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The President's Message

cTo the Congress of the United States:
, I am plead to transmit to the Congress the Pill Annual

Report of the Council on Environmental Quality..
%Viten future historians look back on the pursuit of environinental

quality in our era, they will recognize it as a positive turning point.
As I stated in an Earth Day speech in 1970, "the day is gone when*

concern for the land, the air, and the water was sole province of the
conservationist, the Wilderness enthusiast, the bird watcher, And the
environmental scientist."

Instead, today, milliofis of our citizens share a new vision of the
future in which natural systems can he protected, pollution can be
controlled, and our natural-heritage will be preserved. The crusade
to improve the quality of our human environment has beguna
crusade which haq already lecito great.accomplishiment over the past
five years.

Another valuable lesson was learned during the energy crisis last
winter when, in trying circumstances, it became clear that we cannot
achieve all our environmental and all our energy and economic goals
at the ,same time. Had our commitment to the environment not been
ingrained, we might have reacted to this situation by discarding our
environmental goals. Had our commitment to the environment not
been mature, we might not have recognized the need for balance, to
accommodate other social and economic goals as well. By rejecting
the extremesby accepting the need for balancewe held fast to
the accomplishments cif the past and looked with new perspective
toward the imperatives of the. future. This, in my judgment, is the
course we must continue to follow.

The need to move. toward greater self-sufficiency in energy is one
of the maior challenges of the decade ahead, We can and must meet
our needs for energy, and in ways that minimize - damage to the
environment.

The conservation of energy -provides an essential common ground
between our need for energy and our desire to protect the environ-
ment. By eliminating waste in the use of energy, and by increasing '

the efficiency of the energy we use, we can move toward bob goals
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simultaneously. Our experience this year has shown that there are
major opportunities to conserve, energy. And we are, coming to under-
stand that actions which temper our growing use of energy contribute
to pelf-sufficiency as well as actions which increase our domestic
supply.

We must also recognize tpt, even with a strong con8ervation pro-
. .

grana, we will Still have to mine mote coal, pirill for more, oil and
gas, and build more poweiklants and, refineries:Each Of these meas
ures will have an impact on the environment. Yet this can be
minimized, and the last five yeais have shown that we have the
capacity and the willingness to do so. Science and technology,' in
which America excels, provides one means of limiting environmental
damage; careful analysis and planning, with broad public participa-
tion, offers another.

...

Let us also be guided by our inc `.a.sed recognition of the interde-
pendence of all nations of our globe and the fundamental relation -.
ship between population, resources, conomic development, world
stability, and fhe environment. . .

u No longer is concern for .the environment the dream of a few.
Instead, it is reflected in countless actions by many citizens, by in-
dustry, and by government at all levels every day. The environmental
movement, has matured, and the nation and it environment have
benefitted in the proce%. Looking to the future, we can expect fur-
ther accomplishment in:enhancing our environment and, along with
it, further improvement in our quality of life.,

The White House, December 197
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Highlights

1. Land Use

This chapter provides an overview of current knowledge about a
nuniber. of land use issues: the environment, economic, and social
impacts of land development; the various stimulants which affect
development; and the'different tools available to control the pace
and character of development.

"To define and achieve good use of land may well be the most funda-
mental of all environmental objectives. In the broadest sense, the way
in which we use our land determines the way in which our society func-
tions." (p. 1)

Effects of Development

"Urbanization and suburbanization have been the predominant clime-
teritities of population shifts in the United States over the past two dee-

'-`1'des. Approximately 70 percent of all Americans live in metropolitan
areas, and over half of those in the suburbs alone." (p. 3)
"The Cost{ of Sprawl study shows that even with quarter -acre kits, the
low density sprawl, community may consume over one-half an acre per
dwelling unit, mote than twice as much land as the high density planned
community." (p. op
"In terms of total public and private investment cost to occupants,
taxpayers, and municipal governments, The Costs of Sprawl study found
that the high density planned community costs 21 percent less than the
combination mix community and 44 percent less than the low density
sprawl community." (p. 9)
"Overall, the high density planned community generates about 45 per-
cent less air pollution than the low density sprawl community housing
the same number of people. The simple clustering of houses alone can
reduce the amount of air pollution from automobiles by 20 to 30 per-
cent." (p. 12)
"The community development pa n can also have significant impacts
on energy consumption througleMfecting how much automobiles are
used. Resulm from The Costs of-tqprawl and other studies indicate that
better planning, clustering, and higher density can all significantly re-
duce reliance on auto travel . . ." (p. 17)

8
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"Today approximately 3.4 million A erican families own second homes.
Including owners of recreational Ls, a total of from- to 7, million
American families are estimated, to own recreational properties of some
kind. . . . [leisure homes] are no longer the province of the very
wealthy." (p. 21)
". . . [leisure home] development brings what amounts to instant urbani-
zation to rural communities-- communities where 'local governments
have little experience with the impacts of large,scale development and

4 few land use controls or regulatory bodies to deal with them." (p. 24)
"None of this should lead 1.13 to conclude .that growth is 'wrong or that

,land development should not occur. ,On..the contrary, the market will
demand new housing and new recreation opportunities for a popula-
tion that, even at Current low birth rates, will continue to expand (for
at least the next few decades) and become more affluent. The issue is
n*girowth or no growth. Rather, it is how and where and under what

, editions growth should occur." (p. 26)

Davaropmant Stimulants

". . . we are beginning to realize that it is possible to identify ma jor
stimulants to growth which can be controlled, and we are beginning
to learn how to predict some consequences of these stimulants before
they occur. While much work remains to be done in improving these
predictive techniques, there is increasing interest in taking a hard look
at the way . . . major decisions stimulate surrounding development of
all kinds.", (p. 27)
"Federal taxes are widely recognized as having substantial Impacts upon
development decisions and land use, primarily because they treat some
types of development more favorably than others." (p. 26)
"In summary, it is clear that the Clean Air Act and the Federal Water
Pollution Control Act have potent' significant land use impacts . . .

in some cases the impacts may nof-Mly conflict with odie social and
environmental goals but may also he perverse in terms of.the attainment
of the pollution control goals of the Act from which they derive."
(R. 36)

", . . the funding of new public facilities probably has the most direct
and immediate impact on specific land areas. The influence of highways
do land values and development decisions is understood best. . . B,ut
new sewers are becoming in many metropolitan areas the prime deter-
minants of where and how fait new development occurs." (p. 36)

"While annual or biennial extensions of interceptors might make the
sewer cost somewhat higher and the funding mechanism more compli-
cated, it would probably result in overall cost savings to the community
and would significantly reduce adverse land use impacts." (p. 39)

"The impact of a highwayparticularly on residential development
is strongly influenced by the arhount of vacant land it opens up for de-
velopment relative to what is already accessible. The first interstate high-
ways in metropolitan areas had substantial impact because they opened
up relatively large amounts of land. Later highways may have less im-
pact because they are built in areas at already have some access."
(p. 42)
". . . there are some [energy-related] decisions that may have an impact
on regional growth. This is exemplified by proposed energy-related
developments--deepwater ports for supertankers, outer continental shelf
oil and gas production, extensive strip mining of Western coal, the Alaskn,
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pipeline, and the prod tion of crude petroleum from oil shale. In addi-
tion to affecting air a water quality, water subplies, marine resources,
wildlife, and land resou ces, these .facilities.are expected to generate sub-
stantial industrial, commercial, and residential development." (p. 44)
". . . local planning officials are beginning to recognize how the stimula-
ting effects of infrastructure investments can become a tool in controlling
development. By carefully .11/taming where the investments will be made
and how they will be staged, local, .regional, and state officials can
strongly influence where, how, and when [development occurs]. " (p. 40)

Land Use Controls

"Since the publication of The Quiet Revolution, efforts to strengthen
the role of the states and their regional governments in regulating the
use of land have continued. Forty eight states have now enacted legis-
lation of are seriously studying proposals to expand the previously lirhited
role of state governrarent in the regulation of land use." (p. 49)

"Zoning, the most common system of land use control,. attempts to
predesignate the purposes for which land can be used. In doing so, it
serves to segregate uses into assigned geographic areas, keeping, for ex-
ample, heavy industries apart from residences, or even single family
housing apart front multifamily housing." (p. 51)

"Each of these approaches seeks. to resolve a very important question
in land use regulation et to what extent should controls be exercised
through traditional zoning methods of predesignating permitted uses,
and to what extent should each development proposal be given special
review? . . . the current trend is clearly toward more case-by-case review
as the only way to assure adequate sensitivity to community and envir-
onmental impacts." (p. 55)
"Despite . . . legal intricacies and . . . financial limitations, there is

reincreasing interest in a wide j lige of approaches to development rights
as a part of the community'S land.,use,controls. New approaches include
donations, transfers, and other devices in addition to purchase of these
rights." (p. 56)

"Whether the development rights transfer approach should achieve wider
application and even replace zoning and other traditional land use con-
trols may soon become a major topic of debate.7'(p. 59)

"Another potential mechanism for public control over development is
land banking. This approach involves the acquisition by the community
of extensive undeveloped land surrousding the community with sub-
sequent'resale of parcels and tracts to developers in a way that effec-
tively controls the rate and pattern of urbanization." (p. 59)

. . . citizens in many communities share a feeling that the develop-
ment process is out of control, that decisions are made which benefit
only the influential developers' interes , and that piecemeal changes are
having unpredictable cumulative eff cts on the quality of life. . . .

The reaction in many localities is a rong citizen effort to slow or stop
growth." (p. 61)

"Another land use control which has become popular in recent year is
preferential tax assessments for certain types of real property. Prefer-
ential taxation is a method of lowering the tax burden oy, land such as
farms or forests or historic districts which the community wishes to pre-
serve by, assessing at less than its full market value." (p. 64)
"Traditionally, open space has been considered a beneficial public ex-
penditure in itself ; there has always been substantial interest in preserv-
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ing open space for visual amenity, outdoor recreation, natural resource
conservation, flood prevention, and preservation of agricultural lands.
But it is also recognized as a mechanism for the containment and
guidance of growth." (p. 60)

"There is irreasing evidence that oSn space preservation is economi-
cally benefitial to allthe developer,' the resident, and the local
govarnment." (p. 69)

"Once this interrelationship is understoodthat stimulants like highways
and sewers can be used to control growth, and that controls like zoning
and preferential assessment can be used to stimulate the development
of certain areasa community can begin to formulate a strategy for
land use regulation." (p. 70)

Conclusion

"Any progress toward better land use must . . . be measured not in terms
of the sophistication of legal devices or the complexity of approval mech-
anisms developed by different levels of government. What is important
is how such controls and stimulants can be used to influence the private
sector in its decisions about how to use the land." (p. 72)

2. Perspectives on the Environment

This chapter discusses major developments in the past year in
government program's t4rotect the environment.

Energy

"The major event affecting the pursuit of environmental quality over
the past year was the energy crisis." (p. 93)
"Energy concervatiori; which had been primarily of in erect to environ-
mentalists and certain energy-intensive industries in past; emerged
this year as a matter of major national importance." (p, 00)\
". . . a rigid linkage between energy growth and econcimic 'rowth isc
no longer accepted as self-evident, and the importance of energy demand
management in future energy planning is now broadly recognized. . . .

To the extent that economic and social goals can be achieved with
lower levels of energy use, the environment will benefit." (p. 105)
"Domestic production of petroleum liquids reached a peak in 1970, and
it remains to be seen yihether increased exploration (in response to higher
prices) will lead to substantially increased supplies of new '1. Some
geologists believe that U.S. oil production levels will not sig ificantly
increase above today's level." (p. 105)
"Nuclear power continued to expand rapidly in the past year. Nine new
nuclear units began operation in 1973, increasing nuclear electrical

4 generating capacity to over 20,000 megawatts, or over 5 percent of the
Nation's total electric capacity. For the decade ahead, over 150 addi-
tional nuclear units are ,under construction or planned, representing an
additional 150,000 megawatts." (p. 109)

xiv
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"Both the economic and technical viability of solar energy moved strongly
ahead during the past year. The environmental benefits of capturing the
sun's energy have been recognized for some time; with much higher
prices of oil, the economic differential between solar heating and cooling
systems and conventional roan fuel systems was markedly reduCed."
(p. 111)

". . . coal is our most abundant fossil fuel. . . . Success of Prr,-rt Inde-
pendence depends largely on the ability to use massive quantities of coal
in place of imported oil. This may require expanding U.S. coal pro-
duction and use to 1.2 to 1.0 billion tons per year by 1905. To accom-
plish this, major problemsmany of which are environmentalwill have
to be overcome." (p. 112)

Air Quality

. "During the past year, as a result of the Arab oil boycott, the primary
concern became the interrelationship between the pursuit of clean air
and the provision of energy. In come respects, the energy crisis was
supportive of improved air quality; in other cases, the two goals were
conflicting." (p. 117)

". . efforts during the Arab boycott were highly successful in protecting
the environment in the face of considerable uncertainty about possible
energy conditions. With the enactment of the Energy Supply and En-
vironmental Coordination Act of 1974, EPA was granted broader au-
thority to temporarily suspend fuel or emission limitations, should a
similar emergency develop in the future." (p. 121)

"For the longer term, the Arab boycott made clear that the United States
must move towards the capability of self-sufficiency in energy. This capa-
bility, in turn, would require greater future use of coal with both low
and high sulfur content. The policy problem was to permit increased
use of coal without violating ambient air quality standards." (p. 121)

'The adequacy of flue gas desulfurization systems, known as stack gas
scrubbers, is one point of controversy. This technology permits high or
medium sulfur fuels to be burned, with removal of the sulfur after
combustion but before emission to the atmosphere. . . . A large fraction
of the U.S. utility industry holds that scrubber technology is not suffi-
ciently developed and is resisting a commitment to this technology." (p.
122)

"In March 1974 an amendment to permit indefinite use of intermittent
control systems was transmitted to the Congress by EPA but not sup-
ported by it. The Congr ss did not hold hearings on the proposal." (p.
123)

"Tests of prototyp ehicles indicate that 1975 cars can be expected to
have better fuel economy than 1974 models due to the use of the
catalytic converter rather than spark retard as a means for controlling
HC and CO 6emissions. The use of the catalyst will permit the engine
to be tuned for better economy rather than reduced emissions, with the
catalyst oxidizing the unburned HC and CO to harmless COO." (p. 128)

"The future of the nondegradation issue is as yet unresolved. EPA ex-
-.pects that any forthcoming regiflations may be challenged in court, and
Congressional review of the proposed amendment [to the Clean Air Act]
has not yet taken place." (p. 131)

Sa
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Solid Waite

". . market forces are activated which Rromis9 simultaneously to
reduce the problem of disposing 9f solid wastend to provide needed
resources in the form of energy as well reusable raw materials."

