by Presidential ac-
tion through 2012, effectively confining the
federal OCS leasing program to the central
and western Gulf of Mexico, a small portion
of the eastern Gulf, existing leases off
California's shore, and areas off of Alaska.

Concerns over the potential impacts of oil
spills have been a major factor behind imposi-
tion of the OCS moratoria. For areas that are
available for possible development, it is pro-
jected that with advanced technology, we could
recover 59 billion barrels of oil and 300 trillion
cubic feet of natural gas. This type of exploration
and production from the OCS has an impressive
environmental record. For example, since 1985,
OCS operators have produced over 6.3 billion
barrels of oil, and have spilled only 0.001 percent
of production. Naturally occurring oil seeps add
about 150 times as much oil to the oceans. Addi-
tionally, about 62 percent of OCS energy produc-
tion is natural gas, which poses little risk of pol-
lution.

For those areas that are available for
potential coastal zone and OCS exploration
and production activity, businesses must
comply with a variety of federal and state
statutes, regulations, and executive orders.
Aspects of these, under the Coastal Zone

* Management Act and the Outer Continental
Shelf Lands Act and their regulations, at-
tempt to provide for responsible develop-
ment while considering important environ-
mental resources. However, effectiveness is
sometimes lost through a lack of clearly de-
fined requirements and information needs
from federal and state entities, as well as un-

* certain deadlines during the process. These
delays and uncertainties can hinder proper
energy exploration and production projects.

The Deep Water Royalty Relief Act of
1995, granting variable royalty reductions
for new leases in deep water, contributed to
a significant increase in deep-water leasing
in the central and western Gulf over the last
five years. The opportunities created in deep
water help spur the development of new
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technologies and infrastructure for this
frontier area. However, substantial eco-
nomic risks remain to investment in deep
water and continued incentives could help
draw investment in other countries. Similar
incentives could spur development in other
technological frontiers, such as deep gas, or
make possible continued production from
both offshore and onshore fields near the
end of their economic life.

Recommendation:

* The NEPD Group recommends that
the President direct the:Secretaries of
Commerce and Interior to re-examine,
the current federal legal and policy re-

gime (statutes, regulations, and Execu-
tive Orders) to determine if changes are
needed regarding energy-related activi-
ties: and the siting of energy facilities in
the coastal zone and on the Outer Con-
tinental Shelf (OCS).

Arctic Outer, Continental Shelf
It is estimated there are significant un-

discovered resources in the two planning
areas of the Arctic OCS. Geologists esti-
mate that there are approximately 22.5 bil-
lion barrels of oil and 92 trillion cubic feet
of natural gas in the Arctic OCS. The Beau-
fort Sea Planning Area encompasses ap-
proximately 65 million acres. Active leases
within the Beaufort Sea Planning Area rep-
resent only 0.4 percent of the total acreage.
and only 5 percent of the leased acreage is
being actively pursued for development and
production. The Chukchi Sea Planning Area
encompasses approximately 63.7 million
acres, none of which is currently leased.

Lease offerings totaling 58 million
acres over the past twenty years have re-
sulted in 34 exploratory wells. Two oil dis-
coveries are now moving toward produc-
tion, but economic factors have delayed
several others. These discoveries have esti-
mated recoverable reserves of more than
260 million barrels of oil. This is another
area where periodic, well-scheduled lease
sales can help contribute to national energy
production.

The high-technology oil industry
requires an educated, technologi-
cally sophisticated work force.
AMany workers left the industry
in the mid-1980s because of job
insecurity caused by price
volatility. The lack of an
experienced work force today
may limit the amount and
increase the cost of future
exploration and production
activity.
US. DE•4p.Mrf OF ENERGY

Recommendation:

* The NEPD Group recommends that
the President direct the Secretary of the In-
terior continue OCS oil and gas leasing and
approval of exploration and development
plans on predictable schedules.

.. . ....... .. . . . . . . . . ... .. . . .. . . .

Onshore

North Slope Oil and Gas
The Alaska North Slope is a promis-

ing area for discovery of additional re-
serves to increase our domestic production
of oil and natural gas. Currently, state lands
on Alaska's North Slope provide about 17
percent of U.S. oil production. Oil and gas
development in the Arctic, however, needs
to be done in an environmentally respon-
sible manner, using new technology and re-
lying upon on the best available scientific
information. Such technology is making it
possible to explore and develop oil and gas
with significantly less impact on the envi-
ronment. Areas with potential for oil and
gas development are the National Petro-
leum Reserve-Alaska (NPR-A), the Arctic
Outer Continental Shelf, and the Arctic Na-
tional Wildlife Refuge (ANWR).
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Na\tioial Petroh.tum Reserve -Alska

The National Petroleum Reserve-
Alaska lies between the Brooks Range and
the Arctic Ocean. The U.S. Geological Sur-
vey (USGS) estimates a high potential for
oil and gas resources in the NPR-A, with a
mean estimate of 2.1 billion barrels of oil
and 8.5 trillion cubic feet of gas. A leasing
program was designed and initiated in 1999
for the northeast sector of NPR-A, resulting
in the award of 133 leases covering 900,000
acres. Eight exploratory wells have been
completed in the past two years, and addi-
tional exploratory wells are expected this
coming winter.

Recommendation:

* The NEPD Group recommends that
thePresident direct the Secretary of the
Interior to consider.additional environ-
mentally responsible oil and gas devel-
opment, based on sound science and the
best available technology, through fur-.A
ther lease sales in the National: Petro-
leum Reserve-Alaska. Such consider-
ation should include areas not currently
leased within the Northeast corner of 1
the Reserve.

Arctic National Wildlife Refuge

The Alaska National Interest Lands
Conservation Act expanded ANWR from 9
million acres to 19 million acres, and desig-
nated 8 million acres as wilderness. Con-
gress specifically left open the question of
management of a 1.5-million-acre Arctic
Coastal Plain area of ANWR because of the
likelihood that it contains significant oil and
gas resources. Section 1002 of the Act di-
rected the Department of the Interior to
conduct geological and biological studies of
the Arctic Coastal Plain, "the 1002 Area,"
and to provide to Congress the results of
those studies with recommendations on fu-
ture management of the area. Section 1003
of the Act prohibits leasing of the 1002 Area
until authorized by an act of Congress.

In 1987, after more than five years of
biological baseline studies, surface geologi-
cal studies, and two seasons of seismic ex-

ploration surveys, the Department of the In-
terior recommended to Congress that the
1002 Area be leased for oil and gas explora-
tion and production in an environmentally
sensitive manner. In 1995, both the Senate
and the House passed legislation containing
a provision to authorize leasing in the 1002
Area, but the legislation was vetoed.

In May 1998, the USGS issued revised
estimates of oil and gas resources in the
1002 Area. The 1998 USGS assessment
shows an overall increase in estimated oil
resources when compared to all previous
government estimates. The estimate reaf-
firms the 1002 Area's potential as the single
most promising prospect in the United
States. The total quantity of recoverable oil
within the entire assessment area is esti-
mated to be between 5.7 and 16 billion bar-
rels (95 percent and 5 percent probability
range) with a mean value of 10.4 billion bar-
rels. The mean estimate of 10.4 billion bar-
rels is just below the amount produced to
date from North America's largest field,
Prudhoe Bay, since production began 23
years ago. Peak production from ANWR
could to be between 1 and 1.3 million bar-
rels a day and account for more than 20 per-
cent of all U.S. oil production. ANWR pro-
duction could equal 46 years of current oil
imports from Iraq.

Technological improvements over the
past 40 years have dramatically reduced
industry's footprint on the tundra, mini-
mized waste produced, and protected the
land for resident and migratory wildlife.
These advances include the use of ice roads
and drilling pads, low-impact exploration
approaches such as winter-only exploration
activities, and extended reach and through-
tubing rotary drilling. These technologies
have significantly reduced the size of pro-
duction-related facilities on the North
Slope. Estimates indicate that no more than
2,000 acres will be disturbed if the 1002
Area of ANWR is developed. For purposes
of comparison, ANWR is about the size of
the state of South Carolina, whereas the de-
veloped area is estimated to be less than
one-fifth the size of Washington D.C.'s
Dulles International Airport.
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Recommendation:

The NEPD Group recommends that
the President direct the Secretary of the
Interior to work with Congress to au-
thorize exploration and, if resources are
discovered, development': of the 1002
Area of ANWR. Congress'shouid require:
the use of the best available technology
and should require that activities will
result in no significant adverse impact
to the surrounding envirofiment.

Other O)nshore Restrictions
There is a significant potential for oil

and gas resources on federal land in the
lower 48 states as well. According to the
most recent estimates from the USGS and
the Minerals Management Service, oil re-
sources underlying federal lands in the
lower 48 states are estimated to be 4.1 bil-
lion barrels, and natural gas reserves are es-
timated to be 167 trillion cubic feet (Figure
5-4). Much of these potential resources
have been placed off-limits or are subject to
significant restrictions. For example, about
40 percent of the natural gas resources on
federal land in the Rocky Mountain region
have been placed off-limits.

The Department of the Interior initi-
ated a study to examine the energy poten-
tial and restrictions on development on fed-
eral lands in the lower 48 states. In many
cases, limits on oil and gas development are
appropriate. However, improved technology
has helped to reduce the impact of oil and
gas development on the environment.

Exploration and Production

To meet increased natural gas demand
in the coming decades, total wells drilled
annually will need to double the 1999 level
by 2020. Very few new onshore rigs have
been built since the mid-1980s, because the
oil field supply and service sectors have
been hit especially hard by price volatility.
Major additions to the offshore rig fleet will
also be needed just to develop existing
leases. The lack of an experienced work
force may limit the speed and increase the
cost of exploration and production activity.

Figure 5-4
Restricted Natural Gas Resource Areas
in the U.S. Lower 48

Much of the nation's oil and gas resource base resides on fed-
eral lands or in federal waters. A large portion of this is not
open to exploration and development. For example, an esti-
mated 40 percent or 137 trillion cubic feet of potential natural
gas resource in the Rockies is either closed to exploration (29
tcf) or is open to development under restrictive provisions
(108 tcf).

Source: U.S.Department of Energy, Energy Information Administration.

Electricity
Electricity is an essential part of mod-

ern life. When supply fails to keep pace
with demand, costs to consumers and busi-
nesses rise and reliability falls. The Califor-
nia experience demonstrates the crippling
effect that electricity shortages and black-
outs can have on a state or region. This
summer, the possibility exists for more in-
tense electricity shortfalls in the West, with
additional problems possible in New York
City and on Long Island.

Electricity demand is projected to
grow sharply over the next twenty years.
Based on current estimates, the United
States will need about 393,000 MW of new
generating capacity by 2020 to meet the
growing demand. If the U.S. electricity de-
mand continues to grow at the high rate it
has recently, we will need even more gener-
ating capacity. To meet that future demand,
the United States will have to build be-
tween 1,300 to 1,900 new power plants;
that averages out to be more than 60 to 90
plants a year, or more than one a week.

Over the next few years, if the de-
mand for electricity continues to grow as
predicted, and if we fail to implement a
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comprehensive energy plan that recognizes
the need to increase capacity, we can ex-
pect our electricity shortage problems to
grow. The result will be higher costs and
lower reliability.

