



































































































































































































































































































































































































































































































































































































































Projected
Environmental

Impacts’
1985 The following 15 figures present projected
total environmental impacts that would result
in the United States in 1985 for each of the
four Project Independence scenarios. It is
assumed that air- and water-poliution abate-
ment regulations will be implemented by this
date.? Environmental impacts in 1972 are
presented as a reference point.

While total domestic energy production is
projected to increase significantly from 1972
to 1985, total domestic environmental im-
pacts, assuming the application of advanced
pollution-control technology, are projected to
increase only slightly or to decline for most of
the 15 selected impacts.-

1Environmental impacts are limited to those directly attributable to energy material
extraction and processing, and do not include impacts resuiting from the construction
of energy facilities, transportation and transmission of energy, secondary development,
and end use of energy.

2gtate implementation plans and new source performance standards promulgated
under the Clean Air Act; present or anticipated effluent guidelines, new source
standards, and other related regulations promulgated under the Federal Water Pollu-
tion Control Act; and surface mine reclamation laws.
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TMajor sources of particulates in 1985 are coal- and oil-fired electrical generation,
oil refining, and oil shale processing. It is assumed that national ambient air

quality standards have been promulgated.
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2pjssolved solids include acids, bases, phosphates, and nitrates.

1The estimates appear to be extraord
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Source: Project Independence Report, Environmental Quality Analyses
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Water
Consumption
in Energy
Conversion
and Refining
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Geothermal electrical generation consumes
more than twice the water per million Btu
output as nuclear electric and coal liquefac-
tion, the second and third most water-
intensive energy conversion and refining
processes.

The least water-intensive processes are
uranium fuel processing and oil refining.

Water Consumption in

Energy Conversion and Refining
(Gallons Per Million Btu Output)

PROCESS OR PRODUCT CONSSQ";T'VE
URANIUM FUEL 14.3
OIL REFINING 6.7

PIPELINE GAS FROM COAL:
(A) WATER COOLING

(90 Percent Load Factor) 72-158
(B) PARTIAL AIR COOLING
(90 Percent Load Factor) 37-79
SYNTHETIC OIL FROM COAL 31-200

ELECTRICAL GENERATION
(80 Percent Load Factor):

(A) FOSSIL-FUELED PLANTS 146

(B) NUCLEAR 234

(C) GEOTHERMAL 527
OIL FROM SHALE 19-29




Water Consumption in Energy Conversion and Refining
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Source: U.S. Geological Circular 703, Water Demands for
Expanding Energy Development, 1974.
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Glossary

ACCELERATED SUPPLY STRATEGY
(Accelerated Development) The Federal Government takes actions to
increase the domestic supply of energy including accelerated Federal leasing
of the Outer Continental Shelf; opening the Naval Petroleum Reserves to
commercial exploration and development; and removing regulatory con-
straints (See Project Independence Report}.

BREEDER REACTOR
A nuclear reactor capable of producing more nuclear fuel than it consumes.

BRITISH TERMAL UNIT (Btu)

The amount of heat required to raise the temperature of 1 pound of water
1° Fahrenheit under stated conditions of pressure and temperature.

BUSINESS AS USUAL STRATEGY

Existing policies continue and only limited new actions are considered
{See Project Independence Report).

CAPACITY

The maximum power output or load for which a machine, apparatus,
station, or system is rated.

CAPACITY FACTOR

The ratio of the amount of electricity produced by a plant or system to
its maximum theoretical productive capacity.

COAL GASIFICATION

The conversion of coal (a solid) to a gas which is suitable for use as a

fuel. The gas produced may be either a high-Btu or a low-Btu fuel.
High-Btu gas is similar to natural gas and will range in energy content from
900 to 1,000 Btu per cubic foot. Low-Btu gas may range as low as 200
Btu per cubic foot.

COAL LIQUEFACTION

{Coal Hydrogenation) The conversion of coal into liquid hydrocarbons
and related compounds by hydrogenation.

COAL SLURRY PIPELINE
A pipeline that transports coal in pulverized form suspended in water.

CONSERVATION STRATEGY
The Federal Government takes actions necessary to reduce demand for energy,
particularly petroleum, including perhaps setting of minimum mileage stand-
ards for new automobiles, and provision of incentives and standards to increase
residential insulation and energy-use efficiency (See Project Independence
Report).

DEMONSTRATED COAL RESERVE BASE
Measured and indicated in-place quantities of bituminous coal and anthracite
located in beds 28 inches or more thick, and subbituminous coal in beds 60
or more inches thick which are located in depths up to 1,000 feet. The
demonstrated coal reserve base includes also small quantities of coal located
in beds thinner and/or deeper than coal presently mined, for which there is
evidence that mining is commercially feasible at this time. The data for
lignite include beds 60 inches or thicker that can be surface mined. These
are generally located at depths no greater than 120 feet.
In general, the amount of coal that can be recovered from a deposit ranges
from 40 to 90 percent of the reserve base.