_
(p. 131)
"The technology for controlling hazardous waste disposal exists for most
substances. owever, since adequate treatment and disposal can be 10 to
40 times more expensive -than environmentally unacceptable methods, im-

. provement is mit likely until legislation and regulation compels it:"
(p: 139,),\ -

Water .Q011Ity

"During the past year, the difficult process of implementing (the Federal
Mater Pollution control.Ameudments of 1972] molded forward. Thenew

o law required. fundamental changes in approach by all institutions in-
volved in water pollution controlFederal, state, and local governments
and private industryand in some areas the deadlines,esta,blished by the,

, law could not be met. Nevertheless, considerable progress was achieved,
and the groundwork was established for more rapid forward progress in
the immediate future:1p, 139)
"The issuance of permits to 'point source' dischargers is the law's basic
regulatory mechanism. At the same time, it is an enormous and complex
task." (p. 143)
"More di;turbingly,, the report also showed that as a result of growth,

. the amount of BODE discharged by municipal treatment plants has re-.
mained almost constant since 1957." (p. 144)

"In_point of fact, commitment Of funds has not to date been much affected
by the impoundment because a number of new requirements in the Act,
which are discussed below, have had the effect of slowing down obliga-
tions. Shortages of some materials such as steel have' also hindered
progress." (p. 146)

"The control of non-point pollution is likely to become a rhajor prturity
for water pollution) control in the late 1970's and early 1980's, after pol-
lution from point sources has been alleviated. EPA is taking steps to pre-

/ pare for this effort." (p. 148) ,

"Implementation of the permit program resulted in changes in [ocean]
dumping practices. For example, EPA required the city of. Philadelphia
to move its sludge dump site 36 miles further out into the Atlantic as an
interim measure whit 4 it develops an alternative method of disposal.
Some 40 dumpers of industrial waste in the New York City area ceased

c dumping because of regulatory restrictions." (p. 149)

lianirdous Pollutants

s "Thousands of man-made chemicals are introduced iuto the environment
each year, many for the first time. Of this myriad, a few have potential
for causing very serious damage to man or the environment. . . . Ur-
gently needed Federal authority to deal with toxic substances has been
proposed by the President but has yet to be enacted by the Congress."
(p.,151)

June 1973, EPA announced the discovery of amosite asbestos" fibers
in the drinking water of -Duluth, Minnesota, aud nearby communi-
ties. . . . The primary health concern is -that asbestos, a carcinogen
which causes a variety, of cancers (including gastrointestinal cancer)

xvi
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when inhaled, will also cause cancer when ingested. Epidemiological and J
clinical studies of the Duluth population cannot provide a clear answer
because the average peridd from initial exposure to the first symptomt
of asbest&-induced cancer is 20-40 years. Yet when sufficient time has
lapsed to make definitive conclusions,. the fate of those who have drunk
the contaminated water over the past 18 years may have been seal."
(p. 152)

"Because of the large number of workers w o have been involved with
vinyl chloride over the last 15 years and be ute the general pOpulation
has also been exposed to some degree, the 19 reported cases [df liver
cancer] may be merely the first indication of a much larger environmental
and occupational health problem, particularly since 15 years is less than
the normal period of time-required for cancer symptoms to develop."
(p. 154) .
"On December bo, *75, EPA promulgated regulations limiting the lead
content of gasoline. . . . The regulation was based in part upon the need
for non-leadcd gas to avoid poisoning, air pollution catalysts . . . but it
will also mance the introduction of lead into the environment ffom the
combustioreel gasoline, which is the most significant and controllable
source of lead exposure." (p. 155)

"Tie workplace is the portion of man's environment in which Problems
with hazardous substances are often first apparent and in which their
health impact is often most severe." (p. 156)

Noise

"The report [respired by the Noise Control Act] estimated that 16 million
people are presently exposed to aircraft noise levels with effects ranging
from moderate to very severe. Although some noise reduction has been
accomplished, EPA concluded that '. . . it appears that existing FAA
flight and operational controls do not adequately protect the public
health and welfare from aircraft noise.' " (p. 167)

"In July 1973, ,EPA issued [a report entitled] Public Health and Wel-
fare Critesia for Noise. The report a med that exposure to high levels
of noise is potentially detrimental to vork performance and efficiency
and to human health, and that hearin loss from noise can be suffered
not only by workers in noisy occupatio s but also by the general popula-
tion as a result of environmental noise.' (p. 170)

Pollution Control at Federal Facilities

"The efforts of the Federal Government to keep its own environmental
house in order ate one important yardstick of its commitment to protect
the environment. Funding for the control of pollution frm Federal facili-
ties has increased steadilyduring recent years, from $115.7 million in 1971
to an expected outlay of $392 million in fiscal 1975." (p. 171)

Costs of Pollution Abatement,

, "Every year the Council estimates the abatement costs associated with
current, environmental programs.- . . . The Nation is expected to spend
$194.8vbillion from 1973 through 1982 for environmental improvement
as a result of Federal environmental legislation. Although this estimate
is almost one-third higher than last year's, the ratio of current and pro-
jected costs to the Gross National Product varies from 0.7 percent (1973)
to slightly over 1 percent through the remainder of the decade."
(p. 173)

532.567 0 - 74 - 2
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"Approximately one-fourth of the increase in estimated ciisis\twer last
year's estimate is explained by inflation. . . . Another one-half of the
increase results from shifting the period from' 1972-01 . . . to 197442,
[a shift by which] a relatively high-cost year (1982, which comes a the
end of the clean-up process) is added, while a relatively low-cost year
(1972, which came before many expenditures actually were made) is
dropped. The remaining one-quarter of the estimated cost increle is a
;net increase in real costs." (p. 174)

; the average cost per person in the United States was $35 to $40
1973: This will increase to approximately $80 in 1976 and then fall

off.. The 1976 costs are expected to be about 2 percent of the median
family income." (p. 177)
"During the past year, there is little evidence that environmental expendi-
tures contributtld in any significant way to the country's inflation. Less
than one-half of I percent of the inflation rate could reasonably be at-
tributed to pollution control:This inflationary impact is expected to be-
come somewhat worse in 1976 and 1977 but still be in the range of I to
2 percent." (p. 170)

Protecting Our Natural Heritage

". . . most wildlife effort is still concentrated on a few game species '1
which represent a small fraction of the Nation's 400 species and sub-
species of mammals and 800 species of birdsand is still financed by
licenses and taxes on sporting goods paid by hunters and fishermen, who
make up a small percentage of the population." (p. 19)
"Recent years have brought au increasing recognition of a broad spec-
trum of wildlife values other than the harvest of a shootable or fishable
surplus." (p. 179)
"The greatest disturbance to tvildlife is alteration of habitat by man. In
some cases, man's activities benefit certain tyPes of wildlife. For other
types, loss or degradation of habitat poses a fundamental threat to con-
tinued existence. Agriculture and forestry practices provide striking ex-
amples of varied effects of human actions." (p. 182)

"Native wildlife has been threatened by introduced species. . . . Agriciii-
ture has suffered . . many cases of human injury or illness have been
traced to exotic species, for such species often carry diseases or serve as
hosts for parasites that affect man." (p. 185)

". . the President in 1972 issued an Executive Order barring the use
of poisons, except in emergency situations, for predator control on pub-
lic lands and in Federal programs. . . . The basis of the new policy
was to control those individual predators causing damage rattier than
attempting to reduce or eliminate whole predator populations. . . . The
first full year of control without pogims ended in December f973. Data
indicate that the new approaches area at least as effectivein terms of
both predators killed and livestock protectedas control measures based ,
on poisons." (p. 187)
"The Alaskan Native Claims Supplement Act became law in December
1971. Among other things, the Act called for a 2-year study leading
to specific proposals for additions to the 'four systems,' National Parks,
Natibnal Forests, Wildlife Refuges, and the Wild and Scenic Rivers
System. This study was completed in December 1973, and the results
proposed to Congress in legislation which would affect the disposition
of almost 25 percent of the state's area." (p. 191)

". . . coastal zones in general, and estuaries and tidal marshes in par-
ticular, are increasingly threatened by human activities. Lands filling
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and development place great pressures on these areas. In the past 20
years, California alone has lost 07 percent of its coastal Pstuarin e habitats
in the process of coastal development." (p. 204)

"In 1974, the Deppment of Agriculture promulgated its .first regula-
tions governing surface use of National Forest lands by persons operating
under the 1072 mining laws. . . . The new regulations comply with the

6 requirements, of N'EPA. They are intended to, provide for pationable
protection _of- surface resources and the environment, while at the same
time encouraging the minerals industry in responslble use of National
Forest lands ibr the benefit of the national economy." (p. 206)
"ORV use continues to grow at a rap t . . more than 5 million
ORVs are in operation in the United 'rates today. . . When mis-
used, ORVs damage soil and destroy vegetation, disturb wildlife, destroy
wildlife 'habitat, bring-noise, litter, and vandalism to previously remote
areas, and seriously disrupt other types of recreation." (p. 209)

3. Environmental ConditiOns and Trends

This chapter provides information about the conaition of the en-
vironment and important trends in environmental quality. A section
con9ining basic environmental statistical data is,provided for the
first time.

Population

"Growth in world population is one of the fundamental factors shaping
the quality of life on earth." (p. 299)

"The 'population explosion' contains a built-in momentum, for as long
as growth rates are above the replacement level (2.1 children per couple),
a population whl continue to. grow. Even after the replacement level is
reached, a population will continue to increase significantly tor another
50 to 100 years." (p. 241) A

"To achieve the demographic transition that took place in the indus-
trialized nations requires the veloping countries to face a major task
to lower birth rates so as t atch the lowered death rates. The experi-
ence of the developed ations suggests that the process of economic
development is important in achieving this transition." (p. 244)
"By the year 2000, about 51 percent of the world's population (01 per-
cent in developed countries, 4? pekent in developing countries) is
expected to live in urban regions. . . Furthermore, this growth in
urban population is concentrating in large cities." (p. 246)
"If the annual population growth rate for the United States remains
at its present level, it will take aboilt 97 years' for the population to
double itself; by the year 20'00, the U.S. population would be approxi-
mately 250 million." (p. 250)

"Several nations have shoe n that birth rates can be substantially re-
duced, giving credibility to the goals that are being established." (p.
251)

1G

xix



". . . worldwide expenditures for research on fertility control are well
below $100 million perlyearonly 10 percent of what the U.S. Govern-
ment spends on cancer research alone." (p. 256)

Air Quality

"During the past year, EPA completed a major evaluation of data on
nationwide trends in air quality' and \ emissions over the period 194042.
. . . some improvements in the Nation's. urban air quality have been
achieved in recent years. Occurrences of poor air quality are still com-
monly observed, 'however, and worsening trends have beennoted 'in
some areas." (p. 257)

"During the 1960's, average ambient TSP [Total Suspended Particulates]
levels in urban areas reportedly declined on the order of 25 'percent."
(p. 262)

°

.

"In spite of increased nationwide emissions, ambient SOD levels in urban
air have reportedly declined more, than 50 percent since the mid-1960's
..." (p. 267)
". . . preliminary reports from New York City and Portland, Oregon,
suggest that ambient carbon monoxide (CO) levels in the center, city

-0 were reduced during the most severe months (winter, 1973-74) of the
recent gasoline shortage." (p. 277)

". . . Philadelphia has reported that a marked upward trend in ambient
sulfur dioxide (SOD) occurred soon after a number of fuel sulfur vari-
ances ware granted in the winter c,f 1973-74." (p. 278)

Water Quality

"In summary, the EPA study (of water quality) provides a mixed pic-
ture regarding trends . . . For Oxygen demand and bacteria, progress
is evident. With regard to nutrients, the 'disturbing trends reported in
our 1972 Annual Report appear to havobbeen confirmed. Still limited
Etta on metals and pesticides also give cause for concern. These indica-
tions of trends shoilld be interpreted withcaution, but the findings With
regard to increased nutrients are clear enough to indicate that this dif-
ficult problem requires increased attention." (p. 287)

Projecting the Generation of Pollution

"In recent years the Nation had undertaken major programs with
significant impacts upon the, environment and the economy . . . very
few analytical tools were available for rapid, systematic, and compre-
hensive assessment of the impact of such- programs . . . in the past,
several analytical\ tools had been developed which facilitate such assess-
ments." (p. 290)
"By varying the as umptions about such factors as labor force participa-
tion, economic growth, .patterns of consumer demand, the implementa-
tion of pollution control programs, SEAS can be used to test the implica-
tions of assumptions about the future state of our economy and national
environmental policies." (p. 292)

-4"MERBS is . . . a ,computerized data base permitting rapid and corn-
Prehensive analyses of, the direct environmental effects of energy supply
and use." (01'290) . ,

Minerals and Materials Resources

". . . supply and demand for minerals and materials are determined by
the dynamic interaction of physical availability, costs of production,
availability of technology, and degree of substitutability." (p: 307)

XX
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. "In 1050, the United States censurnek,2 pillion tons of new minerals ;did
and materials, equivalent to 26;000 pounds per capita of population.
By 1972 . . . about 4 billion tons (40,000 pound per capita) were
consumed." (p. 312) 4,
" . . it is a global (act of life that, co far as eel-Burro are concerned,
there is an interdependence among nations that transcends national
boundaries, economic and technical capabilities, or political ideologies."
(p. 317)

Pesticides

"Over a billion pounds of pesticidesinsecticides, herbicides, and
fungicidesare manufactured in the United States each year . . ." (p.
317)

Wildlife and Habitat

"Our ability to recognize an endangered species has always depended
as much on the status of our knowledge about that species as upon its
actual endangered status." (p. 324)
"The U.S. Fish and Wildlife Service has recognized for some time that
approximately one-tenth (nearly 200 species) of the higher animals
(mammals, birds, reptiles, amphibians, and fishes) ip the United States
arc. endangered. During the past two years, however . . . reyiew(s
have] indicated that approximately onetenth (100 species) of the clams
and one -tenth (200 species) of the snails in the United States also
appear to be threatened. Moreover, other studies have found that ap-
proximately one-tenth of our. North American plant species arc also
presently endangered." (p. 325)

Environmental indices and Interpretive Techniques

. . there is a critical neesi for aerate anti timely information about
environmental conditions and trendi?in order that important decisions
affecting environmental quality and natural resources can be made on
the most infornied basis'possible.. . . The general oldie and many deci-
sionmakers in government and industry . . . must be supplied with com-
prehensive assessments of the significance of these data on a timely basis,
thereby enabling these individuals to appreciate the feasible options and
the consequeates of alterreative decisions." (p. 331)

"The presently droNtisfactoty state of our development of environmental
indices and other interpretive techniques has . . . been due both to the
difficulties of the problem and to a cautio4Pattitude of the Federal Gov-
ernment and the scientific community." (p. 333)

t?

4. The National EnVironmental Policy Act

This chapter reviews the evolution of NEPA over its first five years,
.Including the adoption. of environmental Impact statement 'require-

ments by the states and foreign.countries.

lad

16

-



Evolution of NEPAThe First Five Years

"When the first '5 years of NEPA are examined, three broad stages of
development are evident: an initial period, during which Federal agen-
cies became aware of the Act; a transition period, in which agencies name
to nderstand and adapt to its requirements; and the present period, in
wj ich NEPA is increasingly being integrated into the fabric of agencies'

rams." (p. 372)
." a years 1971 'to 1973. placed particular strains on the AEC. The

a ncy had to analyze the large number of plants in the licensing...pipe-
lin 'as well as new applications coming before it. But by mid-1974, the
backlog had been surmounted and the changes required of the AEC
regulatory program had been put into effect. The initial uncertainty and
disruption had been overcome." (p. 378)

". . . NEPA has had a major impact on the Forest Service. The agency .

took a broad and positive view tOward implementation of the Act, went
far beyond a narrow concern with the Section 102 requirement, and in-
tegrated each step in the NEPA processfrom initial environmental
analysis through preparation of draft environmental statements, involve.
ment of the public, analysis of comments, and preparation of final state-
mentsinto the planning and decisionnmking process." (p. 381)

Administrative Developments-1973-74

"During this past year, many agencies engaged in a major effort to re-
' vise their procedures for the implementation of NEPA." (p 381)

". . . in May 1974 EPA announced that it would voluntarily prepare
impact statements on a variety of regulatory actions." (p. 388)

"By June 30, 1974, four and a half years after NEPA was enacted,
environmental impact statements had been prepared on 5,430 agency
actions." (p. 380)

Judicial Developments-197374
"In a number of significant judicial developments during the past year,
the courts elaborated on the rights of-citizen groups to be compensated

, for their expenses in bringing a NEPA lawsuit, on the relationship be-
tween NEPA and land use planning, on the extent to which an agency
can delegate the preparation of a statement, and on the standards to be
applied in assessing the adequacy of an impact statement." (p. 393)

International'aValopments

"NEPA has had unique and important effects on the international coin-
m,unity. That this domestic law &mild have such an impact testifies to
its partku4rly broad administrative scope and to its conceptual strength.
U.S. agencWs have directly contributed to the Act's international im-
portance and influence through their own NEPA processes. At the same
time a number of other countries have recognized that adoption of the
impact. statement mechanism can fill critical needs for forecasting
environmental effects." (p. 399)

State. Environthental Impact Statement Requirements

. "Since 1970, 21 states and the Commonwealth of Puerto Rico have
adopted environmental impact' statement requirements similar to those
set forth in NEPA.' (p.401)
"Integration of a state EIS process into a state's decisionmaking will take
some time. Apart from the problem of resource constraints, many states
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" have no tradition of providing detailed documentation and analysis to
assist decisionmaking. Hence, the impact statement process has created
uncertainties on the state level which do not exist at the Federal level.D
(p.402)

Some Thoughts on the Future
"Looking ahead at the next Ow .years, the dearest anu .'ost probAle
major advinc6 is likely to be in the quality of . environmental analysis
contained in impact statements." (p. 409)

"Impact statements usually analyze the initial or primary effects of a
project, but they very often ignore the secondary or induced effects. A
new highway located in a rural area may directly cause increased air
pollution as a primary effect. But the highway may also induce resi-
dential and industrial growth, which may in turn create substantial
pressures on availaPe water supplies, sewage treatment facilities, and so
forth. For many projects, the secondary or induced effects may be
more significant than the project's primary effects." (p. 410)
". . . an environmental analysis needs to.be prepared as a rough ap-
proximation during the initial planning of a project and then 'gradually
refined as the planning of the project proceeds and as alternatives are
identified, akalyzed, and perhaps discarded. In this way, the environ-
mental analysis at each stage in the planning process.is appropriate to
the decisions to be made at that stage." (p. 411)

"In the future, it seems possible that the size of impact statements will
eventually, decrease. As the relevance of different types of information
becomes apparent, the current approach of some agencies simply to
catalog an enormous .variety of facts should slowly begin to change."
(p. 412)

"NEPA is alive and well. It has passed through a transition period, dur-
`ing which agencies have become aware of the Act's widespread require-

ts, and the basic structure of the environmental impact statement
prose has been, firmly established. NEPA has emerged as an integral
and essential part of all Federal agencies' activities." (p. 413)

5. A Global Environment
r

This chapter describes the development of the United Nations
Environmental Program (UNEP) and, in the framework of its
Action Plan, the broad range of international environmental efforts
now underway around the globe. The chapter also describes recent
international activities undertaken bilaterally or multilaterally
outside of the United Nations framework.