Electricity Restructuring

One of the most important energy is-
sues facing the Administration and Con-
gress is electricity restructuring. The elec-
tricity industry is going through a period of
dramatic change. To provide ample electric-
ity supplies at reasonable prices, states are
opening their retail markets to competition.
This is the most recent step in a long transi-
tion from reliance on regulation to reliance
on competitive forces.

Changes in Wholesale Electricity Market
This transition from regulation to

competition began in 1978 with enactment
of the Public Utility Regulatory Policies
Act, which promoted independent electric-
ity generation. Open-access transmission
policies adopted by the Federal Energy
Regulatory Commission (FERC) in the late
1980s further promoted competition in
wholesale power markets. Congress largely
ratified these policies with enactment of

Electricity demand is projected
to rise sharply over the next
twenty years. If we fail to build
the 1,300-1,900 new power
plants needed to increase
generation and transmission
capacity, current electricity
shortages will become more
frequent and more widespread.
US. DEP•RTMEArT OFENERCY

the Energy Policy Act of 1992, which further
promoted non-utility generation. FERC took
another large step to promote competition with
its open-access rule in 1996. which provided
greater access to the transmission grid, the high-
way for interstate commerce in electricity.

Changes in the Retail Electricity Market
Increased competition in wholesale

power markets encourages states to open
retail electricity markets. Under current law,
FERC has jurisdiction over the wholesale
power market, while states have jurisdiction
over retail markets. Beginning in 1996,
states began opening their retail markets to
competition in order to lower electricity
prices. Twenty-five states have opted to
open their retail electricity markets to com-
petition.

Most new electricity generation is be-
ing built not by regulated utilities, but by in-
dependent power producers. These compa-
nies assume the financial risk of investment
in new generation, and their success rides
on their ability to generate electricity at a
low cost.

These dramatic changes affecting the
industry led to important structural
changes. Independent power producers,
which were once infant industries, now
dwarf many utilities. Utility mergers, which
were once rare, are now commonplace. U.S.
utilities have been purchased by foreign
companies, and U.S. utilities have in turn
purchased utilities abroad. While utilities
had service areas that were limited to a
single state or region, independent power
producers are international companies that
can build power plants across the globe.
Many utilities that were once vertically inte-
grated divested themselves of generation,
either voluntarily or because of state law.

Pending Congressional Action

Since 1995, Congress has been grap-
pling with electricity competition legislation.
Initial efforts sought to require states to open
their retail markets by a date certain. Subse-
quent efforts focused on promoting competi-
tion in electricity markets and complement-
ing state retail competition plans. Under this

5-11 N4TIONAL ENERGY POLICY



approach, federal legislation focused on core
federal issues, including:
" regulation of interstate commerce;
" assuring open access to the interstate and
international transmission system,
" enhancing reliability of the grid;
" lowering barriers to entry:
• reforming outdated federal electricity
laws, such as the Public Utility Holding
Company Act and Public Utility Regulatory
Policies Act of 1978;
- reforming the role of federal electric utili-
ties in competitive markets;
" protecting consumers; and
" clarifying federal and state regulatoryju-
risdictions.

R ecomendat,ion t s

*• TheNEPD Group recommends that.
the President direct the Secretary.,fo.U

.....Energy to propose comprehensive elec-
tricity legislation that promotes compe-
tition, protects consumrers, enhances
reliability, ifproves efficiency, pro&>
•motesfreneWable energy, .repeals the.
Public Utijity Holding Company'Act,
and reforms the Public Utility'Regula-
tory Policies Act. .

A> The NEPD Group recommends the
President encourage FERCto use its ex-
istifig statutoryý. authority to promote
competition and encourage investment
in transmission facilities.

California Electricity Crisis

The California electricity crisis is not a
test of the merits of competition in electric-
ity markets. Instead, it demonstrates that a
poorly designed state retail competition
plan can have disastrous results if electric-
ity supply does not keep pace with in-
creased demand. At heart, the California
electricity crisis is a supply crisis. California
allowed demand to outstrip supply, and did
little to lower barriers to entry through re-
form of an inflexible siting process. The risk
that the California experience will repeat it-
self is low, since other states have not mod-
eled their retail competition plans on
California's plan.

The California crisis also shows that
state electricity markets do not stay neatly
confined within legal and jurisdictional
bounds. Due to regional interconnection,
disastrous mistakes made by the State of
California have dire effects on the entire
West. California's failure to reform flawed
regulatory rules affecting the market drove
up wholesale prices. Actions such as forc-
ing utilities to purchase all their power
through volatile spot markets, imposing a
single-price auction system, and barring bi-
lateral contracts all contributed to the
problems that California now faces.

Lessons Learned from Successful Deregulation

As stated previously, 25 states have
decided to open their retail electricity mar-
kets. A comparison of the different ap-
proaches taken by California and other
states demonstrates that competition will
benefit consumers if implemented effec-
tively. A better gauge of the potential for
retail competition to lower prices can be
found in Pennsylvania, where electricity
prices have fallen significantly as a result
of competition. There is also reason to be-
lieve that the plan in Texas will have simi-
lar success.

A major difference between the Cali-
fornia experience and the approaches
taken by Pennsylvania and Texas is that
the latter states ensured they had adequate
electricity supplies. Pennsylvania and
Texas took steps to ensure that procedures
for adding new power plants were effi-
cient. Unlike California, which imports 25
percent of its electricity, Pennsylvania is a
net exporter of power, and Texas imports
almost no power from other states. For
these reasons, Pennsylvania and Texas
have ample electricity supply to meet de-
mand, while California is confronting a se-
rious supply shortage.

In addition, California required its
utilities to divest themselves of much of
their generation, unlike Pennsylvania and
Texas. This action forced California utili-
ties to rely much more heavily on buying
power, at ever-increasing prices, instead of
generating power themselves.
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Another major difference is that Penn-
sylvania and Texas did not require their
utilities to purchase electricity through
volatile spot markets. This requirement,
combined with frozen retail rates imposed
by the State, forced California utilities to
purchase power at much higher costs than
could be passed along to the consumer. As
a result, the California regulatory plan re-
sulted in unreliable service, destroyed the
financial health of the State's utilities, and
drove one utility into bankruptcy.

The federal government does not site
power plants: that is a responsibility of the
states. For that reason, delays relating to
the construction of new power plants are
usually the result of state action. A number
of federal agencies, such as the Environ-
mental Protection Agency, the Department
of Commerce. and the Department of the
Interior, do issue air and other permits for
generation facilities. Some of the concerns
about permitting or review delays in other
states can be similarly addressed by expe-
diting processes. These agencies, pursuant
to President Bush's Executive Order, have
expedited permit-processing applications
for energy production in California.

Some of the concerns about permit-
ting or review delays in other states can be
similarly addressed by expediting
processes.For example, in 1999-2000, the
time for issuing air permits (including the
time for public participation) for turbines
was reduced to three to four months (com-
pared to the twelve months allowed by the
regulations) for the majority of permit ap-
plications.

Fuels for Electricity Generation
Electricity is not a primary source of

energy. It is generated by the use of primary
energy sources (Figure 5-5). Coal, nuclear
energy, natural gas and hydropower account
for about 95 percent of total electricity gen-
eration, with oil and renewable energy con-
tributing the remainder. Despite this healthy
diversity of energy sources, each type of
electricity resource is faced with constraints
to maintaining or expanding its contribution
to electricity production.

Coal
Coal is used almost exclusively to gen-

erate electricity. Coal power plants account
for over 50 percent of all U.S. electricity gen-
eration, and over 80 percent of generation in
twelve states in the Midwest, Southeast, and
West. Coal electricity generation costs are
low, and coal prices have proved remark-
ably stable. In 1999, the United States pro-
duced 1.1 billion tons of coal. Production of
coal from federal and tribal lands, which has
increased substantially in the past decade,
accounted for 38 percent of this total.

Although coal is the nation's most
abundant fossil energy source, production
and market issues can affect the adequacy
of supply. Production issues include the pro-
tection of public health, safety, property, and
the environment, and the effectiveness of
federal and state agencies implementing
various laws governing coal mining. These
issues have resulted in some coal resources
becoming uneconomical to produce. Statu-
tory, regulatory, and administrative difficul-
ties also may limit or prevent the production
of some coal resources. However, techno-
logical advances in cleaner coal technology
have allowed for significant progress toward
reducing these barriers. There are also op-
portunities to protect the environment while
lowering costs through further improve-
ments in technology.

Over the past decade, greater efficien-
cies, lower capital costs, fewer emissions
and quicker start-up times have made power
plants fueled by natural gas a more attrac-
tive choice for new coal generation. Re-
cently, however, rising natural gas prices
have renewed interest in building coal
power plants.

Uncertainty about future environmen-
tal controls is of particular concern for com-
panies that operate existing coal power
plants. Regulations under development in-
clude a variety of measures requiring reduc-
tions in emissions of nitrogen oxide, sulfur
dioxide, and mercury. In addition, rules re-
lated to discharges to streams and cooling-
water intake structures, possible regulation
of large-volume wastes as hazardous wastes,
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uncertainty over rules requiring air per-
mits for certain modifications to power
plants, and uncertainty over global and do-
mestic efforts to reduce carbon dioxide
emissions also play a role. This regulatory
uncertainty discourages power producers
from building coal power plants and is one
reason the Unites States is relying so
heavily on natural gas power generation to
meet growing electricity demand.

Much of the current uncertainty has
resulted because regulators do not weigh
the cumulative impacts of their proposals.
Compliance decisions by businesses con-
cerning each new regulation must often be
made without the benefit of clear informa-
tion regarding additional requirements that
may be imposed. More effective and eco-
nomical compliance strategies are possible
if companies know the full range of re-
quirements with which they must comply.

If rising U.S. electricity demand is to
be met, then coal must play a significant
role. Under current policies, in the next
two decades, nuclear electricity genera-
tion and hydropower are projected to de-
cline. Natural gas electricity generation is
projected to increase from about 16 to 36
percent of total generation, which would
require the tripling of natural gas used for
electricity generation. Significantly, this
projected increase in natural gas genera-

Figure 5-5
Electricity Generation by Fuel: Current Trends
(Billions of Kilowatt-Hours)

tion assumes that coal electricity genera-
tion will continue to account for about 50
percent of U.S. electricity generation. If
policies are adopted that sharply lower coal
electricity generation, then the likely result
is an even greater dependence on natural
gas generation. This creates concern about
the adequacy of natural gas supplies and
policies.

Clean Coal Technology
Technology has been and will con-

tinue to be a key to achieving our energy,
economic, and environmental goals. In re-
cent years, technological advancements
through efforts of both the public and pri-
vate sectors have led to substantial reduc-
tions in the cost of controlling sulfur diox-
ide and nitrogen oxide emissions, while the
effectiveness of control systems increased
significantly. The Department of Energy,
through its Clean Coal Technology Pro-
gram, has worked to provide effective con-
trol technologies. These nitrogen oxide and
sulfur dioxide control technologies have
moved into the utility marketplace and now
provide a means to achieve cost effective
regulatory compliance.

For example, most power plants that
can use low nitrogen oxide burners have
now installed them, and about 25 percent of
all coal power plants have either ordered or
installed selective catalytic reduction tech-
nology, which reduces nitrogen oxide emis-
sions.