FUSION

The combining of atomic nuclei of very light elements by collision at high
speed to form new.and heavier elements, resulting in the release of energy.

HYDROELECTRIC POWER PLANT

An electric power plant in which the turbine generators are driven by
falling water.

LIGHT-WATER REACTOR (LWR)

Nuclear reactor in which water is the primary coolant/moderator, with
slightly enriched uranium fuel. There are two commercial light-water
reactor types—the boiling water reactor (BWR) and the pressurized-water
reactor (PWR).

LOAD FACTOR

The ratio of the average load supplied during a designated period to the
peak of the maximum load occurring in the same period for an electrical
system. '

MEGAWATT
1,000 kilowatts.

OIL SHALE
Range of materials containing organic matter {(kerogen) that can be con-
verted into crude shale oil, gas, and carbonaceous residue by destructive
distillation.



PARTICULATE MATTER

Solid particles, such as ash, that are released in exhaust gases from the
combustion process at fossil-fuel plants.

PROJECT INDEPENDENCE

A large-scale study initiated by the Federal Government to evaluate the
Nation’s energy problems and to provide a framework for developing a
national energy policy. The main thrust of the report was analysis of the
actions necessary to minimize U.S. reliance on energy imports (primary
petroleum). Most actions were evaluated in terms of $7 and $11 oil
prices existing in the United States. See Business as Usual, Conservation,
and Accelerated Supply strategies.

QUADRILLION
1 million billion; 1075,

RESERVES b

Identified deposits known to be recoverable with current technology

under present economic conditions.

Categories of Reserves

1. Measured reserves. ldentified resources from which an energy
commodity can be economically extracted with existing technology,
and whose location, quality, and quantity are known from geologic
evidence supported by engineering evidence.

2. Indicated reserves. Reserves based partly on specific measurements,
samples, or production data, and partly from projections for a
reasonable distance on geological evidence.

3. Inferred reserves. Reserves based upon broad geologic knowledge for
which guantitative measurements are not available. Such reserves
are estimated to be recoverable in the future as a result of extensions,
revisions of estimates, and deeper drilling in known fields. Indicated
and inferred reserves are undifferentiated in this report.

Reserves of coal are sometimes discussed in terms of a different defini-
tion. See Demonstrated Coal Reserve Base.

RESOURCES

Includes reserves as well as materials that have been identified, but
cannot now be extracted because of economic or technological limita-
tions, as well as economic or subeconomic materials that have not as
yet been discovered.

Recoverable resources are quantities of an an energy commodity that
may be reasonably expected to exist in favorable geologic settings,
but that have not yet been identified by drilling. Exploration will
permit the reclassification of such resources to the reserves category.

GPO 886-552

SEPARATIVE WORK UNIT {SWU)
A measure of the effort expended in a uranium enrichment plant to
separate a quantity of uranium of a given assay into two components,
one having a higher percentage of uranium-235 and one having a lower
percentage. Separative work is generally expressed in kilogram units.
Therefore, a SWU is a kilogram separative work unit.

SHALE OIL
A liquid similar to conventional crude oil but obtained from oil shale
by conversion of organic matter {kerogen) in oil shale.

THERMAL POLLUTION
A rise in the temperature of water, causing detrimental effects on other
uses of the water.

TOTAL GROSS ENERGY CONSUMPTION
Total energy inputs into the economy, including coal, petroleum, natural
gas, and the electricity generated by hydroelectric, nuclear, and geo-
thermal power plants. Gross consumption includes conversion losses by
the electric power sector.

TOTAL NET ENERGY CONSUMPTION
Inputs into the final consuming sectors, i.e., household and commercial,
industrial, and transportation, and consisting of direct fuels and elec-
tricity distributed from the electric power sector. Conversion losses in

the electric sector constitute the difference between net and gross energy.

TRILLION
1 million million; 1012,

URANIUM OXIDE (U30g)
(Yellowcake) The international standard for the form in which uranium
concentrate is marketed.
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As the Nation’s principal conservation agency, the Department of the Interior has responsibility

for most of our nationally owned public lands and natural resources. This includes fostering the
wisest use of our land and water resources, protecting our fish and wildlife, preserving the environ-
mental and cultural values of our national parks and historical places, and providing for the enjoy-
ment of life through outdoor recreation. The Department assesses our energy and mineral resources
and works to assure that their development is in the best interests of all our people. The Depart-
ment also has a major responsibility for American Indian reservation communities and for people
who live in island territories under U.S. administration.