"MIAs year, with the second meeting of the Governing Council of the
United Nations Environmental Program (UNEP), an integrated global
approach to international environmental 'affairs has begun to take
shape." (p. 427)
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The UN Environmental Program and Environmental Fund

"In the perception of developing countries, the major environmental
problems relate to the lack of economic development. . . . The devel-
oped countries, in contrast, are more concerned about the impact of
man on natural systems. . . The Action Plan reflects the interests of
both groups." (p. 432)
':[World Population Year] is part of ail effo to achieve workyvidefaware-
'MSS of population matters and to find rational, workable balance
between people and resources, so -that the quality of human life every-
where can be improved through better knowledge, informed policy, and
action." (p. 434)
"Over the last year, world attention ha; been focused on drought in the
Sahel, a strip of land stretching across Africa south of the Sahara
Desert. . . . drought-stricken area is as large as the continental
United States, with a population of around 25 million. . . Only in
the pit year have the enormity and consequences of the drought begun
to be fully realized." (p. 437)
'Whales, More than any other form of life, have come to symbolize the
probleillals of managing and protecting living resources." (p. 442)

"The major achievement of the [I11ICO] Conference was to end the
practice of large-set discharge of oily water ballast from tankers."
(p. 444)

"The environmental significance of [The Law of the Sea] Conference,
held in Caracas this summer, cannot be overemphasized." (p. 445)
"Earthwatch is one of UNEP's major functional tasks. It is designed
to provide a global environmental assessment so that decisions on the
management of the environment are sound and rational." (p. 449)

Bilateral doperatIon
"During the last year an environmental problem of great importance to
Mexico and the United States moved toward resolution as the result of
an agreement . . . on a 'Permanent and Definitive Solution to the
International Problems of the Salinity of the Colorado River.'" (p. 453)

"The United States and Canada are seeking mutually beneficial solutions
to a number of environmental problems, ranging the length of the border
from Puget Sound to the waters off Maine and New Brunswick." (p. 454)

Multilateral Cooperation

"[The OECD] has develOped an 'early warning system' to signal to other
Members actions taken in the environment that might significantly affect
international trade. However, no clear cases of trade distortions attribut-
able to differing environmental constraints or practices have been brought
before the Committee."Ip_460)

Cokicluslon

"This year's report has concentrated on the United Nations Environ-
mental Program. The rapid develgpment of this new organization is
heartening. Its growth has encouraged nations in all stages of develop-
Ment to understand the need for environmental concern. UNEP is insti-
tutionalizing environmental concern on a global scale just as NEPA has
done on a national scale in the United States." (p. 462)
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6. CEO Studies,
u

This chapter pr4vides brief descriptions of some of CEQ's analyti-
cal work over

.the 14st year.

OCS 011 and GasIn Environmental Assessment

"In his Energy Messag to Congress on April 100973, the President
requested CEQ to 'undertake a I-year study of the relative environmental
risks of oil and as development in the Atlantic aced Gulf of Alaska

might be mini d or prevented. The results of our study were pre-
sented

continental (OCS) and to suggest ways in which the risks

sented to the President on April 18, 1974." (p. 467)

"As a result of the study, CEQ developed a ranking of relative environ-
mental risks Omni least to greatest) that are associated with potential
oil and gas operations in the Atlantic and Gulf of Alaska outer contin-
ental shelves." (p. 67)

to' "CEQ recognized hat risk of damage to the humarf 9-1t1 natural en-
vironment is an 1 separable part of almost any development, includ-
ing the OCS. Whe the risk is acceptable, the Council stated that we
should proceed wit caution and with a commitment to prevent or ,..

minimize damage. he guiding principles in initiating development in
new OCS areas m t be to keep the risks at an acceptable level and to
balance risks with be efits." (p. 469)

The Half and Half Plan' for Energy Conservation

"To stimulate serio s examination of the opportunities open to out
Nation through ener conservation, CEQ hi March developed the Half
and Half Plan, cal for a serious long-term national program to
conserve energy and eet the needs of a growing economy." (p. 475)
"This target was base on growth in net per capita energy constanptibn
of 0.7 percent per year and on a continuing conservation effort which
would, through impr ed effi%cienand elimination of waste,, save en-
ergy at a rate of 0.
and half conservation would provide and effective increase in usable

year. This program half growthpercent pr r

energy of 1.4 percent per year, equal to the average rate of growth ex-
perienced from 1947 tail 72. " °(p. 475)

The MERES Energy/ Modell

"Duripg the past ye , CEQ co-sponsored the development of the
MERES model, a de led data base to facility° evaluation of the en-
vironmental impacts fr m energy systems." (p. 476)
"To understand dm en onmental impacts of [an energy] system re-
quires a detailed examination of every step in the energy supply and
end-use chain, and a characterization of each link with respect to
environmental impact and, energy efficiency." (p. 477)
"The data contained in the MERES System are being placed in a com-
puterized information retrieval system, and computer programs are being

. written which will allow rapid analysis of the environmental effects of
energy systems." (p. 470)

Offshore Nuclear Power Pled:.

"The siting of nuclear power plant offshore in the ocean is under
consideration by several utilities . . Because the offshore concept is

, .v
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promising from several points of view, and because relatively little
information and analysis were available, CEQ in the summer of 1973
initiated a major study to investigate the potential environmental effects."
(p. 400)

rs

Stormwater Runoff

"The Enviro Control study documents the finding that runoff frpm
stnrInS contributes a major portion of the water pollution load in urban
areas." (p. 481)

"Planning for water pollution abatement must include analysis of the
load contributed by runoff. . . . In many instances, such planning may
show that abatement of pollution from runoff is mere cost-effective than
higher levels of point source treatment. Most importantly, this study
shows that treatmen of municipal and industrial discharges alone will
generally not be fficient to provide clean waters in urban areas."
,(p. 462)

Municipal Wastewater Treatment Alternatives

it "[The study presents] in a single volume the basic information netessary
for a preliminary evaluation of 11 alternative municipal wastewater
treatment technologies and 12 alternative sludge handling and disposal
methods available today." (p. 403)

"For each of these alternatives, the Battelle study provides detailed in-
formation on the environmental inputs (such as energy, concrete, steel,
chemical, land, and labor), the environmental outputs (such as DOD,
suspended solids, nutrients, heavy metals, atmospheric emissions, and
sludges) and capital and operating costs." (p. 483)

CrossMedia Impact of Pollution Control

"Pollution controls imposed to protect one environmental medium
the air, the water, or the land--can 'Tilsit in pollutant impacts on other
media. . . . Sophisticated pollution control therefore requires the devel-
opment of methodologies to define and evaluate the ,cross-media effects
of different pollution control technologies." (p. 484)

Pollution Abatement Cats and the Distribution of Inconle

"This study . . . analyzed the distribution across income levels of Incre-
mental' pollution abatement coststhose costs expected to be. incurred
to meet currently legislated standards beyond what would have been
spent in the absence of Federal legislationfor air and water pollution
,control in 1972, 1976, and 1980." (p. 485)

"The analysis indicates that; in the aggregate, costs are distributed
snmewhat regressively, at least up to the level of the median income
tamily." (p. 485)

Pesticide Use

"Excess application tof pesticides] occurs because it is difficult to predict
. pest outbreaks. Farmers, uncertain about when to use control measures,

consider treatment a relatively inexpensive form of insurance." (p.-487)

"The report recommends the development of a much more ,extensive
information system . . . to offset the biased information distributed by
pesticide manufacturers." (p. 487)
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The Costs of Sprawl

"The Ccruncil . . . recently published the results of a 1-year study of
the economic, environmental, natural resource, and social effects of
alternative residential '(and commercial) development patterns on the
urban fringe." (p. 400)
"[The study results . . . show a surprising consistency: 'planning' to
come, extent, but higher densities to a much greater'extent, result in lower
economic casts, lower ohyiromnental costs, less consumption of natural
resources, and a r-tluc'W in some personal casts for a given ,number of
dwelling units." (p. 400)

Leisure Homes Study

". . . the study concludes tha N leisure, homes are over time converted into
permanent residences: and th refore honk' be viewed as a special form
of early urbanization which nera s the sane types of economic, en-
vironmental, and social irnpa as other residential developments."
(p 489) ,

". . . leisure Inime developments may create more serious environmental
problems than most residential developments because they often take
place where there are few effective land use controls and are often built
to lower standards and in less suitable environmentsfor example, on
mountainsides or in wetlandsthan normal suburban 'subdivisions."
(p. 409)

Secondary Effects of Transportation and Sewage Facilities

"The second part of the study has involved the developm nt of tools to
be used by planners and reviewers of proposed investme is in analyzing
the degre of development expected to be stimulated by new transporta-
don and sewer investmenp." (p. 490)

Fuel Economy Project

"The major generalization to be deriked from these studies is that changes
in gasoline prices affect gasoline consumption in a predictable manner in
the short run and ip a-much more significant manner in the longer term,
and therefore 'that automobile fuel consurNation should not be *ought
of as an' insensitive demand growing unvaryingly from year to year.
Over a period 'of time, rising gasoline prices induce consumers to demafid
smaller, more efficient vehicles, Manufacturers, in turn, respond rapidly
by offering a greater seleetion of smaller cars ands efficiency-improving
innovations across their lines." (p. 491)

Ecosystems Mbdels

, "Modeling'of global and regional ecosystem is a new focus of intellectual
inquiry and one which is bifffily complex. Construction of models re-
quires vast amounts of data and careful validation and testing, and as
yet their results can only he considered preliminary. But such models are
promising tools for comprehending the complex interactions of global
systems, and. it ,is important that efforts to improve and validate them
continue to go forward," (p. 494)
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Preface

The Fifth Annual Report of the Council on Environmental Quality
was prepared in accordance with the National Environmental Policy
Act of 1969, Public Law 91-190, 42 U.S.C. 4321, which requires the
Council to report at le::st once a year on the state of the environ-
ment and efforts to int?: ove it.

The report discusses events up to August 1, 1974. References to
the President therefore refer to Richard M. Nixon, who resigned
°fee on August 9, 1974. ,

The Mina welcomes comments on this report, especially sugges-
tions for activities at the state and local levels of government and in
the private sector. We would afso appreciate comments on the re-
port's presentation, including the arwndices, footnote references,
graphic material, and the like.

Alt h this report is the product of long and concerted efforts
by th Council's staff and members and reflects excellent coopera-
tion f m Federal agencies, a number of individuals both inside and
outside the Government deserve special gratitude and acknowledg-
ment for their assistance. Special appreciation is due 'to: Martin
Brpghman and John 11,, Energy Laboratory of the Massachusetts
Institute of Technology; William Cox, Robert Horn, Frederick Leut-
ner, and Robert Nelligan of the Environmental Protection Agency;
Howard Campbell, Marc Imlay, and Chandler Robbins of the Fish
and Wildlife Service; J. Clarence Davies of Resources for the Future,
Inc.; Murrey Goldberg and Walter Savian of Brookhaven National
Laboratory; John Winters of the Indiana State Board of Health; and
Susan Pondfield of the University of Pennsylvania. We-are indebted
to the Bureau of Economic Analysis, U.S. Department of Commerce,
for permission to publish excerpts from an article from the Survey of
Current Business which form Appendix 2 of Chapter 2 of this report.
In particular we are grateful to Roma K. McNickle for her able and
tireless efforts in preparing this report for publication.
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CHAPTER 1

Land Use

To define and achieve good use of land may well be the most
ti fundamental of all environmental objectives. In the broadest sense,

the way in which we use our land determines the way in which our
society functions. Land is the basic source of our food, fiber, shelter,
water, and oxygen. Sound land use is fundamental to preserving
stable ecosystems, to controlling pollution, and to creating the political,
social, and economic structure of our society.

Land reflects our history and traditions; the values we place on its
use show a great deal about what we cherish from our past. A debate
over land use is a debate that quickly turns to basic rights of citizens
and basic powers of government that must be accommodated under
our Constitution. Land is seen as a measure of the wealth, power, and
status of an individual in our society. Our present use of land reflects
how we have though bout these things. How we permit changes in
its use indicates t direction of our: thinking today and tomorrow. .

In the early 4 ars of environmental awakening in the late 1960's,
land use was s ldom treated as an issue on a par with air and water
pollution or solid waste 'management. But all that has changed. A
recent survey found that officials in American cities identify "land
use" and "growth" as the two most serious environmental problems.1
Similar concern is reflected in increasing citizen involvement in de-
ciding how land will be used, and manifested by the many local land
use and land development referenda. Finally, this concern is ex-
pressed by the increasing number of local, state, and Federal laws
and regulations which explicitly recognize the need for improved
evaluation of and control over land use.

But the issue of proper land use is as complex as it is fundamental.
An attempt to control (pollution may stimulate land use changes that
result in the creation of more pollution. Efforts to control growth and
sprawl in one place may stimulate worse sprawl in another. An under-

1
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standing of land use requires an understanding of laW, economics,
sociology, ecology, and many other disciplines.

This chapter attempts to deal with, some of the[!e complexities
compiling and analyzing current knowledge about a number
important land use issues. It is not an attenipt to provide a compre-
hensive analysis of how all the pieces fit to*ther, but neither doellit
appaach the subject from a strictly legal, or economic, out-iaI,
ecological viewpoint.

The subject of land use includes a broad range of topicsfrom
redevelopment in cities to strip mine reclamation and wilderness
preservation. We have decided to focus on those places where de-
velopment and land use changes are most intensethe urban fringe
of our cities and those rural areas being impacted by the Winn in
leisure homes and recreational developments. While this selection
may seem tq ignore other areas where land use problems exist, con -
ditions there are different more in degree than in kind,Snd the same
principles and interrelationships apply everywhere.

The chapter is organized into several sections. "Effects of De-
velopment" summarizes what is known about the environmental,
economic, social, and natural resource implications of land develop-
ment, documenting the importance of the land use issue. The next
section analyzes some of the stimulants to land development, par-
ticularly those that result from actions by the Federal Government.

There follows an analysis of some of the tools available to, control
the impacts of land use stimulants and to mitigate .unfavorable im-
pacts from land development. The conclusion discusses how all these
perspectives and considerations fit together and suggests some changes
that might improve the effectiveness of land use planning and
control.

Effects of Development

More and more people are recognizing that land usegood or
badaffects a wide spectruin of environmental, economic, social,
and political concerns. In many cases these effects can be essentially
irreversible. Until recently, very little information has been available
on how significant the various effects are. The purpose of this section
is to summarize some of the most recent information available on
this question.