Technologies like fluidized-bed com-
bustion and integrated gasification com-
bined cycle have been developed that fur-
ther reduce emissions. Fluidized-bed com-
bustion is a low-emitting nitrogen oxide
combustion technology that allows the use
of fuels, such as coal pile washer waste,
that were not formerly usable. Integrated
gasification combined cycle is a relatively
new technology that uses refinery waste as
fuel.

__ - _ _a - Future coal electricity generation will
4Wý ý Renewables

. .. Oil need to meet new challenges to reduce
emissions even further, especially mercury

1970 80 90 2000 10 2020 emissions. The Department of Energy is

Source: U.S. Department of Energy, Energy Information supporting efforts to develop more cost ef-
Administration fective control technology. Indeed, the goal
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(Cean Coal T.echnology

Clean Coal Technology
describes a category of
technologies that allow
for the use of coal to gen-
erate electricity while
meeting environmental
regulations at low cost.

. In the short term,
the goal of the program
is to meet existing and
emerging environmental
regulations, which will
dramatically reduce com-
pliance costs for con-
trolled mercury, NOx,
SO2, and fine particulate
at new and existing coal
power plants.

. In the mid-term, the
goal of the program is to
develop low-cost, super-
clean coal power plants,
with efficiencies 50 per-
cent higher than today's
average. The higher effi-
ciencies will reduce
emissions at minimal
costs.

- In the long term, the
goal of the program is to
develop low-cost, zero-
emission power plants
with efficiencies close to
double that of today's
fleet.

of these research, development, and dem-
onstration programs is to develop and dem-
onstrate coal power systems with near zero
environmental emissions, while maintain-
ing low production costs.

R~ecoin n iund ýioilns,

* The NEPD Group recognizes the
• :imp6dtanceý of looking'to technology to

heip us hmeet the goals of increasing
.electricity generation while protecting

...our.environment. Tothat end, the
NEPID Group .recommends. that the
President direct the: Department of En-"
ergyjao continue. to develop advanced
clean coal technology-by:
.. Investing $2 billion over 10 years to.

fund researchin clean'coal technolo-
gles. ' ,

0 Supporting a permanent.extension
of the existing R&D tax credit.

" Directing agencies to exploreregu-

latory approaches that will encour-
age advance mentsin environmental
technology. .

*• The NEPDI9GFoup recommends that
the President direct federal agencies to

provide greater regulatory certainty re•-
lating to coal •electricity generation
throug4 clear policies that are easily
applied totbusiness decisio•s. F.

Juclear Energy

Nuclear energy accounts for 20 per-
cent of all U.S. electricity generation, and
more than 40 percent of the electricity gen-
eration in ten states in the Northeast, the
South, and the Midwest. Despite the clo-
sure of several less efficient plants during
the 1990s, the 103 U.S. nuclear energy
plants currently operating produce more
electricity today than at any time in history.

There are a number of reasons why
nuclear energy expansion halted in the
1980s. Regulatory changes implemented af-
ter the Three Mile Island incident in 1979
lengthened the licensing period to an aver-
age of fourteen years, resulting in large
cost overruns. Increased public concern

about the safety of nuclear energy after the
accident often resulted in active opposition
to proposed plants. As a result, the last
completed nuclear energy plant in the
United States was ordered in 1973.

Since the 1980s, the performance of
nuclear energy plant operations has sub-
stantially improved. While U.S. nuclear en-
ergy plants once generated electricity only
around 70 percent of the time, the average
plant today is generating electricity close to
90 percent. This improved performance has
lowered the cost of nuclear generation,
which is now competitive with other
sources of electricity (Figure 5-6).

There is potential for even greater
generation from existing nuclear energy
plants. Experts estimate that 2,000 MW
could be added from existing nuclear power
plants by increasing operating performance
to 92 percent. In addition, about 12,000 MW
of additional nuclear electricity generation
could be derived from uprating U.S. nuclear
power plants, a process that uses new tech-
nologies and methods to increase rated
power levels without decreasing safety.
However, modifications to uprate plants
can be expensive and require extensive li-
censing review and approval by the Nuclear
Regulatory Commission (NRC). Another
way to increase nuclear generation from ex-
isting plants is through license renewal.
Many nuclear utilities are planning to ex-
tend the operating license of existing
nuclear plants by twenty years, and the li-
censes of as many as 90 percent of the cur-
rently operating nuclear plants may be re-
newed.

The nuclear energy industry is closely
regulated by the NRC, which provides rigor-
ous oversight of the operation and mainte-
nance of these plants. This oversight in-
cludes a comprehensive inspection program
that focuses on the most significant poten-
tial risks of plant operations and features
full-time resident inspectors at each plant,
as well as regional inspectors with special-
ized expertise. The NRC has made great
strides to provide greater regulatory cer-
tainty while maintaining high safety stan-
dards.
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The installation of new design fea-
tures, improvements in operating experi-
ence, nuclear safety research, and operator
training have all contributed to the strong
safety record of the nuclear energy indus-
try. Since the Three Mile Island incident in
1979, the nuclear industry's safety record
has significantly improved. This safety
record has been achieved through a de-
fense-in-depth philosophy accomplished
by way of engineering design, quality con-
struction, safe operation, and emergency
planning. This philosophy provides for di-
verse and redundant systems to prevent
accidents from occurring, as well as mul-
tiple safety barriers to mitigate the effects
of accidents in the highly unlikely event
they do occur.

Over the last several years, utilities
have begun purchasing nuclear plants from
other operators as the industry undergoes
consolidation. Several nuclear utilities
have merged, creating management teams
with extensive expertise in running and
maintaining nuclear plants. These mergers
are impeded by tax rules relating to the
transfer of decommissioning funds.

Utilities are also considering nuclear en-
ergy as an option for new generation. The NRC

Figure 5-6
Nuclear Generation is Competitively Priced
(1998 Cents per Kilowatt-Hour)

has certified three standardized nuclear power
plant designs, and Congress enacted legisla-
tion in 1992 to reform the nuclear licensing
process. Under this process, a utility can apply
for a combined construction and operating li-
cense for one of these standardized designs in
a streamlined process. This reformed licensing
process provides for site permits--a way to re-
solve siting issues early in the process. Build-
ing new generators on existing sites avoids
many complex issues associated with building
plants on new sites. Many U.S. nuclear plant
sites were designed to host four to six reac-
tors, and most operate only two or three; many
sites across the country could host additional
plants.

Advanced reactor technology promises
to improve nuclear safety One example of an
advanced reactor design is the gas-cooled,
pebble-bed reactor, which has inherent safety
features. The industry has an interest in this
and other advanced reactor designs.

The federal government must also pro-
vide for the safe disposal of nuclear waste. At
present, nuclear waste continues to be stored
at local plant sites. The Department of Energy
is over a decade behind schedule for accepting
nuclear waste from utilities, but has made
progress toward characterization of the
Yucca Mountain, Nevada site. Construc-
tion of an exploratory studies facility has
been completed, a viability assessment
was published, and recently scientists
placed their extensive research about
Yucca Mountain on the record for public
scrutiny. However, key regulatory stan-
dards to protect public health and the en-
vironment at the repository have not been
issued.

_The Administration will continue to
study the science to determine whether to
proceed with the consideration of this site

as the location for the repository. If the
Administration decides to proceed, the
Department of Energy must file a license

2 application with the NRC. No waste will
0 be sent to any location until the NRC de-

r termines it to be safe.
1981 83 85 87 89 91 93 95 97 98

Other countries have developed dif-
ferent approaches for nuclear waste dis-

Note: Fuel costs are included.

Source: Utility Data Institute via the Nuclear Energy Institute. posal. For example, the French, British
and Japanese rely on reprocessing, an in-
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* Encourage the NRC to relicense ex-
isting nuclear plants that meet or ex-
ceed safety standards.

Calvert Cliffs is the first US.
nuclear plant to receive a
renewed license from the Nuclear
Regulatory Commission. The
renewal will allow the plant to
continue producing environmen-
tally sound electricity for an
additional twenty years.
CONSTEL4TION ENERGY GROUP

dustrial approach that separates nuclear
waste into usable fuel and highly concen-
trated waste. While this approach does not
obviate the need for geologic disposal of
nuclear waste, it could significantly opti-
mize the use of a geologic repository.
There is growing interest in new technol-
ogy known as accelerator transmutation,
which could be used in combination with
reprocessing to reduce the quantity and
toxicity of nuclear waste.

Recommendations:

* The NEPD Group recommends
that the President support the expan-
sion of nuclear energy in the United
States as a major component of our
national energy policy. Following are
specific components of the recommen-
dation:
* Encourage the Nuclear Regulatory

Commission (NRQC to ensure that
safety and environmental protec-
tion are high priorities as they pre-
pare to evaluate and expedite appli-
cations for licensing new advanced-
technology nuclear reactors.

" Encourage the NRC to facilitate ef-
forts by utilities to expand nuclear
energy generation in the United
States by uprating existing nuclear
plants safely.
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P'dr ooI) er
Although hydropower generation ac-

counts for only about 7 percent of overall
U.S. electricity generation, the following
states depend heavily on this source of en-
ergy: Idaho, Washington, Oregon, Maine,
South Dakota, California, Montana, and
New York.

Hydropower generation has remained
relatively flat for years. The most signifi-
cant constraint on expansion of U.S. hydro-
power generation is physical; most of the
best locations for hydropower generation
have already been developed. Potential
does remain for some increases in hydro-
power generation, and capacity can be op-
timized by adding additional turbines and
increasing efficiency at existing facilities.

Also, the amount of hydropower gen-
eration depends upon the quantity of avail-
able water. A drought can have a devastat-
ing effect on a region that depends on hy-
dropower. In fact, this year's water avail-
ability has been a contributing factor in
California's electricity supply shortages.
The amount of hydropower generation de-
pends upon the quantity of available water.
A drought can have a devastating effect on
a region that depends on hydropower. In
fact. this year's water availability has been
a contributing factor in California's elec-
tricity supply shortages.

The Federal Energy Regulatory Com-
mission is required to incorporate manda-
tory conditions proposed by different state
and federal resource agencies into hydro-
power licenses. Decision-making authority
in the licensing process is diffused among a
host of federal and state agencies, all of
which are pursuing different statutory mis-
sions. The hydropower licensing process is
prolonged, costly, and poses regulatory un-
certainty. The challenge is to efficiently
and effectively balance national interests in
natural resource and environmental preser-
vation with energy needs.

,Recoimneiidation:
* The NEPD Groupi recognizes there

is a need to reduce the time and cost of. j
the hydropower licensing process. The
NEPD Group recommends that the
President encourage the" Federal En-
ergy Regulatory Commission (FERC).
and direct federal resource agenciesto
miiake the licensing process more clear
and efficient, while preserving environ-
mental goals. In addition, the N'EPD :
Group recognizes the importance of
optimizing the efficiency and reliability::
of existing hydropower facilities, andW
will encourage the Administration toi

.jadopt efforts.toward that, end.
- Support administrative and legisla-

tive reform of thefiydropower licenis-
nmg.process.

•-.'Direct federal.iresource agencies to
reach interagency agreement on con-.
flicting mahdatorylicense conditions
before they submit~their conditions
to FERC for inclusion in a icense.

. Encourage FERC to adopt appropri-
ate deadlines for its own actions dur-
ing the licinsing process.

Natural G&s
Currently, natural gas provides about

16 percent of U.S. electricity generation.
Seven states obtain over one-third of their
generation from natural gas (Rhode Island,
new York, Delaware, Louisiana, Texas, Cali-
fornia, and Alaska). Perhaps more impor-
tantly, natural gas-fired electricity is pro-
jected to constitute about 90 percent of
capacity additions between 1999 and 2020.
The amount of natural gas used in electric-
ity generation is projected to triple by 2020.

Ensuring the long-term availability of
adequate, reasonably priced natural gas
supplies is a challenge. Low gas prices in
1998 and 1999 caused the industry to scale
back gas exploration and production activ-
ity. Since 2000, the North American natural
gas market has remained tight due to strong
demand and diminished supplies. Last
year, natural gas prices quadrupled, which
resulted in substantially higher prices for
electricity generated with natural gas.
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While the largest barriers to expanded
natural gas electricity generation relate to
production and pipeline constraints, there
are several other barriers. Environmental
regulations affect the use of gas for elec-
tricity generation. Although natural gas
electric plants produce fewer emissions
than coal-fired power plants, they still emit
nitrogen oxides, carbon dioxide and small
amounts of toxic air emissions.

O)il

High-tech power plants, like this While oil fuels only about 3 percent of to-
combined cycle plant. are tal U.S. electricity generation, it is the dominant
signaling a new age in electric
power generation. The capability source of electricity generation in Hawaii, and
to co-produce electricity and a provides over 20 percent of the generation in
slate of fuels and chemicals Massachusetts, Connecticut, Delaware, Maine,
makes the technology economi-
cally attractive to a broad range and Florida. Over the next twenty years, market
of industrial applications, conditions are expected to reduce today's level
TAPA ELECTC ComPAy of oil electricity generation by about 80 percent.

Relewable Energy
Hydropower is, to date, the most suc-

cessful form of renewable energy. However,
some forms of renewable energy genera-
tion-wind, geothermal, and biomass-
have the potential to make more significant
contributions in coming years, and the cost
of most forms of renewable energy has de-
clined sharply in recent years. The most
important barrier to increased renewable
energy production remains economic;
nonhydropower renewable energy genera-
tion costs are greater than other traditional
energy sources. The following chapter dis-
cusses renewable and alternative energy in
greater detail.



Summary of Recomnimendations
Energy br a New Century: .ncreasiqg Domestic. Enzeijgy Supplies

* The NEPD Group recommends that the President direct the Secretaries of Energy
and the Interior to promote enhanced oiland gas recovery from existing wells through
new technology.

* The NEPD Group recommends that the President direct the Secretary of Energy
to improve.;oil and gas exploration technology through continued partnership with
public and private entities.

The NEPD Group recommends that the President direct the Secretary of the Inte-
rior to examine land status and lease stipulation impediments to federal oil and gas
leasing, and review and modify those where opportunities exist (consistent withthe
law, good environmental. practice, and.balanced use of other. resources).

Expedite the ongoing Energy Policy and Conservation Act study of impedi-
ments to federal oil and gas exploration and development.
Review public lands withdrawals.and lease stipulations, with full public .consul-:'
tation, especially with the people in the region, to consider modifications where
appropriate.

The NEPD Group recommends that the President direct: the Secretary'of the Inte-.
rior .to consider economic incentives for environmentally sound offshore oil and gas
development where warranted by specific circumstances: explore opportunitiesfor
royalty, reductions, consistent with ensuring a fair returnrto the public where warranted
for enhanced oil and gas recovery; for reduction of risk associated with production in.
frontier aras or deep gas formations; and for development of small fields.that would
otherwise be uneconomic.

The NEPD Group recommends that the President direct the Secretaries of Com-
merce and Interior to re-examine the current federal legal and policy regime (statutes,
regulations, and Executive Orders) to determine if. changes are needed regarding en-
ergy-related activities and'the siting of energy facilities: in the coastal zone and on the
Outer Continental. Shelf (OCS).

* The NEPD Group recommends that the President direct the Secretary of the Inte-
rior continue OCS oil and gas leasing and approval of exploration and development
plans on predictable schedules..

TheNEPD Group recommends..thatthe President direct the Secretary of the Inte-
rior tolconsider additional environmentally responsible oil: and gas development, based
on sound science and the best available technology, through further lease salesin the
National Petroleum Reserve-Alaska. Such consideration should include areas not cur-
rently leased within the Northeast comer of the Reserve..

The NEPD Group recommends that the President direct the Secretary of the Inte-
rior work with Congress to authorize exploration and, if resources are discovered,.)
development of the 1002 Area0of ANWR; Congress should require the use of the best
available technology and should require that activities will result in no significant ad-
verse impact to the surrounding environment...
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* The NEPD Group recommends that the President direct the Secretary of the Inte-
rior to work with Congress and the State of Alaska to put in. place the most expedi-
tious process for renewal of the Trans-Alaska Pipeline System rightsfofway. to en-
sure that Alaskan oil continues to flow uninterrupted to the West. Coast of the United
States.

* The NEPD Group recommends that the President direct the Secretary of Energy:
to propose comprehensive electricity legislation that promotes competition; protects
consumers, enhances reliability, promotes renewable energy, improves efficiency re-
peals the Public Utility Holding Company Act, and reforms the Public Utility Regula-
tory Policies Act.

* The NEPD Group recommends that the President encourage FERC to use its ex-
isting statutory authority to promote competition and encourage investment in trans-
mission facilities.

* The NEPD Group.recognizes the importance of looking to technology. to help us
meet the goals of increasing electricity generation while protecting our environment.
To that end, the NEPD Group recommends that the President direct the Department
of Energy to continue to develop advanced clean coal technology by:.

Investing $2 billion over 10 years to find: research in clean coaltechnologies.
* Supporting a permanent :extension of the existing research and development

tax credit.
. Directing federal agencies to explore regulatory approaches: that will encour-

age advancements in environmental technology.

* The NEPD Group recommends that the President direct federal agencies to pro-
vide greater regulatory certainty relating to:coal electricity generation through clear
policies that are easily applied to business decisions.

TheNEPD Grouprecommends that the President support the expansion of nuclear
energy, in the United States as a major. component.of our national energy policy. Fol-
lowing are specific components of the recommendation:

-'.Encourage the Nuclear Regulatory Commission (NRC):.to ensure that safety and:
environmental protection, are high: priorities as they prepare to evaluate and.
expedite applications: for licensing new advanced-technology nuclearreactors.

. Encourage the NRC to facilitate efforts by utilities to expand nuclear energy>:
generation inthe United States by uprating existing nuclear plants safely. e':

• Encourage the NRC to relicense existing nuclear. plants that'meet or exceed
safety standards.
Direct the Secretary of Energy and the Administrator of the Environmental Protection
Agency to assess the potential of nuclear energy to improve air quality..

* Increase resources as necessary for nuclear safety enforcement in light of the
potential increase in generation.:

• Use the best science to provide a deep geologic repository for nuclearwaste.
* Support legislation clarifying that qualified funds set aside by plant owners for

eventual decommissioning will not be taxed as part of the transaction..
Support legislation to extend the Price-Anderson Act..
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* The NEPD Group recommends that, in the context of developing advanced nuclear
fuel cycles and next generation technologies for nuclear energy, the United States should
reexamine its policies to allow for research, development and deployment of fuel con-
ditioning methods (such as pyroprocessing) that reduce waste streams and enhance
proliferation resistance. In doing so, the United States will continue to discourage the
accumulation of separated plutonium, worldwide.

* The United States should also consider technologies (in collaboration with interna-
tional partners with highly developed fuel cycles and a record of close cooperation) to
develop reprocessing and fuel treatment technologies that are cleaner, more efficient,
less waste-intensive, and more proliferation-resistant.

* The NEPD Group recognizes there is a need to reduce the time and cost of the
hydropower licensing process. The NEPD Group recommends that the President en7
couragethe Federal Energy Regulatory Commission (FERC) and direct federal resource
agencies to make the licensing process more clear and efficient, while preserving envi-
ronmental goals. In addition, the NEPD Group recognizes the importance of optimizing
the: efficiency and reliability of existing hydropower facilities and will encourage the
Administration to adopt efforts toward that end.

Support administrative and legislative reform of the hydropower licensing pro-
cess.
Direct federal resource agencies to reach interagency agreement on conflicting
mandatory license conditions before they submit their conditions to FERC. for
inclusion in a license. ...

• Encourage FERC to adopt appropriate deadlines for its own actions during the
licensing process...
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CHAPTER SIX

* Nature's Power
Increasing America's Use of Renewable
and Alternative Energy

,\ sound national energy policy
< " should encourage a clean and

diverse portfolio of domestic
energy supplies. Such diversity

...... • helps to ensure that future gen-

erations of Americans will have access to
the energy they need.

Renewable energy can help provide
for our future needs by harnessing abun-
dant, naturally occurring sources of energy,
such as the sun, the wind, geothermal heat,
and biomass. Effectively harnessing these
renewable resources requires careful plan-
ning and advanced technology. Through im-
proved technology, we can ensure that
America will lead the world in the develop-
ment of clean, natural, renewable and alter-
native energy supplies.

Renewable and alternative energy
supplies not only help diversify our energy
portfolio; they do so with few adverse envi-

Renewable hydropower has
long provided a significant
contribution to the US.
energy supply. Today,
hydropower is competitive
with other forms of conven-
tionally generated electricity.

ronmental impacts. While the current con-
tribution of renewable and alternative en-
ergy resources to America's total electricity
supply is relatively small-only 9 percent-
the renewable and alternative energy sec-
tors are among the fastest growing in the
United States. Non-hydropower only ac-
count for 2 percent of our electricity needs.
However, electricity generation from non-
hydropower renewable energy grew by
nearly 30 percent in the 1990s. Continued
growth of renewable energy will continue to
be important in delivering larger supplies of
clean, domestic power for America's grow-
ing economy.

Renewable energy resources tap natu-
rally occurring flows of energy to produce
electricity, fuel, heat, or a combination of
these energy types. One type of renewable
energy, hydropower, has long provided a
significant contribution to the U.S. energy
supply and today is competitive with other
forms of conventional electricity. However,
there is limited growth potential for hydro-
power. Non-hydropower renewable energy
is generated from four sources: biomass,
geothermal, wind, and solar (Figure 6-1).
The United States has significant potential
for renewable resource development.
These nondepletable sources of energy are
domestically abundant and often have less
impact on the environment than conven-
tional sources. They can provide a reliable
source of energy at a stable price, and they
can also generate income for farmers, land-
owners, and others who harness them.
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Figure 6-1

U.S. Resource Potential for Renewable Energy
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Almost every state has the potential for wind energy and for biomass and biofuel production. The Southwest has
Almost every state has the potential for wind energy and for biomass and biofuel production. The Southwest has
the greatest potential for solar energy, and geothermal energy resources are most abundant in the West.

Source: U.S. Department of Energy, National Renewable Energy Laboratory.