Development in Metropolitan Areas

Urbanilation and suburbanization have been the predominAt
characteristics of population shifts' in the United States over the
past two decades. Approximately 70 percent of all Americans live
in metropolitan areas, and over half of those in the suburbs alone.2
While the population of central cities increased 5 percent in the 1960's,
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We are just now beginning to understand the proem of urban development.
These photos show what occurred in one area of the Philadelphia metropolitan
area over the period of a few years in the r950's. 0
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that of the suburbstcreased by 28 percent (Ice Table 1). This popu-
!Aim shift resulted in a 31 percent increase in the number of dwell-
ing units in suburban areas. As a result, 35 million acres of land is
now in urbanized areas (see Table 2), and from 1960 to 1970 over
2,000 acres a day shifted from rural to urban use. Much of this devel-
opment has taken place in an uncoordinated, scattered fashion which
leaves many parcels of vacant land within urbanized areas.° Owing
to this "leapfrogging" and the fact that the single family house has
been the most common type of dwelling unit, the population density

Table

U.S. Suburban Population and Housing, 0.960 and 1970
(In millions]

1960 1970 hiPercent
p ange'

Total metropolitan areas
.Population

Housing units
120
39

ih,

.1 139
46

17
20

Chitral cities
Population 61 64 6
Housing units 20 23 11

Suburbs
Population 59 76 28
Housing units 18 24 31

Percentages may be inconsistent with previous columns due to rounding.

.Source: U.S. Bureau of the Census, Census of Population and Housing: 1970,
General Demographic Trends for Metropolitan Areas, 1960 to 1970. Final Report
( Washington: U.S. Government Printing Office, 1971), P. 1-33 and p. 15.

Table 2

Selected Uses of U.S. Land, 1959 and 1969
(In millions of acres]

Special uses

1959 1969 Change

Urban areas 27.2 34.6 7.3
Transportation areas 1 24.7 26.0 1.3
Recreation and wildlife areas 61.6 81.4 19.9
Public installations and facilities 4 27.5 27.4 .1
Farmsteads and farm roads 10.1 8.4 1.7

Total 151.0 177.8 2L5

Includes urbanized areas as de` ined by the &neat, of the Census, and other
incorporated and unincorporated places of 1,000 or more population.

1 Rural land in highway, road, and railroad rightsofway, and airports.
Federal and state parks-and related recreation areas and Federal and state

wildlife refuges.
Federal,' land used for national defense and atomic energy purposes and state

land In institutional sites and miscellaneous other uses.

Source: U.S. Department of Agriculture, Economic Research Service, Major Uses
of Land in the United States: Summary for 1969, Agricultural Economics Report
Number 247 (Washington: U.S. Government Printing Office, 1973).
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in our newly developed areas has typically been low. These andistber
land use trends were documented in our Fourth Annual Report4.

However, the most recent pattern of urbanization has not been as
uniform as the averages might suggest. Subdivisiols, snore than ever,
are likely to (lifer substantially from one another. One miA be a
traditional single family horse e sultdivision, a second a. high isity
development with townhouses and highrise apartments. As Figure 1
indleates, multifamily- housing is becoming increasingly popular in
the suburbs, first exceeding 51) percent of all suburban housing units
constructed in theVation in 1971.

While development, patterns have been, changing, local officials
and the public live become more concerned about the economic,
envimmnernal, and social costs associated with the urbanization
process. High taxesto pay for services .to new residents, congestion,
silted streams, polluted air, and the deStruction of Unprotected open
spaceand natural features are all common characteristics of many
of our suburban areas. More and more people are becoming con-
cerned about these"costs and are beginning to take a hard look at
each new development proposal in their commanities. At the same
time, little information is available about the actual magnitude of
these costs and how they vary among alternative development types.

This year the Council on Environmental ItbIlity, in association
with the Department of Housing and Urban Development and the
Environmental Plosection Agency, published a study, The Casts of

Awn 1
Housing Starts in Metropolitan Areas Outside Central Cities

100

75

Single tamily units

59

unitsl

25

1965

dm.

1970 1975

lbluitifamtly units have two or more dwelling units per building.

Source U.S. Bureau of the Cenats: Housing Authorised by (Wilding Permits and Public Contracts,
Vannue laves.
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One important recent trend is the shift in new development from single
family homes im individual lots to clustered and multi-family units sur
rounded by public open space. These photos show Levittown, Long Island,
soon after it was built over 20 years ago, and a modern development of
suburban townhouses.
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TWIN 3

Types of Costs Analyzed

Economic Costs (capital and operating)
Residential (capital only)
Openrppace/Recreation,
Schools
Streets and Roads
Utilities (sewer, water, storm drain.

age, gas, electric, telephone)
Public Facilities and Services

(police, fire, solid waste collettion.
library, health care, churches.
general government)

Land

Environmental Effects
Air Pollution
Water Pollution, Erosion
Noise
Vegetation and Wildlife
Visual Effects
Water and Energy Consumption

Personal Effects
Use of Discretionary Time
Psychic Costs -

Travel Time
Traffic Accidents
Crime

Sprawl, which for the first time documents many of these costs and
estimates how they vary among different patterns of land develop-
ment.° The study, oriented toward new housing developments on
the fringe of urban areas, considers a wide range of economic, en-
vironmental and social effects (see Table 3) associated with al-
ternative development patterns on both the neighborhood and the
conmunity level. The results discussed below refer to two types
orgrototype communities, defined as follows :

"Low density sprawl"A community made up of detached single
family homes, 75 percent sited in a traditional grid pattern and the
rest clustered. Neighborhoods are sited in a "leapfrog" pattern with
little contiguity.

"High density planned"A community composed of 40 percent
6-story highrise apartments, 30 percent walkup apartments, 20 per-
cent townhouses, and 10 percent clustered single family homes. Al(
of the dwelling units ar clustered in contiguous neighborhoods,
much in the pattern of a high density "new community."

In addition, an intermediate pattern including both traditional
subdivisions and more clustered developments and in many sub-
urban areas, entitled "combination mix," is included in the figures
for illustrative purposes. The following sections summarize the results
of the study.

Land UseAs indicated above, urbanization consumes significant
amounts of land, much of it valuable for agriculture or wildlife. The
Costs of Sprawl study sHows that even with quarter-acre lots, the
low density sprawl community may consume over one-half an acre
per dwelling unit, more than twice as much land as the high density
planned community. In the low density community, much of the
land has been provided with such infrastructure as,roads and sewers
but has been left vacant. This category of land, "vacant, improved,
and semi-improved," is an indication of the amount of leapfrog-
ging and waste of land that occurs within a development pattern,

8
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Figure 2, shows the amount of land assumed to be used for different
purposes in the different community types.

Although four times as much land is used for residential purposes
in the low density sprawl community as in the high density planned
community, only two-thirds as much is dedicated to public open
space. (Note, however, that if backyards are included, the low density
sprawl community has twice as much as public and private land
dedicated to open space as the high density planned community.)
The amount of land bused for schools and other public buildings
is the same in all communities. However, the high denOty community
uses only about half as much land for transportation as the low
density community.

Economic CostsAny type of land development is expensive, but
there is substantial evidence that the economic costs are strongly
affected by development patterns. In tents of total public and pri-
vate investment cost to occupants, taxpayers, and municipal govern-
ments, the Costs of Sprawl study found that the high density planned
community costs 21 percent less than the combination mix corrimu-
nity and 44 percent less than the, low density sprawl community.
The largest savings are in the cost of constructing residential dwell-
ings, although important savings are also attributable to reduced

9



Figure 3

Community Cost Analysis
Capital Costs
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Source'. The Costs of Sprawl, Executivo Summary, p.3.
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Land

Key

Private

Government

costs for roads and utilities (about 55 percent lower in the high
ddfasi\ty than in the low density community) .

Figures 3 and 4 summarize the investment and operating costs
for the three communities and show once again that sprawl is the
most costly development pattern. The total investment costs do not
include the cost of the land ; that is indicated separately in Figure 3.
Figure 3 also shows the difference in investment costs which are
borne privately (initially by the developer) and publicly. Not only
does the high density planned community cost less to construct, but
a lower proportion of the development cost is likely to be borne by
government.'

The difference in operating and maintenance (O&M) costs (see
Figure 4) is less noticeable than the difference in investment costs
because O&M costs are related more closely to the population served
than to .the patternOpf development. However, the higher density
communities are agam somewhat less costly in terms of the total op-
erating and maintenance costs and in the costs paid by government.°

Many of the conclusions reached in this community level analysis
are applicable to an entire metropolitan area. Planning and increased
density can reduce costs. This is borne out by results of a well-known
analysis of the economic implications of the new town of Columbia,

' Maryland, summarized in Figure 5. The analysis was concerned
with alternative development patterns in Howard County, which

10
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Community Cost Analysis
Annual Op ating and Maintenance Costs
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transportation
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lies southwest of Baltimore. Three development patterns were arta-
lyzed: (I) random growth along the sprawl patterns which had al-
ready begun; (2) concentrated development'in a new planned-city;
and (3) a new plarined city in association with continued random
.growth. Continued sprawl was significantly more expensive, than
either of the alternatives:

A 1968 study of the San Francisco region focused on the other
side of the .urbanization process, namely the cost of preserving open
space.° Using a housing location and land use model; the study
investigated. the implications in terms of settlement patterns and
economic costs of preserving large tracts as open space, with all
anticiliated development occurring in unpreserved areas.

The results of the study indicated that such large-scale land
preservation might well Take sense economically as well as envi-
ronmentally. The purchase price of open space actually exceeded by
savings in public facility costs that derived from more compact
development .°

These and other studies indicate that there may well be substan-
tial cost savings involved in exerting more community control over
the type of development and the pattern of urbanization.° The pos-
sibility of such savings has stimulated cities such as San Diego,
California, and Boulder, Colorado, to seriously analyze their long-

532-567 711 4
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The Costs of Sprawl study shows that leapfrog subdivision patterns such as
that shown 'here are significantly more costly to communities than carefully
plaflned extensions into undeveloped areas immediately adjacent to already
urbanized areas.

term growth options and the associated economic implications."
We can expect to see this trend continue.

Environmental CostsUrbanization also generates substantial en-
vironmental costs. One of the Nation's most difficult problems, for
instance, is the control of air pollution in our urban areas. The Costs
of Sprawl analyzed air pollution from two major sources: automo-
biles and residential heating. Here again, the amount of air pollu-
tion is strongly affected by the development pattern. Higher density
development requires less energy for heating, and high density and
well-planned communities require considerably less automobile use.
Overall, the high density planned community generates about 45
percent less air pollution than the low density sprawl community
housing the same number of people (Figure 6) . The simple clustering
of houses alone can reduce the amount of air pollution from automo-
biles by 20 to 30 percent."

On the metropolitan area scale, several recent studies have also
indicated that air pollution can be affected by broader patterns of
urbanization. There is, for instance, a strong relationship between
automobile useand therefore pollution emissionsand-land use
and urban form.12 Urban form can also affect the way in which
pollutants disperse, thus affecting air quality even beyond any impact
on the quantity of pollutants emitted.13

12



Figure 5 di,

Howard County, Maryland: Land and Public Service
Costs for Alternative Development Patterns'
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With respect to the problem of water pollution, several studies
have documented adverse impacts on water polity from land devel-
opment, quite aside from the generation of wastewater by new resi-
dential or industrial development. Urbanization, for example, results
in substantially increased amounts of stormwater runoff, which leads ,

to high pollution loads and erosion of exposed soil.
A recent study undertaken for the Council on Environmental

Quality" indicates that stormwater runoff is a major source of
water pollution in urban areas. Comparing stormwater runoff with
wastes processed by municipal sewage treatment plants, runoff be-
comes the major source of pollution in most cities as soon as second-
ary treatment (85 percent BOD removal) of municipal wastes is
achieved. It will also be the major source of settleable solids, patho-
gens, and bacteria and a major contributor of such toxic pollutants

as lead and mercury. /
Figure 7 shows water pollutants generated by different community

development patterns. The type of housing has no effect on the
amount of sanitary sewage generated, since this is a function of popu-
lation." More pavement and less vegetation result in increased storm-'
water runoff, and soil erosion will occur.

Air and water pollution are not the only environmental problems
associated with urbanization. Noise caused primarily by air and

13
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Community Cost Analysis
Annual Air Pollution Emissions
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highw4ay transportation is difficult to abate, although its impacts
can be reduced by providing for Ompatible land uses.'G Proper plan-
ning is also the key to conserving open space and preserving unique
natural areas as well-as creating, visually attractive development.

Higher densities provide the planner with greater opportunity to
mitigate many of the environmental costs associated with develop-
ment, However, increased density also concentrates noise-generating
activities and puts added demands on the design o create aestheti-
cally pleasing environments. It is also tru at higher densities,
alt ough generating less air and water lution per dwelling unit,
concentrate these emissions in a smaller area. This results in a some-
what, higher amount of pollution generata given developed
area.

Similar environmental effects are related to the urbanization pat-
tern for the broader metropolitan area. A general compactness of de-
velopment results in lower pollution levels. One recent study com-
pared U.S urban areas which tended to have a high orientation
towards the central city (typically with high core city densities
and a radial transportation network) with other more dispersed
U.S. urban areas." The former have more intensive use of land
overall, lower percentages of land devoted to residential and com-
mercial development, more open space, and better opportunities

14
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Figure 7

Community Cost Analysis
Annual Water Pollution Generation
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to abate air and water pollution. The study goes on to conclude,
"All trends point in the same direction: increasing size, increasing
dispersion, and increasing automobile usage are producing the very
urban forms and land use patterns that will increase rather than
decrease environmeptal pollution."8

Energy COsts--Urbanization in its various fox ns can also affect
the demands placed on energy and other scarce natural resources.
Over half of our total energy consumption occurs in the transpOrta-
tion and residential sectors% both of which are significantly affected by
housi)ge.xypes and development patterns. The interrelationships be-
tween energy consumption and development begin at the design and
construction of the individual building and continue through the
whole pattern of metropolitan area development.

The a ount of energy conkuned by stoves4, appliances; and heft-
ing is else tially constant among housing types, any v4riation being
related to ifferent family sizes or to different floor areas. However,
the major so ce of energy consumption is in cooling and heating the
house, and this is ftected by the type of dwelling u it. Highrise apart-
ments are estimates to consume about 44 percent less energy per
dwelling unit for all "residential" purposes than detached single
family houses. (See Figure 8. )
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Poor planning and inadequate controls on urban fringe development can be
costly to the community and to the natural environment. The photos show
Vle effects of erosion, runoff, and sedimentation in Nebraska and Maryland.
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The community development pattern can also have significant
impacts on energy consumption through affecting how much auto-
mobiles are used. Results from The Costs of Sprawl and other studies
indicate tha.t better planning, clustering, and higher density can all
significantly reduce reliance on auto travel in terms of number of
trips taken, number of miles driven, and amount of time spent in a
car, as indicated in Figure 9.19 These relationships hold true even
when the amount of energy consumed in commuting to work is ex-
cluded, since commuting may not be directly affected by the develop-
ment pattern of the residential community. The restating energy-
savings are indicated in Figure 8. Increased density also reduces the
amount of transportation required for the delivery of urban goods
and services, as indicated in Figure 10.,

There are additional, and perhaps even more important, savings
in auto use (and therefore energy consumption) related to the pat-
tern of urbanization at the metropolitan area level. Certain metro -
politan configurations may result in reduced, commuting and shorter
automobile trips for shopping, recreational activities, etc." and in-
crease the viability of public transit. Even on the neighborhood level,
transit can more efficiently service better-planned, clustered develop-
ments than those that are diffuse and random. For the same reason,
the clustering of employment becomes important. Present urban
growth patterns work against the use of public transit because both

17
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.Figure 9 .

Automobile Use Related to Community DevelopMent Pattern
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residential areas and employment centers are dispersed throughout
the sublirki and on the urban fringe, where they are not easily served.