Recommendation:
* The NEPD Group recommends
that the President direct the Secretar-
les of the Interior and Energy to re-
evaluate access limitations to federal
lands in order to increase renewable
energy production, such as biomass,
wind, geothermal, and solar.

Alternative energy includes: alterna-
tive fuels that are transportation fuels other
than gasoline and diesel, even when the

type of energy, such as natural gas, is tradi-
tional; the use of traditional energy sources,
such as natural gas, in untraditional ways,
such as for distributed energy at the point of
use through microturbines or fuel cells; and
future energy sources, such as hydrogen
and fusion.

Both renewable and alternative energy
resources can be produced centrally or on a
distributed basis near their point of use.
Providing electricity, light, heat, or mechani-
cal energy at the point of use diminishes the
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need for some transmission lines and pipe-
lines, reducing associated energy delivery
losses and increasing energy efficiency. Dis-
tributed energy resources may be renew-
able resources, such as biomass cogenera-
tion in the lumber and paper industry or
rooftop solar photovoltaic systems on
homes, or they may be alternative uses of
traditional energy, such as natural gas
microturbines.

Recommendations:
* The NEPD Group supports the
increase of $39.2 million in the FY
2002 budget amendment for the
Department of Energy's Energy
Supply: account that would provide
increased support for research and
development of renewable energy
resources..,

* The NEPD Group recommends
that the. President direct the Secretary
of Energy to conduct a review of
current: funding and historic perfor-:
mance of renewable energy and
alternative energy research and.
development programs. in light-of the
recommendations of this report.
Based on this ýreview,ý the Secretary of
Energy is theh directed to. propose.'
appropriate ifunding of those research
and development programs that are
'performance-based and are modeled
as public-private partnerships.

Microturbines

Microturbines are small combustion turbines approximately the size
of a refrigerator with outputs of 25 to 500 kilowatts. Microturbines
can be used to power a home or small business. This technology has
evolved largely from automotive and truck turbochargers, auxiliary
power units for airplanes, and small jet engines.

Compared to other technologies for small-scale power generation,
microturbines offer a number of significant advantages, including a
small number of moving parts; compact size; lightweight, optimal effi-
ciency; lower emissions and electricity costs; and opportunities to use
waste fuels. For these reasons, microturbines could easily capture a
significant share of the distributed generation market.

vation of what are known as energy crops,
such as fast-growing trees and grasses.

Unlike other renewable energy
sources, biomass can be converted directly
into liquid fuels, called biofuels, to meet our
transportation needs. The two most com-
mon biofuels are ethanol and biodiesel.
Ethanol is made by fermenting any biomass
that is rich in carbohydrates, such as corn.
It is mostly used as a fuel additive to reduce
a vehicle's emissions. Biodiesel is made us-
ing vegetable oils, animal fats, algae, or even
recycled cooking greases. It can be used as
a diesel additive to reduce emissions or in
its pure form to fuel a vehicle. Beyond en-
ergy benefits, development of biomass ben-
efits rural economies that produce crops
used for biomass, particularly ethanol and
biomass electricity generation.

Biomass, like corn, that is
rich in carbohydrates can be
converted directly into
biofuels to meet our transpor-
tation needs. The biofuel
ethanol is mostly used as a
fuel additive to reduce
vehicles'smog-causing
emissions. In June 1992, the
Greater Peoria Mass Transit
District began operating
fourteen ethanol-powered
buses along regular city
routes.
US. DEP.ARTmENT OF ENERGY

Renewable Energy Technologies
Biomass

Biomass is organic matter that can be

used to provide heat, make fuel, and gener-
ate electricity. Wood, the largest source of

biomass, has been used to provide heat for

thousands of years. Many other types of
biomass are also used as an energy source,

such as plants, residue from agriculture or

forestry, and the organic component of mu-
nicipal and industrial wastes. Landfill gas is

also considered a biomass source. Biomass

resources can be replenished through culti-

Chapter 6 , Nature's Power: Increasing America s Use of Renewable and Alternative Energy 6-4



Biomass is also used to generate elec-
tricity. This is accomplished through the di-
rect combustion of wood, municipal solid
waste, and other organic materials; co-fir-
ing with coal in high efficiency boilers; or
combustion of biomass that has been
chemically converted into fuel oil. In the
lumber and paper industries, wood scraps
are sometimes directly fed into boilers to
produce steam for their manufacturing pro-
cesses or to heat their buildings. For that
reason, renewable energy offers a particu-
lar advantage to the lumber and paper in-
dustry, and many analysts project the indus-
try may soon become a net seller of elec-
tricity. Co-firing coal power plants with bio-
mass has environmental benefits, since co-
firing can significantly reduce emissions.
Biomass accounts for 76 percent of renew-
able electricity generation and 1.6 percent
of total U.S. electricity supply.

Even gas for generating electricity can
be produced from biomass. Gasification
systems use high temperatures to convert
biomass into a gas that is used to fuel a tur-
bine. The decay of biomass in landfills also
produces methane, a gas that can be cap-
tured and burned in a boiler to produce
steam for electricity generation or for in-
dustrial processes. Using methane emis-
sions increases electricity supplies, reduces
pollution from landfills and reduces green-
house gas emissions. The technologies to
collect and use landfill methane to generate
electricity are already in the market. How-

The Geysers in northern
California is the world's
largest producer of renewable
geothermal power. The dry-
steam field has successfully
produced power since the
early 1960s, when Pacific
Gas & Electric installed the
first 11-megawattplant.
Today, nearly 2, 000 mega-
watts are on line - enough
energy to supply the electric-
ity needs of San Francisco
and Oakland.
PACIFIC GAS & ELECTRiC

ever, they have not been successfully inte-
grated at present due to the perceived
higher risk of new technologies.

Recommendation:
* The NEPD Group recommends
that the President direct the Secretary
of the Treasury, to work with Con-
gress on legislation to expand the
section 29 tax credit to make it
available for new landfill methane
projects. The credit could be tiered,
depending on whether a landfill is
already required by federal law to
collect and flare its methane emis-
sions due to local air pollution
concerns.

Geothermal
Geothermal energy is the use of steam

and hot water generated by heat from the
Earth to perform work. Some geothermal
power plants use steam or hot water from a
natural underground reservoir to power a
generator. Others use hot water to provide
direct heat for residential and other build-
ings, and for other applications.

The most readily accessible resources
for geothermal power generation in the
United States are located in the West,
Alaska, and Hawaii. A wide array of high-
technology geological, geochemical, and
geophysical techniques are used to locate
geothermal resources. In large measure, the
technology for developing these resources
has been adapted from the oil industry. Im-
provements in drill bits, drilling techniques,
advanced instruments, and other techno-
logical advances have made energy produc-
tion from geothermal resources increas-
ingly efficient.

Geothermal accounts for 17 percent
of renewable electricity generation and 0.3
percent of total U.S. electricity supply.
However, the net installed capacity of U.S.
geothermal power plants has increased sig-
nificantly, from 500 MW in 1973 to 2,800
MW today.

Hot water near the surface of the
Earth can also be used directly for heat.
These direct-use applications include heat-
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ing buildings, growing plants in green-
houses, drying crops, heating water at fish
farms, and several industrial processes,
such as pasteurizing milk.

In addition, individual homeowners,
farmers, and businesses can tap into geo-
thermal energy through geothermal heat
pumps to heat and cool buildings. A geo-
thermal heat pump system consists of a
heat pump, an air delivery system, a heat
exchanger, and a system of pipes buried in
the shallow ground near the building. In the
winter, a heat pump removes heat from the
heat exchanger and pumps that heat into
the indoor air delivery system. In the sum-
mer, the process is reversed, and the heat
pump moves heat from the indoor air into
the heat exchanger. The heat removed from
the indoor air during the summer can also be
used to provide a free source of hot water.
Geothermal heat pumps can be used almost
anywhere in the United States, and can sig-
nificantly increase system efficiencies.

Wind Energy
Wind energy has been used since at

least 200 B.C. for grinding grain and pump-
ing water. By 1900, windmills were used on
farms and ranches in the United States to
pump water and, eventually, to produce
electricity. Windmills developed into mod-
em-day wind turbines.

Wind turbines are used for several ap-
plications. Wind power uses the naturally
occurring energy of the wind for practical
purposes like generating electricity, charg-
ing batteries, or pumping water. Large,
modem wind turbines operate together in
wind farms to produce electricity for utili-
ties. Small turbines are used by
homeowners, farmers, and remote villages
to help meet localized energy needs.

Wind turbines capture energy by using
propeller-like blades that are mounted on a

rotor. These blades are placed on top of
high towers, in order to take advantage of
the stronger winds at 100 feet or more
above the ground. The wind causes the pro-
pellers to turn, which then turn the attached
shaft to generate electricity. Wind can be
used as a stand-alone source of energy or in
conjunction with other renewable energy
systems. Wind and natural gas hybrid sys-
tems are a promising approach that offers
clean power to consumers.

Wind energy accounts for 6 percent of
renewable electricity generation and 0.1
percent of total electricity supply. However,
advances by research labs, universities,
utilities, and wind energy developers have
helped cut wind energy's costs by more
than 80 percent during the last twenty
years. The industry is poised for growth. In
some parts of the country, electricity from
wind power can be produced at prices that
are comparable to other conventional en-
ergy technologies. The United States has
many areas with abundant wind energy po-
tential, namely in the West, the Great Plains
and New England.

Solar
Sunlight, or solar energy, can be used

to generate electricity; heat water; and heat,
cool, and light buildings. Photovoltaic (so-
lar cell) systems use semiconductor materi-
als similar to those used in computer chips
to capture the energy in sunlight and to
convert it directly into electricity. Photovol-
talc cells have been used in everything from

In 1996, the National
Association of Home Builders
constructed advanced
townhouses featuring
standing-seam roofs and
other energy efficient
materials and systems.
The townhouse on the right
differs from the others in that
it has an integrated photovol-
taic standing-seam roof that
also produces electricity.
Tim ELSON ESOEERGY CONV•NssGN DEVrmcS
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the solar cells in calculators to the space
station Freedom.

Another technology for harnessing the
sun's energy is a concentrating solar power
system, which uses the sun's heat to gener-
ate electricity. The sunlight is collected and
focused with mirrors to create a high inten-
sity heat source that in turn can be used to
generate electricity through a steam turbine
or a heat engine.

Solar hot water systems use the sun to
heat water for domestic or industrial use.
Many large commercial buildings also use
solar collectors for heat. A solar ventilation
system can be used in cold climates to pre-
heat air as it enters a building. The heat
from a solar collector can even be used to
provide energy for cooling a building.

Some architects are using careful de-
sign and new optical materials to use sun-
light to reduce the need for traditional light-
ing and to cut down on heating and cooling
costs. For example, materials that absorb
and store the sun's heat can be built into the
sunlit floors and walls. The floors and walls

will store heat during the day and slowly re-
lease heat at night.

While solar energy technologies have
undergone technological and cost improve-
ments and are well established in high-
value markets like remote power, satellites,
communications, and navigational aids,
continued research is needed to reduce
costs and improve performance. Solar en-
ergy accounts for 1 percent of renewable
electricity generation and 0.02 percent of
total U.S. electricity supply.

Alternative Energy
Alternative Transportation Fuels

Alternative fuels are any transporta-
tion fuels made from a nontraditional
source, including ethanol, biodiesel, and
other biofuels. These can be made from
biomass resources, including liquid fuels
(e.g., ethanol, methanol, biodiesel) and gas-
eous fuels (e.g., hydrogen and methane).
Biofuels are primarily used to fuel vehicles,
but can also fuel engines or fuel cells for
electricity generation. Alternative fuels also

Recommendations:

* The NEPD Groupxrecommends that the President direct the Administrator of the,:
Environmental Protection Agency to develop a new renewable energy partnership
program to help companies more easily buy renewable energy, as well as receive
recognition for theeenvironmental benefits of their purchase, and help consumers by
promoting consumer choice programs.that increase their knowledge about the
environmental benefits of purchasing renewable energy.

* The NEPD Group recommends that the President direct the Secretaryof the
Treasury to work.with C6ngress on legislation to extend and expand tax credits for..

electricity, produced using renewable technology, such as wind and, biomass. The
President's budget request extends the. present 1.7 cents per kilowatt hour tax credit
for electricity produced from wind and: biomass: expands eligible biomass sources to
include forest-related sources, agricultural sources, and certain urban sources; and
allows a credit for electricity produced from biomass co-fired with coal.'

*,_The NEPD Group recommends that.the President direct the Secretary of the
Treasury to work with Congress on legislation to provide a new-l 5 percent tax credit
for residential solar energy property, up to amaximum credit of $2,000.

* The NEPD Group recommends that the President direct. the Secretaries of the
Interior and Eniýergy to work with Congress on legislation to use an estimated $1.2:
billion of bid bonuses from the environmentally responsible leasing of ANWR for
funding research into alternative and renewable energy resources, including wind,
solar, geothermal, and biomass.
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0Alternative Fuel Vehicles

Alternative fuel vehicles (AFVs) can run on methanol, ethanol, compressed natural
gas, liquefied natural gas, propane, hydrogen, electricity, biodiesel, and natural gas.

Today, more than 450,000 alternative vehicles are operating in the United States. Some

of the barriers to using AFVs include:

Cost-For example, a Ford Crown Victoria that runs on compressed natural gas
costs about $4,000 more than its gasoline counterpart.

Refueling Infrastructure-Refueling infrastructure is limited, which can make

refueling inconvenient and travel options difficult.

Travel Distance-Ability to travel a long distance on a single volume of fuel. Al
ternative fuels have an energy content lower than that of gasoline, which

means that AFVs cannot travel as far as traditional vehicles on a single tank
of fuel.

In the short term, natural gas and propane offer the greatest potential for market

growth, especially in niche markets where lower fuel costs make them attractive,
such as transit buses, school buses, shuttles, and other heavy-duty vehicles. Ethanol

vehicles offer tremendous potential if ethanol production can be expanded. Electric

vehicles could reach large numbers in the future if technology breakthroughs help

bring costs down and increase driving distance. Fuel cell vehicles operating on com-
pressed hydrogen offer long-term potential. Compressed natural gas offers a distribu-

tion stepping-stone to a hydrogen-refueling infrastructure.

include traditional energy sources, such as
natural gas and liquid propane that are tra-
ditionally not used as a transportation fuel.

Currently, there are approximately
450,000 alternative fuel vehicles in the
United States, and more than 1.5 million
flexible-fuel vehicles that can use gasoline
or a mixture of ethanol and gasoline. Etha-
nol is made by converting the carbohydrate
portion of biomass into sugar, which is then
converted into ethanol through a fermenta-
tion process. Ethanol is the most widely
used biofuel, and its production has in-
creased sharply since 1980, rising from 200
million gallons a year to 1.9 billion gallons.
Today, many states are considering phasing
out the use of MTBE (methyl tertiary butyl
ether), an oxygenate additive for gasoline.
If they do so, that will likely spur greater re-
liance on ethanol.

Each year, approximately 65 percent
of the oil consumed in the United States is
used for transportation. As a result, vehicle
emissions have become the leading source
of U.S. air pollution. However, recent ad-
vances in fuels and vehicle design are help-
ing increase fuel efficiency and reduce
toxic substances discharged into the air.

Changes in the composition of trans-

portation fuels, such as gasoline and diesel
fuels, are one way to improve vehicle per-
formance while reducing emissions and
lowering oil consumption. Reformulated
gasoline contains fuel additives such as
ethanol to increase oxygen content, which
reduces harmful emissions such as carbon
monoxide. Low-sulfur gasoline reduces sul-
fur oxide emissions. New diesel fuels, some
of which have lower sulfur contents or are
produced from clean-burning natural gas,
can help vehicles with diesel engines
achieve lower emissions.

In addition to advanced transportation
fuels, alternative fuels are being developed,
such as biodiesel, electricity, ethanol, hydro-
gen, methanol, natural gas, and propane.
These alternative fuels not only reduce de-
pendence on petroleum transportation fu-
els. They reduce or entirely eliminate harm-
ful emissions as well. With the exception of
natural gas and propane, these fuels also
have the potential of being generated from
renewable resources, such as ethanol from
corn. The federal government has promoted
development of alternative fuels for many
years and this program has helped to reduce
U.S. reliance on oil-based fuels.

The evolution toward more efficient,
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environmentally friendly transportation fu-
els has been mirrored by improvements in
vehicle design, components, and materials.
Alternative fuel vehicles, which can either
switch between two fuels or run on a mix-
ture of two fuels such as gasoline and etha-
nol, are now available. Recent developments
in both alternative fuel vehicles and petro-
leum-based vehicles, such as advances in
engines, drive trains, and emission-control
technologies, may double or triple the effi-
ciency of current vehicles. Some of these
new technologies include hybrid electric ve-
hicles, which combine an engine with an
electric motor, and fuel cells, which produce
electricity by converting a fuel, generally hy-
drogen and oxygen, into water.

A number of issues drive the research
and marketability of advanced alternative
fuel vehicles and petroleum-based vehicles
in the United States. The goal of reducing
U.S. dependence on imported oil, combined
with the link between vehicle emissions and
air pollution, have prompted the develop-
ment of emissions and fuel economy stan-
dards for car manufacturers. In addition,
federal, state, and local governments have
enacted regulations, laws, and incentives de-
signed to reduce the number of vehicle
miles traveled and to encourage businesses
and individuals to purchase alternative fuel
vehicles.

The success of the federal alternative
fuels program has been limited, however.
The current program focuses on mandating
certain fleet operators to purchase alterna-
tive fueled vehicles. The hope was that this
vehicle purchase mandate would lead to ex-
panded use of alternative fuels. That expec-
tation has not been realized, since most fleet
operators purchase dual-fueled vehicles that
operate on petroleum motor fuels. The
Clean Air Act required the use of oxygen-
ates, such as MTBE (methyl tertiary butyl
ether) and ethanol in fuel. These oxygenates
account for 92 percent of alternative fuel
use. Reforms to the federal alternative fuels
program could promote alternative fuels use
instead of mandating purchase of vehicles
that ultimately run on petroleum fuels.

Recommieudation:'
* The NEPD Group recommends that
the President direct the Secretary of,.
Treasury to work with Congress to
continue the ethanol excise tax
exemption.

Distributed Energy
Untapped opportunities for reducing

energy demand loads could be realized by
better integrating electricity supply systems
and customers. Improved integration can
produce a variety of benefits for tight en-
ergy markets, including reducing peak de-
mand loads, bypassing congested areas of
transmission by placing new generating ca-
pacity closer to the consumer, and thus
achieving greater overall system efficien-
cies.

Current electricity load management
efforts are typically limited to cutting off in-
terruptible or nonfirm customers, appeals
to the public to conserve, and brownouts.
Some utilities are incorporating current-
generation metering, sensor, and control
technologies to take the next step: selective
reduction of individual energy-using appli-
ances. In some areas, residents can reduce
their monthly bills by allowing the utility to
electronically turn off selected appliances,
such as water heaters, on a rotating basis. If
this option is well managed, consumers are
unaware of the temporary loss service, and
critical systems continue to run unimpeded.
Advanced integrated supply-and-demand
load management controls also allow for
widespread "demand auctions," in which
consumers can decide which energy ser-
vices to forego on which days.

Distributed energy resources describe
a variety of smaller electricity-generating
options well suited for placement in homes,
offices, and factories, or near these facili-
ties. Distributed energy systems have the
distinct advantage of being brought on line
faster than new central power plants. While
natural gas microturbines and solar roof
panels are the most familiar types of distrib-
uted energy, other distributed energy re-
sources include: combined heat and power,
stationary fuel cells, generation of
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bioenergy from landfill methane recovery,
and small wind systems. Photovoltaic solar
distributed energy is a particularly valuable
energy generation source during times of
peak use of power.

Efficiency gains from distributed en-
ergy come from three sources. First, trans-
mission and distribution line losses (about
5 percent) are reduced because the energy
is generally used near the source. Second,
the co-location with consumption makes it
more feasible to use waste heat, displacing
otherwise needed natural gas or electricity
for heating purposes. And, third, the co-lo-
cation with consumption allows for the in-
tegration of on-site energy efficiency and
generating capabilities. For example, in the
residential market, distributed energy appli-
cations can make possible the concept of
the "net zero energy home," in which the
overall level of energy produced at the
home equals or exceeds the amount of en-
ergy used in the home.

Despite these advantages, a number
of impediments and competing policy ob-
jectives discourage the wider application of
integrated electricity supply and demand
solutions, many of which reflect the relative
newness and lack of familiarity with these
technologies.

For example, the lack of standards
governing interconnection of distributed
energy to the grid impedes development.
The lack of standards prevents a uniformly
effective means of getting excess distrib-
uted energy to the grid.

In addition, current air quality regula-
tions do not take into account the additional
energy savings from many distributed en-
ergy technologies. Likewise, distributed en-
ergy systems purchased by consumers may
receive different tax rates than those pur-
chased by traditional electricity producers.

Although distributed energy can alle-
viate distribution constraints, these systems
often cannot be sited and permitted in a
timely manner. For instance, land-use zon-
ing codes may not allow generating equip-
ment in association with residential or com-
mercial land uses, and building code offi-
cials may not know enough about solar roof
systems to provide timely building permits.

As with energy efficiency equipment,
load management integrating systems, both
controls and distributed energy, have higher
first costs associated with lower future en-
ergy bills.

Another barrier to development of dis-
tributed energy is the need for net metering,
which enables consumers to install a small
electricity project at their homes and sell
the excess to the local utility, offsetting
their purchases from the utility at other
times. Net metering can lower the cost to
consumers of distributed energy projects.
Some consumers are reluctant to install dis-
tributed renewable energy resources be-
cause many regions do not have the regula-
tory framework under which consumers
can sell energy back to the grid under a net
metering system.

Future Energy Sources
As we look to the long-term future of

alternative energy technologies, there is sig-
nificant promise in these technologies to
meet an ever-growing portion of our
nation's energy needs.