Water Use--Water is another valuable natural resource whose use
may he significantly affected by urbanization. In come parts of the
country, excessive urbanization in water-short areas (e.g., Southern
California) .has required substantial importation of water supplies.
Tilt amount of wader consumed in cooking, drinking, and the like
is not affected by either planning or density. However, water for
lawns is affected by both.21. For this reason, clustering alone can save
6 percent of total water consumption and, as indicated in Figure 11,
overall high density planned development requires. only 65 percent
as much water as the low density sprawl development.

Social, CostsMany personal and social considerations are as-
sociated with patterns of urbanization, quite aside from the economic
and environmental costs already discussed. These social effects are
difficult to estimate. They are also strongly affected by the particular
quality of planning and dwelling unit design. As noted earlier, good
planning and clustering can reduce travel times by conveniently
locating commercial and public facilities in relation to residential
areas. Apartments aqd other high density housing require less time

Figure 11

Community Cost Analysis
Annual Water Consumption
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for home maintenance than single family homes.22 Good planning can
also ,reduce the number of traffic accidents.23

The relationship of other social effects toLhousing types or devel-
opment patterns is less clear. Denser developments, particularly those
with a high proportion of rental units, seem to be characterized by
less friendliness among neighbors than less dense forms.24 People
also seem tofer to own their own land and to have private space
surrounding their home. Furthermore, there is some indication that
denser developments have higher crime rates, although it is imposj
bible to separate the effects of the physical housing on these statisties%"
from the numerous socioeconomic factors affecting crime, and the
qbestion of design from the question of density.2s

Opinion surveys have indicated that Americans prefer to live in
a rural or semirural setting, but many also prefer to have ready
access to . the cervices and other amenities associated with urban
areas.2° Given the size of most urban areas, these preferences are
clearly incompatible. However, the provision of compact neighbor-
hoods and communities interspersed with readily accessible open
space throughout the urban area may provide an acceptable com-
promise for many. Present tends in new housing indicate a growing
willingness to live in such an environment.

Other social issues which must be addressed in analyzing the
effects of urbanization include er4loyment opportunities, racial dis-
tribution, low income housing, and cultural and educational pro-

, grams. Many aspects of traditional urbanCrrowth patterns in the
United States appear to be working against articulated goals in the
areas. Would other patterns be more compatible. with these goals?
Are these issues best addressed on the regional or on the local level?
If the latter, how can we insure that the broader goals of society
will be satisfied by local decisions?

We need to learn a great deal more about the relationships between
land use patterns and social goals. Is this because the pattern of land,
use reflects the general state of our society, or is it because the way
we use our land helps determine that state? There is increasing
concern that the latter may be true.

Balancing CostsThe foregoing analyses show that different types
and patterns of urbanization can have significantly different impacts
on economic costs, environmental costs, natural resource consump-
tion, and personal costs. The Costs of Sprawl study indicates that
on neighborhood and community levels, for a given number of
dwelling units, many of these costs can be reduced by better planning
and increased density.27 However, it should be emphasized that these
results should not be interpreted as recommending ,one type of de-
velopment over another; too many costs and benefits have not been
included, among them those associated with personal preferences and
those related to the revenues generated by different development
types.28 Nor should the results be considered to be directly applicable
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to any specific development, either existing or proposed. The fea-
tures of a particular site, community, or region need to be addressed
individually.

Much still remains to be learned about these costs. In the mean-
time, development proposals are being made and approved. Th
urbanization process is continuing. Implicitly tradeoffs are bein
made among the various types of costsighich have been discussed i
this section. While there is no general methodology available for
rigorously assessing these complex tradeoffsfor making an inte-
grated analysis of economic costs, environmental costs, social effects,
energy conumption, and personal prefpkenmprogress is being
made through studies such as The Costs of Sprawl.

Leisure Homes and Recreational Development

As incomes and leisure time have increasedover recent years, there
has been a growing demand for recreational facilities in rural areas.
Out of this demand lave come the phenomena of leisure home and
recreational lot developmentshigh density developments in rural
settings. These phenomena create the same types of costs as the forms
of urbanization described above. With recreational developments, in
fact, the long-term costs of development to both propertyowners and
the public may be greater than in most urban.tireas, and there may
be more urgent need for effective contra. / -,v^

Leisure home developments, of course, are not a new phenomenon.
The Florida east coast, Cape Cod, Estes (park, and Lake Tahoe have
been the sites of second-home construction for many decades. Orig-
inally, thyse homes were owned almost exclusively by wealthier AMer-
icans, and houses were often expensive and built on large sites.

The more recent boom in second homes and recreational lots has
involved a far broader stratum of society. Increased affluence has
given more Americans the opporturfity and desire t "o:43tain such

1properties for themselvest: This, -combined with a widespre belief
in the profitability of investment in land and reinforced by avorable
income tax laws, has provided the ingredients for the recreational
land and leisure home boom. The 'lots are smaller, the houses are
more spare than traditional summer homes, and demand is many
times greater than it was even a few years ago. Today approximately
3.4 million American families own second homes. Including owners
of recreational lots, a total of 5 to 7 million American families are
estimated to own recreational properties of some kind.29

..-Table 4 presents a number of characteristics of households own-
ing leisure homes. It shows clearly that these homes are no longer
the province of the very wealthy. They are owned by families some-
what wealthier and somewhat older than the average but still com-
prising essentially a 'cross section of society. (Corresponding infor-
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Tab!, 4

Selected Characteristics of U.S. Leisure Home Owners and
Total U.S. Population,

`

Clla(acteristic

Percent of
all

house.
holds

Percent of
leisure
home
owners

Leisure
home

owners as a
percent of

total house.
holds

Annual family income
Less than $5,000 29.4 18.8 2.9'
$5,000 to $9,999 30.9 24.5 3,6
$10,000 to $14,999 22.6 23.7 4.7
$15,000 to $24,999 13.2 20.9 7.2
$25,000 or more 3.9 12.1 14.1

Value of primary home
Leas than $15,000 41.3 31.3 3.4
$15,000 to $19,999 20.2 Ina 4.0
$20,000 to $24,999 14.7 13.5 4.1
$25,000 to $34,999 14.1 10.1 5.8
$35,000 to $49,999 ,. 6.5 10.7 1.4
$50,000 or more 3.2 8.6 12.2

Tenure of primary home r
Owned i1, Fi 59.3 73.1 5.6
Rented 35.4 22.7 2.9
Coop or condominium 0.5 1.1 11.0
Other - 4.8 '3.1 2.9

Primary residence .
Inside SM5As 69.1 68.0 4.4

Central city 34.1 31.0 4.1
Urban balance ' 24.7 26.2 4.8
Remainder 10.4 10.8 4.7

Outside SMSAs 30.9 32.0 4.7
Urban 75.1 75.2 4.5
Rural 24.9 24.8 4.5
Rura1-nonfarm 20.0 20.3 4.6
Rural-farm 4.9 4.5 4.1

Places 10,000 to 50,000 20.4 21.9 4.8
Ago of head of household

Loss than 25 years I 7.1 4.0 2.5
25 to 34 years 21.0 10.0 2.1
35 to 44 years 21.2 18.5 3.9
45 to 54 years 20.1 25.9 5.8
55 to 64 years 17.5 22.7 ' 5.9
65 years or older 13.1, 18.9 6.5

Family size
1 person 17.6 13.3 3.4
2 persons 29.6 35.0 5.3
3 persons 17.2 18.1 4.7
4 or 5 persons ' 25.2 24.8 4.4
6 or more persons 10.4 8.8 3.8

Source: Richard L. Ragatz Associates, Recreational Properties: An Analysis of the
Markets for Privately Owned Recreational Lots and Leisure Homes (Springfield, Va.:
National Technical Information Service, 1974).

mation about owners of recreational lots is not available, although
there is evidence that they tend to be less affluent.)

The material on leisure homes and other recreational properties
was obtained from a study on leisure homes undertaken by the
American Society-of Planning Officials for the Council on Environ-
mental Quality in association with the Department of Housing and

2g



Urban Development and the Appalachian Regional Commission."
The study indicates the importance o distinguishing between two
separate aspects of the phenomenon: ) the purchase of recrea-
tional lots, which are usually part of larg subdivisions of plotted land
where few of the lots may ever be developed; and (2) the ownership
of leisirre homes, which may be built by the owrier in a subdivision or
on a separate site, or built in large numbers by a developer.

Recreation lot sales often result from mail solicitation or tele-
phone calls, and many buyers sign sales contracts without ever seeing
the land. The Interstate Land Sales Act requires most lot sales in
interstate commerce to be registered with the Office of Interstate
Land Sales at the Department of Housing and Urban Develop,
ment. Table 5, showing the regional breakdown of projects so reg-
istered, and Table 6, showing leisure homes by region, indicate a
heavy concentration of lots in the South and in the West. Six
statesFlorida, Texas, California, New Mexico, Arizona, and Colo-
rado contain over 80 percent of the acreage in registered recrea-
tional lot sales project.

These figures demonstrate that recreational land and leisure home
developments have become very important in the 'United States.
With them have come a host of problems. Some problems are con-
sumer-related, such as fraudulent advertising and high pressure sales
tactics used to take advantage of naive buyers. Attempts are being
made to curb these unethical practices through implementation of

Table 5
4

Recreational Properties Registered with the Office of
Interstate Land Sales

Acres In projects Lots in projects

Total
Per 100
acres of
reglon's

area

Total
Per 100
families
In region

United States 7,146,229 0.5 3,375,121 " 5.3
Northeast 231,555 0.2 133,671 0.9

New England 77,251 0.2 36,766 1.0
Middle Atlantic 154,304 0.2 96,905 0.8

North Central 279,214 0.1 224,446 1.3
East North Centr 1 168,634 0.1 132,389 1.1
West North Central 110,580 0.04 92,497 1.8

South 3,370,140 1.0 2,037,904 10.6
South Atlantic 2,243,119 1.4 1,113,146 11.8

17' East South Central 127,291 0.1 123,022 3.2
West South Central 999,73p 0.4 801,740 13.5

West 3,265,320 OA 979,356 ILA
Mountain 2,489,408 0.9 750,270 29.8
Pacific 775,912 0.6 229,086 2.6

. Source: Richard L. Ragatz Associates, supra Table 4, pp. 84, 87, 500.
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Table 6

U.S. Leisure Homes by Region, 1970

Region
.

Total
housing

units

Leisure
homes 1

Percent of
all housing

units in
region

Percent of
all leisure
homes in

United States

. .
United Slates 68,418,094 2,143,434 3.1 10

Northeast 16,641,954 556,790 3.4 26.
Now England 4,031,531 221,806 5.5 10.
Middle Atlantic 12,610,423 334,984 2.7 15.

'North Central 19,018,773 667,148 3.5 3 .1
East North Ce al 13,323,755 421,225 3.2 .7
West North C ntral 5,695,018 245,923 4.3 11.5

South 20,730,508 631,242 3.0 29.5
South Atlantic 9,970,059 287,374 2.9 13.4
East South Centra1 4,184,006 127,03% 3.0 5.9
West South Central 6,576,443 216,829 3.3 10.1

West 12,026,859 288,254 2.4 13.5
Mountain 2,762,783 115,901 4.2 5.4
Pacific 9,264,076 172,353 1.9 ,. 8.0

* "Leisure Homes" are enumeratect bitombining the Bureau of the Census cate
gories ",Rural Seasonal Vacant" and "Other Raal Vacant" This combination
basically includes housing units which are intended for occupancy during only
certain sbasons of the year.

Source: RI...nard L. Ragatz Associates, supra Table 4, p. 91.

the Interstate Land Sales Act at the Federal level and thrOugh simi-

rs
laws in some states.

Other problemi arise because such development brings what
amounts to instant urbanization to rural communitiescommunities

,_where local governments have little experience with the impacts of
large-scale development and few land use controls or regulatory
bodies to deal with them.

Many leisure homes are being built in subdivisions that differ lit-
tle in appearance from typical middle income suburban develop-
ments. Yet they are often built to much lower standards. If the
home remains a summer weekend retreat, this may not create serious
problems. But experience shows that seasonal homes are often con-
verted into year-round homes and leisure home developments into
permanent communities. This process may take a few years orodec-
ades, depending on the proximity of the homes to urban employment
areas. In the mountains of northern Virginia, some homes in rec-
rational subdivisions are being occupied as first homes from the
time they are built, with their occupants commuting two hours or
more to jobs on the fringes of 'Washington and Baltimore.41 School
buses can be seen serving these developments soon after the first
houses go up. In short, the leisure home subdivision of today is likely
to become the permanent settlement or suburb of tomorrow and
should be viewed as an early form of urbanization..
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This being true, it is necessary for a community to consider very
carefully what development standards are appropriate for jhese sub-
divisions, particularly in communities with little growth experienc
where officials are not equipped to cope with rapid growth an111°
change. Many rural communities initially welcome second home de-
velopments in the expectation that they will provide property tax
revenue and income for the local economy. They usually do, but
they also create costs; Local governments often end up bearing the
cost of increased demands the developments place on such public
services as fire and police protection, road maintenance, water supply,
solid waste disposal, and sewers. As Yong as recreational subdivisions
remain seasonally occupied, these costs are likely to be lower than
the property tax revenues generated by the development. However,
as soon as residences become permanent, costs to the host communi-
ties will rise rapidly as schools, medical facilities, and other public
services are required. , -,.

The eventual public costs will be particularly high if the develop-.
ment was originally built to low standards. Septic fields may have to
be replaced by a sewer system; poorly constructed roads may have to
be rebuilt. Replacing such facilities is very expensive, often more
expensive than building adequate facilities at the time of the initial
development.

1
Not only will the cos of low quality development be higher to the ,"

government, but they will also be higher to the homeowners. In-
adequate insulation, poor drainage, and insufficient heating capacity
may be small problerns during summer weekends, but they become

_major concerns at other times of the year.
The developments may also create serious environmental problems,

although many of these can be avoided by careful design and review.
Inadequate septic systems can pollute streams or aquifers and thus
cause public health problems. Serious erosion can clog streams whili
silt. Demand for water can overtax local supplies. These environ-
mental problems can cause particular difficulty because the most
desirable sites for recreational developments are often in fragile envi-
ronments unsuitable for housing development, &eh as steep moun-
tain slopes, coastal dunes, or marshes.,

In addition to-such environmental problems, the developments also
present potential ccinflicts with public recreation goals. The crowd-
ing of selconal homes along the coast or around the shore of a lake
often denies access to those resources for public recreation. Andcle-
veloping la d adjacent to national parks and forests guarantees the
owners that hey will always have ready access to natural areas, but
it prohibits the later expansion of public land holdings for the benefit
of the general public.

Many of these problems are very similar to those faced in urban
areas. The CEQ's study of second homes, mentioned above, will
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attempt to help rural communities in dealing with proposed cleielop-
ments. One specific product of the study is an impact evaluatiOn
handbook for local officials to use in assessing the costs and benefits
of proposed recreation developments.

How, Where, and When?

The discussion of the urbanization process at work in the United
States indicates that we are just beginning to understand the sig-i nificant environmental, economic, natural resource, and social im-
plications of development patterns in our cities and outlying areas.
While we are nowhere near developing a truly accurate methodology
to foretell these implications in a given case, we have learned.othat
some long-held beliefs about the development process need Itirobe
seriously questioned.

In part this is due to changing times and new information available
about our society. It is striking to realize, for example, that more
multifamily housing units than single family housing units have been
built in our suburbs since 1971. And with the recent boom in recrea-*
tional lots'and seasonal homes has come the participation of a much
broader spectrum of society than could have been anticipated, so
that today such landowners are a virtual cross section of our whole
society. Both of thesnds are very important to the way our land
will,be used in coming years.

In part, the need to question earlier assumptions rests on a growing
rea ization that some of these assumptions were wrong, or, at best,
seri us oversimplifications. It can no longer be assumed that single
fam ly homes are the cheapest and most efficient development pat-

. tern for localities on the urban fringe. The sayings in public costs
from higher density development, and the payoff from planning
programs which,set aside open space and provide public facilities as
part-of a rational plan established for the benefit of the whole com-
munity, are becoming clearer and clearer. Nor can the savings in
energy consumption and the ability to reduce pollution levels through
improving the pattern of urbanization be overlooked. These issues
are %Lally important in areas impacted by second homes and recrea-
tionaMkples. The long-term economic and environmental impacts
on the community are becoming increasingly difficult to brush aside
in he rush to invite developers with their premise of new tax reve-
nu s and economic growth.

None of this shopld lead us to conclude that growth is wrong or
that land development should not,occur. On the contrary, the market
will de ma,and new housing and new recreation opportunities for a
population that, even at current low birth rates, will continue to
expand (for at least the next few decades) and become more affluent.
The issue is not growth or no growth. Rather, it is how and where
and unekr what conditions growth should occur. The sections which
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follow deal with this issue, first by identifying major stimulants to
development and then by discussing growth control mechanisms
available to communities.

Development Stimulants

What causes development to occur in a particular location, in a
particular pattern, and at a particular time? In the past these would
have been considered academic questions. The answers would be
interesting, perhaps, but of little importance to public policy. We
accepted development as something that occurred naturally. The
major concerns of government agencies were to see that development

-was well nourished with infrastructure and that it did not upset the
fiscal viability of the community. This is no longer the case. As we
become more concerned about where, how, and when, we become
increasingly interested in the question ofwhy. eR

There are, of course, a very large number of factors that interact
to influence development decisions. Many of these factorsfor in-
stance, the state of the economy and the rate of population growth
cannot be significantly influenced by governments at the local level
where most control over land use is exerted. But we are beginning to
realize that it is possible to identify major stimulants to growth which
can be controlled, and we are beginning to learn how tca predict some
consequences of these stimulants before they occur. While much work
remaing to be done in improving these predictive techniques, there is
increqing interest in taking a hard look at the way such major deci-
sions stimulate surrounding development of all kinds.

For example, the development of Cape Canaveral stimulated
tremendous growth over a short period of time in Brevard County,
Florida during the 1960's.32 Likewise, the location of the Atomic
Energy Commission and the National Bureau of Standards along
an interstate highway north of Washington, D.C. has stimulated
development along a 60-mile corridor leading to Frederick, Mary-
land. Defense expenditures have strongly affected the growth of

ccities' such as Seattle as well as smaller communities surrounding
military bases.33 National parks have stimulated intense commercial
development along their access highways.34

Even within already developed areas, government actions can
affect the pattern of development. Some impacts of urban renewal
projects on the viability of communities have been analyzed widely.35
On a smaller scale, the location of the Kennedy Library near Harvard
Square in Cambridge, Massachusetts, raises similar issues. The library
facilities are expected to attract thousands of visitors a day to an
already highly congested area. Traffic control and parking are big
issues, but equally important to residents are the changes in land use
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that will occur in the Harvard Square area as older shops and stores
give way to fast-food chains and souvenir stands.

The importance of such actions, at least in the present discussion,
lies not in their direct effects upon society and the environment but
in the way they influence decisions in the private sector. Because it
will attract many visitors, the Kennedy Library will increase the
relative profitability of tourist and quick -food shops, forcing out
stores that serve the local populace. By reducing transportation costs,
a new highway may induce private industries to locate in the suburbs
rather than the central city. Locating governmemt offices and private
industries on the urban fringe increases the profitability of converting
the nearby land into housing developments. In most cases, the private
sector undertakes the development which follows, and it is the private
sector which decides where, how, and when this development will
occur. But the original governmental action, by significantly affect-
ing the relative profitability of alternatives, has a primary role in
stimulating these private sector decisions.

It is impossible, of course, to analyze here all stimulants to develop-
ment, for such a discussion would have to cover most activities in
both the private and public sectors., This section is limited to govern-
mental actions because they are the actions that can be most directly
controlled by the public. Ther.e is particular emphasis on actions
by the Federal Government. After beginning with a brief analysis
of Federal tax laws, the section analyzes another relatively new
set of Federal regulationsthose directed at reducing air and water
pollution. This is followed by discussion of the effects of different
infrastructure investments---rsewers, highways, and mass transit.
Finally there is an analysis of the potenti 1 impacts of new energy
facilitiesstimtilarits of great importa in coming decades.

Federal Taxes

Federal taxes are widely recognized as having substantial impacts
upon development decisions and land use, primarily because they
treat some types of development more favorably than others.so Most
widely known is the alleged preference in the income tax provisions
for homeowners over renters. By allowing the homeowner to deduct
interest payments and property taxes from his income, the Federal
tax code may inadvertently provide an incentive favoring the con-
struction of expensive, low density, detached gingle family homes."
The incentive is stronger for more expensive housing because high
income families obtain more tax relief from deductions than low
income families. It favors single family homes because they are
generally preferred by homeowners, being viewed as more private
and easier to protect and maintain than higher density forms of
housing. The owner of rental property, in contrast, usually prefers,
multifamily structures because they are easier to supervise and main-
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tain. Of course, the owner of rental property. can deduct expenses
and depreciation, and these tax advantages may be passed on in
the form of lower rents.38 Nevertheless, to the extent that homeowner-
ship has been encouraged, low density housing patterns have been en-
couraged. More recently, there has been a rapid trend toward ob-
taining many of these same tax breaks for higher density housing by
creating owner:occupied dwelling units through cooperatives or con-
dominiums. Condominiums now account for over one-third of all
housing units under construction in many urban areas:3°

Tax provisions on depreciation affect different types of property
differently, because there are different depreciation rates for dif-
ferent ttypes of investment. For investments in residential structures,
the depreciation schedules favor investment in new construction over
rehabilitation of older housing by allowing the 'former to be de-
preciated more rapidly." The rules also encourage a rapid turn-
over of ownership of buildings because the major advantage of depre-
ciation for tax purposes occurs during the early years of ownership,
and accelerated depreciation (although at a lower rate than with
a new building' begins anew witlYeach subsequent owner." Since
the profit in a iilding can result from the depreciation deductions
as ihuch as from the income it generates, there is a disincentive to
maintain the building in expectation of long-run income-producing
potential." The incentive is to build, depreciate, sell, and then build
again. This creates an inducement to .continue constructing new
buildings where land is cheapthe lano cannot be depreciated
while allowing older buildings to decay.

The Environmental Protection Tax Act, -intluded in President
Nixon's environmental legislative program for the past 2 years, would
partially remove the discrimination in depreciation' rates by pro-
viding the same rates for older buildings that have undergone sub-
stantial rehabilitation as for new buildings." Even more favorable
treatment would be given to older buildings registered.as historically
or architecturally valuable.

The fact that profits from buying and selling land are treated as
capital gains and taxed at a lower rate than other types of income
serves as a stimulus for land speculation. Some observers identify
this capital gains treatment as perhaps the most impoitant Fettral
tax provision in stimulating the conversion of open rural. land to
development" ? .

Tax provisions can also take some of the responsibility for the
boom in the construction of leisure homes." Although the regula-
tions have been significantly tightened in recent years to remove
many of the earlier incentives, it was formerly true that the owner of
a leisure home, by renting 'the house out While he was not using it,
could claim it as an income-producing property and therefore dedu( t.
for tax purposes, many of the otsts of owning the house (including
accelerate& depreciation) even beyond any rental income he re-
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ceived.,4° These provisions reduced the real cost of owning second
homes and thereby stimulated their construction.

Among other Fateral tax provisions affecting land use is a pro-
vision that eliminates capital gains taxes on any appreciation" in the
value of the property occurring before an owner's death when that
property is transferred to his heirs.47 This provision establishes a strong
incentive for families owning farmland that has increased sub-
stantially in value (usually at the urban fringe) to hold onto the
land until the original owne dies. If the heirs then sell the land,
they avoid capital gains L es on its substantially increased value,
a.zavings which would ha e been impossible for the original owner.
This creates an incentive to keep land undeveloped longer than
might otherwise be desira le to accommodate and erect urbaniza-
tion best; it may be one ajor factor promoting leapfrog develop-
ment pat terns.48

Another Federal estate tax p vision which m y
requires farmland, woodland, and ope space to be valued

y affect land use
pa
at full market value in determining the value an estate.4° Especi-
ally in the case of a farmer, whose main assets may consist of the
land, the relatively high value placed on the farm property may
force his heirs to sell it off to pay the estate taxes, even though they
may want to keep the land in agricultural production.G°

,,
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Some Federal tax policies encourage the retention of farmland, while others
encourage its sale to developers. The result interferes with the normal incen-
tives at work in the land market in urban areas and may be one cause of
leapfrog development pqtterns.
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This brief review of come provisions of the Federal tax.code indi-
cates that it may be a powerful force in determining the pattern of
metropolitan and rural development." It is reasonably safe to assume
that most of these provisions have had development impacts that"
were not anticipated at their enactment. They were adopted for other
reasons, such as stimulating the construction of resiaeptial units, or
stimulating investment in general- -valid gm which the provisions
help to attain. However, some of the unintended side effects may not
be desirable. It is important to identify these side effects and to detef-
mine whether they can be eliminated or mitigated without damaging
the effectiveness of the provisions in accomplishing other intended
purposes.

Pollution Regulations

A number of environmental protection laws enacted in recent
years provide another important example of Federal legislation and
regulations which, adopted to attain desirable goals, may have
significant inadvertent effects on land use. This analysis focuses on
the two most important of these lawsthe Clean Air Act Amend-'
ments of 1970 52 and the Federal Water Pollution Control Act
Amendments of 1972."

It is too early to assess with high accuracy what the land use im-
pacts of various regulations under these laws may be or the extent to
which they are controllable. Few impacts have yet appeared, and in
some instances,the final regulations have not been issued. Neverthe-
less, it is instructive to look at the incentives established in the legisla-
tion with respect to land use and to analyze the-likely direction, if not
the magnitude, of the resulting developments.

Air Pollution RegulationsSeveral facets of the> Clean Air Act of
1970 are likely to have significant land use impacts." Although some
may be minor in terms of their land use effects, others appear to be
potentially very important. The major legislative provisions are those
which establish ambient air quality standards. Important regulations
include: (1) those formulating transportation control plans for se-
lected metropolitan areas to meet ambient standards; 55 (2) those
providing for the approval of "indirect sources," facilities which,.
although not pollution sources themselves, attract large amounts of
traffic; 56. (3) those attempting to define the*meaning of "significant
deterioration" of air quality in areas which presently have relatively
pure air; IT (4) those defining new source performance standards,
which determine the amount of pollution that new facilities such as
factories or power plants can emit; and (5) those establishing the
process and requirements for air quality maintenance through 10-
year air quality maintenance plans in metropolitan areas." Each of
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these regulatory powers needs to he examined with respect to the way
in which it affects development.

The ambient air quality standards, operating' lone, would tend to
induce polluting industries to locate in areas with relatively clean air,
in order to reduce the costs of pollution abatement. This incentive
to locate away froth existing industrial areas, however, is at least
partially offset by both the "new source" performance standards
and the non-degradation regulations. The first requires all new
plants, regardless of location, to employ a very high level of pollution
control. This means that, in most cases, the cost of pollution abate-
ment will not be affected by'the location of a new facility. Although
there is still some uncertainty about their final form, the non-
degradation regulations may require more stringent abattmient meas-
ures in relatively unpolluted regions than in regions presently
attempting to meet primary and secondary air quality standards.

Although, state and local planning agencies are expected to have
the major role in defining what entails "significant deterioration"
in: any location, the regulations could interfere withxhat otherwise
insight have been a normal and often desirable relocation of manu-
facturing activity into new communities or small towns in rural
areas. This may -become a serious problem in the development of
new western energy sources. Growing energy needs have made more
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By influencing the location of new industries, many air and water pollution
regulations will have significant land use impacts related to the industry itself
and to related commercial and residential development pressures it causes
in surrounding areas.
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attractive the large deposits of coal and oil shale which lie in Mon-
tana, Colorado, and other western states. Those areas have relatively
high quality air which will almost certainly be degraded if the energy
development takes place."

Of the other air quality regulations likely to affect land use within
metropolitan areas, transportation control plans have received the
greatest attention. These plans are aimed at reducing the amount
of automobile traffic in order to meet ambient air quality st andards.
They involve, most commonly, implementation of some combination
of the following strategies: (1) improved transportation control;
(2) diversion of through traffic around central cities; (3) improved
mass transit facilities; (4) special bus and car pool lanes; (5)
elimination of on-street parking in the central business district; and
(6) at local option, a parking tax on off-street parking In the
central business district."

The first two measures are aimed at reducing congestion and
improving traffic flow to the central business district. Although, on a
short-term basis, this should reduce the amount of air pollution gen-
erated by automobiles commuting to downtown, over the longer run
improved access to the central city might well encourage people to
live farther from their jobs and commute longer distances in their
cars. This in turn could actually increase the generation of air
pollutants.

The third and fourth 'measures are directed toward attracting
more travelers to use public transit. They will tend to encourage
increased development in areas served by mass transit facilities
and to discourage sprawl development at the urban fringe.

Thp fifth and sixth measures are desigied to make automobile com-
muting relatively more expensive and thus encourage more com-
muter" to ride public transit. If these regulations are not vigorously
enforced throughout the metropolitan area, they might also have
the effect of encouraging the dispersal of employment centers out
of the central city. Such dispersal could in turn affect the economic
viability of the central city, as well as make it more difficult for
lower-income central city residents to get to their jobs. It would
also adversely affect the viability of the public transit systems that
are supposed to he encouraged by other measures and would tend
to encourage more development at the urban fringe. However, if
the regulations are applied with the same force in the suburbs as
in the central city, as EPA encourages, the effect could be just
the opposite. Locations near the mass transit facilities would become
more attractive, and development would tend to concentrate along
public transit routes.

All of these transportation control measures, therefore, could
have land use impacts. In some instances for example if parking
controls cause residential and industrial location patterns that dis-
courage mass transit use the incentives may work against each
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other and result in land use patterns that actually increase the
amount of air pollution generated.°

Another air 'quality provision relates to the contfol of indirect
sourcesfacilities which, while they do not generate large amounts
of pollution themselves, attract traffic which may create air pollu-
tion problems. they include major roads, shopping centers, stadiums,
and other large public facilities.''

In most instances the indirect source review will focus on ways to
mitigate traffic congestion and reduce air pollution levels (particu-
larly for carbon monoxide)': However, the review agency has author-
ity to require the developer to undertake remedial action such as the
provision of public transpiirtation to his facility as a condition of the
permit.

The indirect source regulations may lave a significant impact on
development decisions. They will tend to provide some incentive to
the developer simply to avoid building the specific types and sizes of
facilities, e6ered by the regulations." The resulting impact on land
use is uncertain, but it could be perverse in terms of the gols of the
act. For instance, prospective shopping center developers might turn
to strip commercial development along highways ps an alternative
to uncertain project review procedures. Such a shift could avoid the
permit process if it resulted in each store's parking lot being small
enough. But this might mean more use of automobiles if shoppers

-rill-lye from one store to another, simultaneously increasing congestion
and air pollution.

Another set of regulations with possible direct impact on land use
in metropolitan areas relates to air quality maintenance. These reg-
ulations require air quality agencies to prepare plans for metro-
politan areas to ensure that the air quality, once it satisfies the am-
bient standards, is not degraded by future development. These plans
may limit certain'types of development in parts of the metropolitan
area. In developing the guidelines for these plans, EPA is recognizing
the importance of their being integrated with other planning efforts
for environmental, economic and social goals °''

In sum, most of these air quality regulations appear to have the
potential to affect land use patterns. In some cases it is not clear
what the ultimate effect will be. Further analyses are obviously
needed to ensure that the ensuing regulations as a whole will work
together to meet the air quality purpose of the act, will affect land
use in a desirable or at least neutral way and, further, will be con-
sistent with the water pollution regulations described below. The
recent decision by EPA to prepare and circulate environmental im-
pact statements on majo, regulatory actions is a step in the right
direction."

Water Pollution Regulations The 1972 Amendments to the Fed-
eral Water Pollution Control Act placed increased emphasis on the
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control of the effluents from point sources. This shift in emphasis
from ambient to effluent standards tended to remove the incentive to
disperse new facilities which was similar to that associated with the
ambient air standards described above.