Hydrogen
In the long run, alternative energy

technologies such as hydrogen show great
promise. Hydrogen is the most common ele-
ment in the universe and can be made from
water. Converting hydrogen into energy is
compatible with existing energy technolo-
gies, such as fuel cells, engines, and com-
bustion turbines. The energy for extracting
hydrogen could come from existing, tradi-
tional fuels, or it could be derived from re-
newable energy sources, such as solar.
nuclear, and fossil, to achieve the cleanest
possible energy cycle. Hydrogen can be
converted into useful energy forms effi-
ciently and without detrimental environ-
mental effects. Unlike other energy sources,
its production by-product is water.

In the future, hydrogen may be able to
be used in furnaces and as a transportation
fuel for automobiles, buses, trains, ships
and airplanes. Hydrogen could also be con-
verted directly into electricity by fuel cells.
Combustion of hydrogen with oxygen re-
sults in pure steam, which has many appli-
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cations in industrial processes and space
heating. Moreover, hydrogen is an impor-
tant industrial gas and raw material in nu-
merous industries, such as computer, metal-
lurgical, chemical, pharmaceutical, fertilizer
and food industries.

An energy infrastructure that relies on
hydrogen could enable much greater use of
distributed energy systems. These systems
are small, modular electricity generators
that can be placed right where they are
needed for heating, cooling, and powering
offices, factories, and residences. Hydrogen
fuel cells are a promising type of distributed
energy system that can provide the exacting
reliability needed for the high-tech industry.

Fuel cells can produce electricity and
heat from hydrogen, natural gas, and petro-
leum fuels, and fuel gases derived from coal
and biomass. What makes fuel cells unique
is that they can use fuels without combus-
tion, simply by chemical reactions, making
them extremely clean and efficient.

Fuel cells were developed by the Na-
tional Aeronautics and Space Administra-
tion to generate electricity, heat, and water
in space vehicles. The first-generation fuel
cells for stationary power applications en-
tered the commercial market in 1995. This
type of fuel cell is used to generate very
high-quality electricity and heat with negli-
gible emissions in commercial and indus-
trial settings. It is most likely to be used in
cases where users are willing to pay a pre-
mium for cleaner, more reliable power than
is available from the commercial grid.

The second generation of stationary
fuel cells is currently in the demonstration
phase, including a combined fuel cell-tur-
bine hybrid. These fuel cells are expected to
be more efficient and cost less when used
in similar distributed energy systems.
Smaller fuel cells for residential units are
also being developed, and some are in the
demonstration phase.

Despite technical progress, high costs
remain the main deterrent to widespread
fuel cell use. Significant cost reductions
must be achieved before fuel cells will be
competitive with internal combustion en-
gines, and the size and weight of fuel cell
systems must be reduced even more to ac-

commodate vehicle packaging require-
ments.

The primary challenge to using more
hydrogen in our energy systems is the cost
of producing, storing, and transporting it. A
serious challenge confronting a move to-
ward distributed energy is the transition
away from centralized energy systems of
supply and production. These challenges
are not expected to be resolved overnight,
but progress made in the last few years has
already far surpassed the expectations of
just a decade ago.

A significant amount of promising re-
search and development has already been
completed. The automobile industry is ag-
gressively exploring the fuel cell as the fu-
ture of the industry. Moreover, a new first-
generation class of distributed energy tech-
nologies are already hitting the market.

Fusion
Fusion-the energy source of the

sun-has the long-range potential to serve
as an abundant and clean source of energy.
The basic fuels, deuterium (a heavy form of
hydrogen) and lithium, are abundantly avail-
able to all nations for thousands of years.
There are no emissions from fusion, and the
radioactive wastes from fusion are short-
lived, only requiring burial and oversight for
about 100 years. In addition, there is no risk
of a melt-down accident because only a
small amount of fuel is present in the sys-
tem at any time. Finally, there is little risk of
nuclear proliferation because special
nuclear materials, such as uranium and plu-
tonium, are not required for fusion energy.
Fusion systems could power an energy sup-
ply chain based on hydrogen and fuel cells,
as well as provide electricity directly.

Although still in its early stages of de-
velopment, fusion research has made some
advances. In the early 1970s, fusion re-
search achieved the milestone of producing
1/10 of one watt of fusion power, for 1/100
of a second. Today the energy produced
from fusion is 10 billion times greater, and
has been demonstrated in the laboratory at
powers over 10 million watts in the range of
a second.

There is a significant
promise in renewable
technologies to meet an ever-
growing portion of our
nationzs energy needs. Wind
power has significant growth
potential. The principal
challenges to achieving this
level of renewable energy
generation are cost and
market acceptance of renew-
able power technologies.
U.S. DEPAR rhIE" oF ENERGY, NA TioNAL

RENEWABLE ENERGY LABORATORY
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Internationally, an effort is underway
in Europe, Japan, and Russia to develop
plans for constructing a large-scale fusion
science and engineering test facility. This
test facility may someday be capable of
steady operation with fusion power in the
range of hundreds of megawatts.

Both hydrogen and fusion must make
significant progress before they can be-
come viable sources of energy. However,
the technological advances experienced
over the last decade and the advances yet
to come will hopefully transform the en-
ergy sources of the distant future.

Recotnnendation:
The NEPD Group recommends

that the President direct the Secretary"
of Energy to develop next-generation
technology-including hydrogen and..

fusion.
- Develop an education campaign
that communicates the benefits of
alternative forms of energy, including.
hydrogen and fusion..
* Focus research and development
efforts on integrating current pro-
grams regarding hydrogen, fuel cells,
and distributed energy.

Current Markets for Renewable
and Alternative Energy
Advances in Technology

Non-hydropower renewable energy
accounts for about 4 percent of current
U.S. energy production, divided evenly be-
tween electricity generation and transpor-
tation fuels such as ethanol. Between 1990
and 1999, renewable energy generation
grew by 29 percent, and renewable energy
is projected to continue to grow (Figure
6-1). Renewable fuel consumption, includ-
ing ethanol for gasoline blending, is pro-
jected to grow at an average rate of 1.1 per-
cent a year through 2020. In 2020, 55 per-
cent of renewables are projected to be used
for electricity generation and the rest for
dispersed heating, industrial uses, and fuel
blending.

The success of renewables is, in part,

the result of over twenty years of research,
development, and demonstration conducted
by the public and private sectors. This work
has dramatically improved these technolo-
gies and has reduced their costs by as much
as 90 percent. For example:

- The Department of Energy (DOE),
the National Renewable Energy Laboratory
(NREL), and Alstom Energy Systems jointly
created Advanced Direct-Contact Condens-
ers, which improve the efficiency and gener-
ating capacity of electric power plants by
providing the best surface area for condens-
ing spent steam. This technological ad-
vance, tested in geothermal applications in
California, can improve the efficiency of
electricity production by 5 percent and
capacity by 17 percent.

. United Solar Systems in Michigan
pioneered the first commercial use of solar
photovoltics as a building material. The
triple-junction, thin-film technology is now
sold as flexible solar panels, solar shingles
for building roofs, and a peel-and-stick-on
variety for standing seam metal roofs.
United Solar is now building a larger manu-
facturing plant in Michigan that is five times
the size of its existing manufacturing facil-
ity. DOE collaborates with United Solar on
research and development helping over-
come hurdles in manufacturing. As a result,
United Solar is able to provide unique solar-
electric products using a unique roll-to-roll
manufacturing process.

. In partnership with DOE, NREL,
Battelle Lab, Burlington Electric and others,
Future Energy Resources Corporation of
Norcross, Georgia, was able to build, test,
and operate the world's first biomass gasifi-
cation system. The McNeil Plant, located in
Burlington, Vermont, gasifies rather than
combusts wood chips to power a gas boiler.
The technology has shown itself to be com-
mercially viable, and is being considered
worldwide by industries as a way of upgrad-
ing existing inefficient and aging boilers.

Improved renewable and alternative
energy technologies are becoming increas-
ingly attractive to a number of energy com-
panies seeking to build new business oppor-
tunities for the future (Figure 6-3). Follow-
ing are a few examples:

Figure 6-1
Increases in U.S. Energy
Production: 1990-1999
(Quadrillion Btus)

1.8 Nuclear
1.57

0.6

0.29
0

During the last decade, renewable en-
ergy sources contributed substantially
to the growth in U.S. energy produc-
tion, outpacing all fuel sources except
for nuclear energy.

Source: U.S. Department of Energy, Energy
Information Administration.
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Table 6-2

Electricity Generated by Renewable Energy Sources: 1999

Solar Wind Geothermal Biomass Hydropower

Current net
summer
capacity (MW) 350 2,600 2,870 6,170 79,130

Annual generation
(millions of kWh) 940 4,460 13,070 36,570 312,000

Expected growth PV: 19.3
in generation (%) Thermal: 21 5.3 3.3 3.0 -0.1

Cost (cents/kWh) 20 4-6 5-8 6-20 2-6

Renewable energy has become a significant source of electric power in the United States.

Note: Capacity generation, and growth data do not include off-grid electricity, thermal, or other nonelectricity energy
production, municipal solid waste, or methane from landfills.

Sources: U.S. Department of Energy, Energy Information Administration and Office of Power Technologies.

- FPL Group announced in January
2001 the construction of two major wind
farms: a 300 MW facility on the Washing-
ton-Oregon border, and a 25.5 MW facility
in Wisconsin. The company now has more
than 1,000 MW of wind generating capacity
in operation or under construction in seven
states.

- CalEnergy Company has made re-
newable and alternative energy generation
a central focus of its power portfolio. The
company operates 1,300 MW of geothermal,
natural gas, hydropower, and other power
facilities in the U.S. and abroad, with an-
other 750 MW currently under construction.

0 General Motors, Ford,
DaimlerChrysler, Texaco, BP/Amoco, and
Shell are collectively spending between
$500 million and $1 billion dollars a year on
fuel cells, hydrogen storage, and infrastruc-
ture development for passenger vehicles.
Ongoing bus demonstrations in the United
States and Europe are expected to commer-
cialize fuel cell power hydrogen buses in
the next five years.

Because alternative and renewable en-
ergy resources can be used in so many dif-
ferent ways throughout the economy to pro-
duce so many combinations of energy
types, their total use is often difficult to
measure precisely. As of 1996, California
alone had over 10 MW of installed distrib-
uted energy, a large increase in generating

capacity during a period of otherwise lim-
ited growth in generation (Figure 6-3). In
1999, several types of renewable energy
were used to produce electricity (Table 6-2).

On the transportation side, there are
approximately 450,000 alternative fuel ve-
hicles in the United States. Additionally,
there are more than 1.5 million flexible-fuel
vehicles that can use gasoline or a high
mixture of ethanol and gasoline. These in-
clude the Ford Taurus, the DaimlerChrysler
Caravan, and the General Motors S10
pickup. Ethanol is the most widely used
biofuel, and its production is currently 1.9
billion gallons a year, representing a nearly
ten-fold growth from about 200 million gal-
lons a year in 1980.
.. ..... .... .. ..... . . .? • .. . .. .. .. .

Recommendation:
The NEPD Group recommends

that the President direct the Secretary:
of the-.Treasury to work with Congress
to:develop.legislation to provide for a
temporary income tax credit available
,for thepurchase ofnew hybrid or.
fuel-cell vehicles.