However, there are at least three requirements of the amendments
which will still affect industrial location decisions: 67 the effluent
standards requiring the use of the best practicable or the best avail-
able technology; e° the requirement that industries pay the full cost
of treating wastes discharged to municipal plants; 00 and the require-
ment that industries pretreat their wastes before discharging them
into municipal systems.7°

Because it is generally less expensive to build /pollution abatement
technology into a new plant than to add it to an old one, and because
abatement devices require spare which may not be available at older
congested industrial sites, the effluent standards May induce firms to
abandon old plants, particularly those located in high density urban
areas, sooner than they otherwise might have. Usually a new plant
will be located outside the central city where more land is available
at a lower price. However, new plants may be required t6 satisfy
strictiT standards than old plants, thus providing a countervailing
incentive.

The combination of cost sharing and pretreatment requirements
for industrial use of municipal treatment plants could also lead firms
to conclude that they can more cheaply treat and, dispose of their
wastes themselves. If so, new industrial siting decisions would be
influenced less by the availability of public sewers than they are
currently, and this would be likely to result in wider dispersal of new
industrial sites. If this stimulates industry to locate in small towns
and new communities, it could he beneficial. If it leads industry to
spread into undeveloped areas near cities, it could counteract desira-
ble, planning and regulatory- efforts. Arnoig other problems, the dis-
persal could promote inefficient development patterns from an air
pollution and energy consumption point of view, development which
would eventually come in conflict with the goals of the Clean Air Act.

Another regulation which may stimulate dispersed development is
the requirement that every point source of pollution obtain a dis-
charge permit. If watez quality at a particular location presents a
severe.problem, as may occur in heavily built-up areas, the guide-
lines would suggest that permits not be issued unless the industry
adopts very stringent pollution abatement techniques, perhaps even
exceeding best available control technology. This kain may tend
to stimulate the dispersal of industrial and manufacturing activity:
Again, it could be beneficial if it encourages industry to locate in
smaller towns or new communities which need jobs, but detrimental
if it simply contributes to metropolitan sprawl.

One opportunity to evaluate (and rectify if necessary) the loca-
tion incentives created by these provisions is the requiremET in
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Sections 208 and 303(e) of the Act for wastewater management
planning. These plans are intended to provide overall coordination
of the many provisions of the Act as they apply to a given metropoli-
tan area. They ;will also provide the mechanism for implementing
Section 30-4(e) of the Act, which deals with the control of pollu-
tion from "nonpoint" sources. One major *category of nonpoint
pollution is stormwater runoff froth land rendered impervious to
water by streets, highways, parking lots, and commercial and resi-
dential development.71 Regulating this form of nonpoint pollution
could have significant impacts on development patterns.

In summary, it is clear that the Clean Air Act and the Federal
Water Pollution, Control Act have potentially significant land use
impacts. It is not yet clear how serious these will 'be, or even, what
direction they may take. Much more analysis is required. But ,this
brief review of the incentives established under the laws suggests
that in some cases' the impacts may not only conflict with other social
and environmental goals but may also be perverse in terms of the
attainment of the pollution control goals of the Act from which they
derive.

EPA recognizes many of these problems and calls.gor integrated
and comprehensive planning in its guidelines and policy statements.72
However, analyzing all the potential land use effects, developing com-
plementary guidelines, and overseeing the responsibility for prepar-
ing integrated plans which balance off the various environmental, eco-
nomic, and social objectives is an extremely complex undertaking.
In the meantime there is a -danger that regulations issued before
sufficient analysis can b completed will result in many of the prob-
lems outlined above.

I

Public Infrastructure Investments

While tax and regulatory policies may have significant effects on
broad development patterns, the funding of new public facilities,
probably has the most direct and immediate impact on specific rand
areas. The influence of highways on land values and development
decisions is understood best. Mass transit facilities also induce land
use changes, particularly around stations. But new sewers are be-
coming in many metropolitan areas the prime determinants of where
and how fast new development occurs." Investments in water re-
source and water supply projects can also be powerful stimulants in
the western United States.

SeierSSewers and sewage treatment plants are replacing high-
ways as prime determinants of the location of development, in part
because most of the major interstate highways segments located on
the urban fringe have been built and ac tional highways have only
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marginal effects, on access. This replacement has also occurred be-
cause new concerns over water pollution have made it costly and
sometimes impossible to build _adequate septic tank systems and
very difficult to receive approval to tie into existing overloaded
ceWage systems. And in part the replacement, has taken place because
new legislation makes billions of dollars in Federal aid available each
year to communities to build new sewers and treatment facilities.
Among other things, under the new program the Federal Govern-
ment contributes 75 percent of the costs of these facilities, which
substantially reduces the per unit cost of local sewer tig-ins.

The importance of sewers to the development process has been
studied very little in the past. An examination of growth in the Far
Northeast section of Philadelphia over the period 1945 to 1962 indi-
cated that 'access to trunk sewers and high density zoning were
the two most important factors influencing the "price of 'residential
land, and that the absence of sewers tended to restrict develop-
ment.'* Similarly, a more subjective analysis of the development
process in Fairfax County, Virginia, concluded that the installation
of interceptor sewers and the general pro-growth attitude of county
officials were the prime determinants of the pattern of development
in that area." Another more quantitative study of the entire Wash-
ington, D.C. area also documents, though somewhat ambiguously,
the importat of sewers in determining the location of the exten-
sive development that has surrounded the city over the past decade."

The location and rate of extension of interceptor sewer lines
through previously undeveloped areas seem to have more impact
on land use than any other set of decisions on wastewater facilities.
Interceptor sewers are defined as the major lines that run from the
collector sewers to the treatment plant. Because the location of a
new interceptor significa tly increases the number of buildable lots
along its right of way, key issue is its capacity. There is a general
tendency for such lines to be oversized in order to assure the neces-
sary capacity for future development, but the oversizing itself can
contribute to the extent of development that occurs. Such oversizing
thus becomes a self-fulfilling prophecy.

A related land use impact caused by large interceptor sewers is_
their tendency to be designed to s"run for long distances between
existing towns before reaching the treatment plant. Such lines open
up large areas of what may have been previously undeveloped
!and between the towns. While this may be in line with overall
regional land use planning, it could also run counter to desirable
development patterns, particularly if sewers are placed only with
an eye toward wastewater treatment efficiency. In one receRt case,
a proposed interceptor was slated to run through a large undeveloped
coastal area of Delaware that was on the state plan for eventual
purchase as recreational land." The proposal would have used
public funds to build a seer.that would have substantially raised
the purchase cost of the land to the public.
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Major sewer lines have become the prime
determinants of where and when new
development, occurs in many metropolitan
areas. In addition to the land use impacts
of new sewers, the developments they
spur, if not properly controlled, can cause
worsened problems of water pollution.

Another phenomenon related to the construction of large inter-
ceptors is the tendency for developers to move immediately to the end
of the new line in order to take advantage of both the available
sewer service and the low land costs on the far urban fringe.78
The result is a costly leapfrog and fill-in development pattern, which
increases the difficulty of properly planning the timing and size of
other public facilities and spreads the urban area out in a pattern
that is wasteful of Jand and energy resources.

Many of these problems, could be avoided if the construction
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of major interceptor .sewers were phased to the extent feasible to
coordinate with the extension of other public facilities in accord
with a comprehensive land use plan. While, annual or biennial ex-
tensions of such interceptors might make the sewer cost some-what
higher and. the funding mechanism more complicated, it would
probably result in overall cost savings to the community and woul
significantly reduce adverse land use inipacts. ,

Similar issues arise when the analysis shifts from an indiviciva
interceptor to the, design of an entire wastewater treatment system,
including the treatment plant. Once again, cost factors favor the
hoie of large regional treatment plants with associated sewers. So
r as water quality is conerAed, these systems present economies of
ale in construction and operation and require less monitoring and

fewer highly trained,gersonnel than a number of smaller treatment
plants. But, as with sewers, the overdesign of capacity in the regional
plant becomes a self-fulfilling prophecy. Coastal and other areas
pf seasonal home construction may be particularly affected because
only a limited amount of land may be available for high density

' development, and because the potential buyer of a seasonal home
or a,%.recreational lot has greater freedom of locational choice than
with his Primary, home. While a series of smaller but individually
ekpandable plants might be more costly in such circumstances, the
community could, retain more contra over development. Such a
course would also give communities broader options to coordinate
the expansion of wastewater treatment facilities with other public
service programs. It is important ta,assure that such options are
considered and the potential land use impact's are recognized pricir
to Federal funding."

Highways-L.-The major public intrestment ;program which has
been analyzed most extensively in terms' of, growth-inducing' effects
is the Federal Highway, Program.8° Of course, the direct environ-
mental impact of highway construction is also substantial.. Each
mile of interstate highway consumes up'to 48 acres; over two-thirds
of the land 'area in some of our cities is consumed .by streets, roads;
and parking; 26 million acres of America's rural land `is consumed.
by transportation %ystems." (See Table 2 above.) The earth moving
required in the construction of such systems is a major source of soil
erosion and increased sediment loads in rivers and streams. The
paved area results in increased stormwater runoff, which can be

'I heavily polluted witIPorganic materials, oil, nutrients, and toxic sub-
stances. Air 'pollution, noise, community disruption, an.a. the loss of
parks, natural areas, and structures of architectural or historic sig-
nificance are other direct effects of highway construction. But the
effects on urban development patterns have been even greater.82
Cheap energy, the automobile, and' the highway have been major
factors in determining the physical, character of American metropoli-

,t tan areas.
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The impact of highways on development patterns,'illustrAed here by U.S. 89
in Arizona, has heer rather extensively studied, but still too little is done to
analyze such impacts prior to construction.
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A number of studies, many of them conflicting, have been con-
ducted on the impact of highways. In terms of interregional effects,
the construction of highways seems to have had at most only a
moderate impact on growth. For instance, an analysis of over 200
metropolitan areas which differed widely in the amount and type
of highway construction indicated no significant /effect of highway
construction on population growth rates.88

'4 Within a region, however, highways may have more important
effects. A major highway linking a satellite city to a nearby major

r metropolitan area may induce a higher growth rate for the satellite
city and for the corridor between it and the metropolitan, area.84

Manufacturers consider highway transportation to be an impor-
tant factor in their location decisions,' once they have decided upon
a region. Other factors, such as availability of raw materials, the
existence of markets, and supplies of adequately skilled labor have
more influence in the choice of region, but highways become im-
portant in the site location decision within a given region.85

Commercial facilities, particularly those involved in wholesale and
retail trade, show even greater sensitivity to the presence of high-
ways in location decisions. Over the past two to three decades, whole-
sale trade has migrated steadily and significantly to suburban loca-
tions. Wholesale employment in the suburbs was negligible in the
immediate postwar years; by 1963, it accounted for about 4 percent
of suburban jobs! Several studies have documented the signifidant
impact of the interstate highway network, especially circumferen-
tial beltways, in this decentralization process."

Retail trade may have an even stronger attraction to highways.
Many of our modern regional shopping centers would not be finan-
cially feasible were it not for their ability to locate near the inter-
section of major highways." In addition, certain categories of retail
businessesservice stations, motels, restaurants, .and drive-in estab-
lishmentsare very strongly oriented toward highways.80 The central
business districts appear to have been hurt by improvements in the
highway network of most metropolitan centers.°°

Case studies ,show that highways introduce pressures for commer-
cial development of nearby land.°1 Arterial streets and radial high-
ways tend to promote strip commercial development, while circum-
ferential highways tend to promote large-scale commercial, industrial,
and residential developments." Circumferential highways may also
lead to accelerated commercial development along major arterials
intersecting them." Such interchanges provide the strongest stimu-.
lant for rapid land use changes, particularly into very high density
development."

Residential use of land is not related to highways in a simple way.
Other factors (type of neighborhood, zoning protection, natural
amenities, schools) have important influences, as do other types of
public service infrastructureb investments, such as sewers."

The impact of highways on residential location depends to a great
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extent upon the relative supply and demand for different types of
housing, and the availability of accessible vacant land. Land es-
pecially close to the city and near an interchange will increase sub-
stantially in price and ,often can only be economically developed in an
intensive way-1-tither with businesses or high density housing." Far-
ther out at the urban fringe, where farmland is available for develop-
ment, radial highways from the beltway promote conversion to low

density single family subdivisions."
Efforts to distinguish among the impacts of different types of

highways indicate that circumferential highways may result in more
diffuse metropolitan areas than radial highways.°° However, this con-
clusion is called into question by other studies, particularly those of
the Washington, D.C., area." Several studies indicate that circum-
ferential highways stimulate more intensive development along their
immediate corridor than would occur otherwise, and probably acceler-
ate the amount of development between radial routes.10°

Most observers agree that the large-scale highway construction
during the 1950's and 1960's has. had substantial impact on the devel-
opment pattern of our metropolitan areas. However, most of the
evidence indicates that the effect of new highways in metropolitan
areas will he much less than the effect of those constructed earlier.
The impact of a highway- -particularly on residential development
is ,strongly influenced by the amount of vacant land it opens up for
development relative to what is already accessible. The first inter-
state

tzit)
highways in metropolitan areas had substantial impact because

they opened up relatively large amounts of land. Later highways
may have less impact because they are built in areas that already have
some access. But new roads on the urban fringe, especially beltways,
may still be an exception to this rule.

In summary, under some conditions highways can affect how and
where development occurs, and the possible impacts should be care-
fully considered in planning and reviewing proposed new projects.
Control of these impaqs through better planning and staging of the
highway and its interchanges should be investigated.

Mass TransitThere is evidence that some of the new mass transit
facilities being planned or constructed in U.S. cities may stimulate
very important growth effects. This is not a new phenomenon. The
early growth pattern of many metropolitan areas was established by

the trolley lines radiating out from the central business district."'
Residential development was concentrated in a narrow band along
these lines, and its spread was determined by their expansion.

Unfortunately, very little information is available to predict the
impacts of more recent mass transit systems. Few facilities have been
constructed in recent years, and their impacts have been very diffi-

cult to separate from the many other factors influencing urban growth.
There are only a few studies available which analyze the types of
impacts to be expected, and these depend less on a rigorous analysis
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The growth effects of mass transit facilities are primarily related to the devel-
opment of high density residential and commercial facilities around stations.

of empirical data than on a qualitative description of what is ex-
pected or has been obserVed)

The characteristic of rapid transit facilities which distinguishes
them from new highways is the degree of high density residential
and office building development they stun late around stations. Rapid
transit facilities are used for moving pe6ple but seldom for moving
goods. Therefore; they f6.ve more effect on activities that are people-
oriented -residences, office buildings, cultural and recreational facil.
ties---than on those that require the transportation of goods.

The construction of rapid transit facili:ti,,T into the downtown area
can have a significant impact On buildiAa.ctivity and land prices
in the central business district and alorfg the transit corridors lead,
ing into it, as has been demonstrated in Toronto and San Francisco.
An analysis of real estate changes in Toronto indicates that two new
subways, constructed in 1954 and 1963, increased property values
along their routes substantially.'"' About half of all highrise develop-
ment and the bulk of bffic'e building construction occurred in areas
within a 5-minute walk of the stations.

Such comparisons should not be taken as proof that the subvay (or
any other investment) is responsible for increasing the total assessed
valuation of the city. It is just as likely that the subway did nothing
more than concentrate along its path the increase in values that
would have occurred throughout the city in any case.

The BART line in San Francisco appears also to be stimulating
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a rapid increase in the number of highrise office buildings and apart-
ment houses being built along its route. While recognizing the overall
benefitsto the vitality of the city, many San Franciscans are con-
cerned about the changes in the aesthetic, social, and cultural char-
acter of their downtown resulting, at least in part, from the subway.103

Such effects also occur elsewhere than in the central city. Studies
of the Philadelphia-Lindenwold High Speed Line (which currently
connects Philadelphia with the suburbs and a satellite city across the
Delaware in New Jersey) indicate that since its opening in 1969 the
facility may have accelerated the movement of enterprises out of
Philadelphia into other communities along its route." Similarly,
there is some indication that San Francisco's BART. is stimulating
the construction of office buildings along its route in otherwise subur-
ban communities.