Hybrid Electric Vehicles
Hybrid electric vehicles (HEVs) com-
bine the internal combustion engine
of a conventional engine with the bat-
tery and electric motor of an electric
vehicle, resulting in twice the fuel
economy of conventional vehicles.
This combination offers the extended
range and rapid refueling that con-
sumers expect from a conventional
vehicle, with a significant portion of
the energy and environmental benefits
of an electric vehicle. The practical
benefits of HEVs include improved
fuel economy and lower emissions
compared to conventional vehicles.
The car's flexibility will mean conve-
nient use for individuals as well as
businesses.

Removing Barriers to Renewable and
Alternative Energy Growth

Perhaps the greatest barrier to growth

of renewable energy is cost. Currently, the
cost of renewable energy generation fre-
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quently exceeds the costs of conventional
electricity generation. In recent years,
though, the costs of renewable energy have
declined substantially. For example, the
cost of wind energy has declined by more
than 80 percent over the past twenty years
and is increasingly competitive with con-
ventional electricity generation sources.
Wind, biomass, and geothermal are all in-
creasingly competitive with conventional
electricity generation.

The ability of these technologies to
meet specific market needs is another fac-
tor in how quickly their market share will
grow. These technologies and energy
sources provide multiple benefits to the en-
ergy producer and the consumer. For ex-
ample. many of these technologies are
modular and can be constructed rapidly,
adding an immediate source of new power
in areas that otherwise might face a short-
fall. Distributed renewable energy re-
sources can enhance the reliability and
quality of power.

Cogeneration uses of waste products
and heat can increase profits by reducing
purchased electricity costs, as well as costs
for process steam and heating or cooling.
Several sectors, including lumber and paper,
steel, and chemical manufacturing, are ex-
ploring the increased use of cogeneration.
With the technological development of biom-
ass gasification, the lumber and paper indus-
try could become a seller of electricity.

Recommendation:
* The NEPD Group recommends
that the President direct-the Admintis
trator of the Environmental Protect-:
tion Agency to issue guidance to
encourage the development of well-
designed combined heat and power
(CHP) units that are both highly
efficient and have low emissions. The
goal of this guidance would be to
shorten thetime needed to obtain
each permit, provide certainty to

• industry by ensuring consistent
implementation across. the country,
and encourage the use of these
cleaner, more efficient technologies.

Renewable technologies can help pro-
vide insurance against price volatility. In ad-
dition, many renewable technologies can
help industry achieve compliance with the
Clean Air Act and other environmental regu-
lations. In some cases, renewables can be
more readily located in urban areas whose
air quality does not meet regulatory require-
ments.

With the growth rate for non-hydro-
power renewable electricity generation
more than doubling the expected growth in
overall electricity capacity, these energy
sources will play a more significant role in
electricity markets in the next two decades.
However, the extent to which these domes-
tic resources are successfully tapped will
depend in large part on continued techno-
logical development.

For renewable and alternative energy to
play a greater role in meeting our energy de-
mands, these sources of generation must be
able to integrate into our existing distribution
system. The tools that form the necessary in-
terface between distributed energy systems
and the grid need to be less expensive, faster,
more reliable, and more compact.

Promising technologies exist that will
improve the transmission, storage, and reli-
ability of renewable energy. An example of
recent technological success that will allow
for increased access to all forms of energy,
including renewable energy, is the high-tem-
perature superconducting underground
power transmission cables that the Depart-
ment of Energy is developing in partnership
with industry. These cables will allow a 300
percent increase in capacity without exca-
vation to lay new transmission lines. This
summer, Detroit Edison is demonstrating
this commercially viable high-temperature
superconducting cable system in an applica-
tion that serves 14,000 customers.

Renewable and alternative energy
technologies, such as wind energy and com-
bined heat and power could be significantly
expanded, given today's technologies. They
could be further expanded with added in-
vestment in technology. For example, wind
energy could be developed that could be
adapted to sites with lower wind speeds
than is feasible today. Combined heat and

Figure 6-3
Growth in California's
Renewable Energy
Capacity

(Thousands of Megawatts)

'5

1980 1985 1990 1996

Source: U.S. Department of Energy,
Energy Information Administration.
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While solar energy technolo- power in buildings offers great potential for The lack of interconnection standards

gies have undergone techno- increased system efficiencies and lower
logical and cost improve-
ments, and are well estab- costs. New developments in microturbine
lished in high value markets
like remote power, satellites, and fuel cell technologies are also highly
communications, and promising. Performance improvements of
navigational aids continued
research is needed to reduce other technologies, such as photovoltaic
costs and improve perfor-
mance. systems, would facilitate much wider use.

U.S. DEPARTMEN OF ENERGY In addition to technological performance,

attention to several key market and regula-

Figure 6-4 tory constraints would accelerate the devel-

Investors Are Betting on opment and use of renewable and alterna-
Distributed Energy tive energy in the marketplace.

(Millions of Dollars)

800 Because many renewable and alterna-

tive energy technologies do not fit into tra-
600

ditional regulatory categories, they are of-

400 ten subjected to competing regulatory re-

0L -• . .Um quirements or to requirements that were
Mtianma• _. never designed to address them. For ex-

1980 94 96 98 00 ample, much of the current Clean Air Act

does not specifically address the use of
In the last few years, surging venturey
capital investments showed strong new, more efficient renewable energy tech-
support for distributed energy
technologies. nologies. Consequently, the Act does not

Note: Data for 2000 are projected provide significant incentives for the devel-
investments.
Source: Nth Power via the Economist opment of such technologies.
August 5, 2000.

or guidelines for electricity supply and loads

impedes the use of distributed energy tech-

nologies. As a result, developers of small re-

newable energy projects must negotiate in-

terconnection agreements on a site-by-site

basis with local distribution companies that

are often opposed to distributed energy

projects because of the increased competi-

tion. Although a few states have established

interconnection standards, there is no na-

tional standard to facilitate development of

distributed energy (Figure 6-4).

New combined heat and power facili-

ties may face air permitting hurdles when

they replace marginally dirty boilers. The

Clean Air Act does not recognize the pollu-

tion prevention benefits of the increased ef-

ficiency of combined heat and power units.

At the same time, these combined heat and

power investments are taxed at the

industry's tax rate, not at the rate they

would receive if they were considered part

of the utility sector for tax purposes.
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In addition, modifications to permitting and

siting requirements may be necessary to fa-

cilitate the incorporation of these technolo-

gies into buildings.

The infrastructure needed for increas-

ing the use of renewable and alternative en-

ergy varies considerably. In particular, the

alternative fuels infrastructure lags far be-

hind the existing infrastructure for conven-

tional fuels. The lack of infrastructure for al-

ternative fuels is a major obstacle to con-

sumer acceptance of alternative fuels and

the purchase of alternative fuel vehicles. It

is also one of the main reasons why most al-

ternative fuel vehicles actually operate on

petroleum fuels, such as gasoline and diesel.

In addition, a considerable enlargement of

ethanol production and distribution capac-

ity would be required to expand beyond

their current base in the Midwest in order to

increase use of ethanol-blended fuels.

The use of natural gas or electricity for

vehicles requires enhancements to these

distribution systems, such as compression

stations for natural gas. While many alterna-

tive fuels can be shipped by pipeline, they

may require separation within the pipeline

to avoid mixing different energy products.

Geographically dispersed renewable energy

plants often face significant transmission

barriers, including unfavorable grid sched-

ule policies and increased embedded costs.

Uncertainty regarding the tax treat-

ment of these technologies and energy

sources can discourage long-term invest-

ment. Though existing tax credits provide

an incentive for investing in some types of

renewable energy, the limited scope of the

credit and its frequent expiration discour-

ages investment.
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Sumnimary of Recommendations
Nature's Power: Increasinhg Auerica Vl Use o('iReijiewble antd
Alteiniative Eneg A ..

* The NEPD Group recommends that the President direct the Secretaries of the
Interior and Energy to re-evaluate access limitations to federal lands in order to
increase renewable energy production, such as biomass, wind, geothermal, and solar.

* The NEPD Group supports the increase of $39.2.million in the FY 2002 budget
amendment for the Department of Energy's Energy Supply account that would
provide increased support for research and development of renewable energy re-
sources.

* The NEPD Group recommendsthatthe President direct the Secfetaryof Energy to
conduct a review of current funding and historic'performance of renewable energy
and alternative energy research and development programs in light of the recommen-
dations of this report. Based on this review, the Secretary of Energy is then directed to
propose appropriate funding of those research and development programs that are
performance-based and are modeled as public-private partnerships.

The NEPD Group recommends that the President direct the Secretary of the
Treasury to work with Congress on legislation, to expand the section 29 tax credit to
make it available for new landfill methane projects. The credit could be tiered,.
depending on whether a landfill, is already required.by federal law to collect and flare
its methane emissions due to local air pollution concerns.

* The NEPD Group recommends that the President direct the Secretary of the
Interior to determine ways to reduce the delays in geothermal lease processing as part
of the permitting review process.

* The NEPD Group recommends that the President direct the Administrator of the
Environmental Protection Agency to develop a new renewableenergy partnership::
program to help companies, more easily buy renewable energy, as well as receive
recognition for the environmental benefits of their purchase, and help consumers by".
promoting consumer choice programs that increase their knowledge about the
environmental benefits, ofpurchasing renewable energy.

* The&NEPD Group recommends that the President direct the Secretary of the
Treasury to work with Congress on legislation to extend and expand tax.credits for
electricity produced using wind and biomass. The President's budget request extends
the present 1.7 cents per kilowatt hour tax.-credit for electricity produced from wind'.
and. biomass; expands eligible biomass sources to include forest-related sources.
agricultural sources, and certain urban sources; and allows a credit for electricity
produced from biomass co-fired with c6ald.

* The NEPD Group recommends that the President direct the Secretary of the
Treasury to work with Congress on legislation to provide a new 15 percent tax credit
for residential solar energy property, up to a maximum credit of $2,000.

* The NEPD Group recommends that the President direct the Secretaries of the
Interior and Energy to work with Congress on legislationto use an estimated. $1.2
billion of bid bonuses from the environmentally. responsible leasing of ANWR for,
funding research into alternative and renewable energy resources, including wind'..
solar, geothermal, and biomass..
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* The NEPD Group recommends that the President direct the Secretary of the
Treasury to work with Congress to continue the ethanol excise tax exemption.,

* The NEPD Group recommends that the President direct the Secretary of Energy to
develop next-generation technology-including hydrogen and fusion.
• Develop an: education campaign that communicates the benefits of alternative forms
of energy, including.hydrogen and fusion.

Focus research and development efforts on integrating current programs regarding
hydrogen;.fuel cells, and distributed energy.

Support legislation reauthorizing the Hydrogen Energy Act.

The"NEPD Group recommends, that the President direct the Secretary of the
Treasury to work with.Congress to develop legislation to provide for, a temporary
income tax credit available for the purchase of new hybrid or'fuel-cell vehicles be-"
tween 2002 and 2007..

The NEPD Group recommends that the President direct the Administrator of the
Environmental Protection:Agency to issue guidance to encourage the~development of.
well-designed combined heat and power (CHP) units that are both highly efficient and
have low emissions. The goal of this guidance wouldbe to shorten.the. timeeneeded to
obtain each permit, provide certainty to industry by ensuringconsistent implementa-
tion acrosS the. country, and encourage the use of these cleaner, more efficient. tech-
nologies:. ..
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