'b, Energy Development

Whereas the provision of public services determines where develop-
ment is likely to take place within a particular area, there are some
decisions that may have an impact on regional growth. This is
exemplifo 44.7 proposed energy-related developments deepwater
ports for sup( rtankers, outer continental shelf (OCS) oil and gas
production, extensive strip mining of western coal, the Alaska pipe-
line, and the production of crude petroleum from oil shale. In addi-
tion to affecting air and water quality, water supplies, marine re-
sources, wildlife, .and land resources, these facilities are expected to
generate substantial industrial, commercial, and residential develop-
ment. This development will often occur in rural areas where rela-
tively little growth could be expected in the absence of the energy
facilities.

Th;"mining and shale oil developments in the West and the Alas-
!can pipeline are likely to have severe impacts on small towns. They
will bring- with them large numbers of workers, first for the con-
struction of the facility, then for its operation, and finally for the
construction and operation of associated industries. The popula-
tion growth will often place great stress on the ability of the
community to finance and provide the required services. Some public
and private groups are studying these problems and are attempting to
prepare in advance for the developments in order to avoid impact-
ing local communities so that they take years to recover.' °'

The Council, in association with other Federal agencies, has com-
pleted tailed studies of the secondary development expected from
two ty s of energy developments deepwater ports 1" and OCS oil
production on the East Coast and in the Gulf of Alaska.107 Both
studies, which are discussed in Chapter 6, project heavy onshore in-
vestment resulting from the offshore production or importation of
crude oil. While this investment may bring a welcome economic boost
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Energy facilities. in rural areas generate nearby development to acgommo-
date first construction workers and later employees and their families. This
development can he either like the unplanned trailer park surrounding a
new power plant in Wyoming (top), or like Boulder'City, Nevada (bottom)
which was started in 1931 as headquarters for the Hoover Dam construction
and is known today as "Clean Green Boulder City".
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to many coastal areas which have grown little in recent years, it will

of fineries
an -madealso cause tremendous physical changes in the natural an an-made

environment. The initial effect will be the construction o
to handle the crude oil, followed probably by petrochemical in-
dustry complexes which require oil and gas as raw materials.
The industries will create a substantial demand for workers, first
for their construction and then for their operation. The workers,
in turn, will require housing, stores, schools, and other services, which
will .stimulate rapid development and strain the ability of local'
governments to provide the services required. The physical envi-
ronment of the coastal area may be transformed as much or more by
this development process as by the energy facilities themselves.

The scale of these changes can best be understood by looking at
the potential impacts/ in a specific area. The counties Of Cape,May
and Cumberland in southern New Jersey provide a good example.
These counties are decidedly rural, containitg only 2.5 percent of
the state's population but 1.0 percent of its land.'" Per capita income
is less than half the state average.109

The CEQ superport study concluded that, even if oil imports
/are low and are refined mostly at existing facilities located elsewhere,
a major expansion of petroleum-related industry in the Mid-Atlantic
states by the end of this century will still have a strong impact on
the two counties."° Under Other assumptions concerning the level
of imports, dramatic changes could occur much sooner."' From a
purely economic standpoint, such development would benefit the
two counties. By the year 2000, twice as many jobs as expected under
normal conditions could be created and average per capita income
might be more than 20 percent higher."

On the other hand, the environmental impacts on the region
would be alarming. The amount of developed land in the two coun-
ties would triple in less than 30 years. Crude oil storage, 'refining,
and petrochemical operations alone would cbver over half of Cum-
berland County's bay shore, permanently changing its icharacter,

and causing major conflicts with recreation, wildlife, and wetland
preservation. Some of -these effects might be avoided by locating
major industrial facilities farther inland or at existing industrial
centers in the Delaware Valley.

In addition to these land use impacts, massive amounts of water
would be needed for industrial cooling and processing and for the
increased residential population and subsidiary commercial devel-
opment."1 The potential for air pollution would increase signifi-
cantly as wet1.114

The Council also looked closely at these two counties in its study
of the onshore impacts of fluter continental shelf (OCS) oil
development and found similar impacts. OCS development would
increase the number of jobs by 20 to 30 percent over the base created
by superport development, more than doubling the 1970 population.
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Industry would replace tourism, fishing, and agriculture as the eco-
nomic base, 'and large numbers of new public facilities, especially
schools, hospitals, and waterworks, would have to be built. These
facilities would have to be provided by small towns and especially
the fishing villages along the shore of the Bay, localities which often
lack the economic capability to support, and the, land use planning
and regulatory tools necessary to control, such a volume of growth.

For most public officials at the state and local levels these induced
pacts appear to be the most important effects that can be ex-

pected from the development of new energy facilities. The various
studies referred to here attempt to provide *officials and the public
with information and analytical tools to predict and adequately
plan for such developments. There is a significant need for more
of these analyses and for cooperation among-Federal, state, regional,
and local bodies in carrying out the required planning and its
implernentation.15

Stimulants as Controls

This section has dealt with only some of the more important Fed-
eral actions that can significantly affect where, how, and when devel-
opment will occur. But not even all the relevant Federal programs
have been covered. There has been no discussion of the Federal
Housing Administration regulations and mortgage guarantees, for
example, which, ip addition to stimulating the construction of single
family detached homes, have had a very important impact on the
quality and form of much of our suburban development."G Nor
have the effects of defense and space expenditures, which have
contributed significantly to the development of certain regions of
the country, been more than briefly mentioned. The role of water
resource projects both as a determinant of land use on a local level
and as a development catalyst for many areas in the western United
States has been ignored. Finally, being focused predominantly on
metropolitan areas,'" the analysis has ignored the many programs,
particularly those implemented by the Departnlynt of Agriculture,
which determine the whole structure of American agriculture and
greatly influence development around small cities and towns in rural
\merica.

By concentrating on Federal actions, even in this limited way, this
section has also omitted, except for some facilities jointly funded
with the Federal Government, the many stats and local actions
which are development stimulants. The county or community's
willingness to provide_ infrastructureparticularly water, roads,
sewers, and schoolsfor new developments is a significant deter-
minant of where, how, and when that development will occur.

There are many other examples of local stimulants. Sales taxes, par-
ticularly when local governments receive their proceeds, provide an
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incentive for the -it,ornotion of commercial facilities."° Many local
land use planning and regulatory efforts stimulate sprawl and in-
creased automobile use. For example, a basic tenet of zoning has been
to segregate land usesto keep residences apart from industries and
commercial areas. With such development patterns, people must
travel farther to get from one type of area to another; hence, the
need for more automobile travel. Parking requirements, normally
included in commercial zoning ordinances, also encourage use of ve-
hicles. Easy parking makes easy driving.

There is increasing recognition of all these effects, and of the fact
that actions usually Undertaken for specific limited purposes ultimately
have wide-ranging economic, social, and environmental impacts. In
some instances, because of their influence on land use, the effects of
such actions may end up being more environmentally, economically,
and socially undesirable than the problems that they were originally
intended to correct.

For these reasons, such impacts cannot be ignored in analyzing
the desirability of proposed actions. They should weigh heavily, for
example, when an agency is considering alternative public works
investments or the best means of implementing a legal requirement
through regulations.

But predicting such effects is not easy. The significance of any stim-
ulant may change over time, as witness the apparently decreTing
importance of highway investments and the increasing importance of
sewer investments in affecting urban fringe growth patterns. The sig-
nificance will also vary.from place to place. A highway may he an
important stimulant in one area but not in another. Sewer invest-
ments may lead to increased sprawl in one community, but a lack of
adequate sewer investment (by forcing increased use of septic tanks
and hence low density development) may have the same effect in
another. And finally, the importance of these effects will depend not
only upon their physical dimensions but also upon the values of the
particular community in which they occur, values which change
greatly from place to place and from time to time.

Because of the importance of the stimulants and the way their,
effects vary from case to case, .the Council believes strongly that
their analysis (with respect to Federal actions) should be included
as part of the environmental impact statement.'" As a first step
the Council is working with several Federal agencies to develop tools
which will allow the better prediction of such "secondary effects."

2n 't
the same time, local planning officials are beginning to recog-

how the stimulating effects of infrastructure investments can
become a tool in controlling development. By carefully' planning
where the investments will be made and how they will be staged,
local, regional and state officials can strongly influence where, how,
apd when. This use of stimulants as controls is discussed in the next
section.
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- P Land Use Controls
Every community has tools available to it to control and direct

the development process. Some'of these land use controls are well-
established and well-known, although even the most traditional have
undergone changes and refinements in cent years. Others are new
and relatively untried, some offering promise, and others having
some obvious pitfalls.

Quiet Revolution Revisited

In 1971, the Council on Environmental Quality doiumented the
movement toward more effective land use controls in its report, The
Quiet Revolution in Land Use Control.12° This report analyzed in-
novative land use controls in a number of states, including Hawaii,
Maine, Vermont, Massachusetts and Wisconsin. It also examined
regional efforts such as those of the San Francisco Bay Conservation
and Development Commission and the Twin Cities Metropolitan
Council.

Since the publication Of The Quiet Revolution, effortsto strengthen
the role of the states and their regional governments in regulating the
use of land have continued. Forty-eight states have now enacted
legislation or are seriously studying proposals to expand the previously
limited role of state government in the regulation of land use. (See
the Appendix to this chapter.) '2' Initiatives undertaken by the states
include review of major industrial lot'ation decisions such as power
plants, assistance to localities to plan better for the siting of growth-
inducing public facilities, controls on surface mining, and protection
of important natural areasparticularly coastal zones, wetlands,
floodplains, and mountain regionsand historical areas from un-
desirable development. In all cases, most land use decisions continue
to be made by local governments. But the states are creating proced-
ures in which the broader state perspective is applied to the devel-
opment process.

Six states (California, Delaware, Maine, New Jersey, Rhode Is-
larki, and Washington) have enacted particularly broad state author-
ity over land use decisions in defined coastal zones, where the con-
flicts among competing uses of limited land resources are often must
severe. Six others (Connpticut, Georgia,. Maryland, Massachusetts,
North Carolina, and Vicrinia) have singled out wetlands for state
protection; most now require permits for any draining, dredging,
filling, or construction in such areas. Minnesota, Michigan, and Wis-
consin have strong shoreland and floodplainpaAcction laws. Utah
has enacted critical areas legislation.

Three recently enacted state laws deserve particular mention. The
1972 Florida Environmental Land and Water Management Act 122
(Act 380) provides for state designationof "areas of critical state
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concern," which are regulated by local government under state
guidelines or directly by the state if the localities fail to live up to
guideline requireme ts. The 1973 comprehensive act in Oregon
(Senate Bill 100) 123 t e a similar approach to state and local roles
in land use planning an regulation, with a state land use commis-
sion developing policies and goals to be implemented by local gov
erninent. The State of New York in 1973 amended its Adiroddack
Park Agency Act to p`rovide state-level control over development
on privately owned holdings comprising over one-half the acreage
within the park area.124

At the same time, many communities have taken a more aggressive
role in attempting to bring about better land use. There is increasing
citizen pressure, particularly in suburban areas of major cities, to
improve planning, to evaluate more fully the ,effects of develop-
ment, and to strengthen local development controls.120 An increas-
ingly sophisticated public has come to realize the point made through-
out this chapterthat major development significantly affects the
local economy, the tax burden, and the environment. In a recent study
for EPA, the International City Management Association found that
36 percent of all counties with populations of over 400,000 and

'!. nearly one-fourth of all cities with populations of over 10,000 have
created citizen environmental commissions to coyfront" these and
other issues.12° Further, the study found that approximately half
of the cities and counties cited citizen support for environmental
issues as being a major factor in the creation of enviropmental
protection programs. As noted in last year's Annual Report, em-
phasis on growth and change is being replaced by a concern for
stability, for, protection of the environment and for a greater sense
of community.121

A new appreciation of the importance of land use issues is also
beginning to influence thinking at the Federal level. In the past the
Federal role in land use was focused primarily on the management
of that one-third of the Nation's land comprising Federal lands,
forests, and parlcs.12° Now, as indicated in the previous section, there
is general recognition that many Federal policies and programs
influence other land use and development decisions.

Recent laws define a new Federal role in dealing with land
use issues. The Coastal Zone Management Act of 1972, adipinistered
by the National Oceanic and Atmospheric :Administration, provides
assistance to 34 coastal states and territories wishing to establish
resource management plans in defined coastal areas.12° In its first
year of operation, the program was able to fund eligible programs
in all but one of the designated states. The Flood Disaster Protection
Act of 1973 130 empowers the Department of Housing and Urban
Development to work with 15,000 flood-prone localities in the United
States to upgrade regulation of development in floodplains as a
co ion for disaster relief and insurance for structures now existing
on floo plains.
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Controlling Development

It is rare to find a locality where only one type of land use control
is in effect. More commonly, there are several controls, and it is
their interaction- the way in which they complement or counteract
(We another which effeetively, determines the degree and character
of control exercised. It is useful to analyze the effectiveness and im-
pacts of the individual control mechanisms.

ZoningZoning, the most common system of land' use control,
attempts to predesignate, the purposes for which land can be used.
In doing so, it serves to segregate uses into assigned geographic areas,
keeping, for example, heavy industries apart from residences, or even
single family housing apart from multifamily housing."'

Zoning can have significant impact on- land values, though the
direction and significance of the impact depends on how well zoning
is administered and on supply and demand situations in thipland
market. The character of a residential neighborhood, for example, is
a maim determinant of the value of its houses. Zoning assists in, the
creation and preservation of these characteristics by excluding con-
flicting land uses, such as industry and large-si'ale cononerce."2 Zon-
ing may also increase property values by restricting the amount of
land available for particular uses. For example, if there is a large

Some land use controls require no compensation because they protect the
public health and welfare; residential development, for example, should have
been barred from this floodplain.
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mand for multifamily housing but very little land zoned for that,
purpoie, the small supply of land is likely to find a very high market
price.1,' " 7 .

.

Zoning can also reduce property values. Land that is permanently'
zoned for less profitable uses; such as agriculture or large-lot single
family homes, will bring a lower price than land zmed for higher \
density uses. The degree to which land can be reseicted to less.
profitable uses is an issue of constitutional law 'dealt with in The
Taking Issue, a report issued by the Council last year and discussed,
in Chapter 4 of the Fourth Annual Report."'-

Zoning has certain inherent prablems as a land use control. Inas-
much as it can change the price of land from its free market value,
zoning may create economic incentives which work against the,suc-
cessful implementation of the desired development patterns. For
example, if two parcels of land, alike in every other respect, are
zoned for different purposese.g., one for multifamily and the other

)
fer, single family housingand if the.land prices differ because
multifamily development is more profitable, then a potential devel-
oper of multifamily units has an incentive to buy the cheaper land
and use his influence in the locality to get the zoning changed.135

hen this "spot zoning" occurs, it results in such land use aberrations
garden apartments surrounded by farmsnot where proper land

use planning would locate apartments nor even where they would be
built were there a 'completely free market.

A second problem with zoning derives from its underlying assump-
tion that different uses should be segregated. -In terms of conven-
ience, environmental effects, and energy consumption, there areoften
significant advantages to locating neighborhood facilities such as
a grocery store or a pharmacy within a residential area. Traditional
zoning, however,.generally prohibits such an intermingling of uses.

Recent nds in planning and zoning seek to remedy this deficiency

by mo, .toward a more beneficial integration of different land
uses at e proper scale.

An even more basic question in zoning is whether it is possible,
Or even desirah e, for a community to establish firm criteria for land
use that are ex ected to remain unchanged over a long period of
time. Experience suggests that it is not. Commonly, zoning regula-
tions are transformed. Amendments and variances which were

,, originally intended as rarely used safety valves .often *become the '
rule. Asa result, zoning provides neither stability of use nor a 1ogi-1

3
cal Mecha m for ,definition of use. Sctme new techniques being
used to 6v one these problems are discussed later in this section.

Aside fr ;Various inherent' problems, the manner in which
communities actually implement their zoning ordinances is often
criticized. It is said that many comnilmities fiave 'intentionally or
unintentionally adopted zoning regulations which effectively bar
low or even middle income housing from the community,'" pri-
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marily through oregulation of lot size, frontage, living space, and
setback.

It is generally, though nol.unanimously, accepted that zoning plays
a part in the determination of housing costs."' Becarise housing
costs and lot size have a direct and Positive relationship to municipal
tax revenues, while public service costs per given household are
relatively constant regardless of housing costs, municipalities have
an incentive to engage in "fiscal" zoningattempting to maximize
the revenue provided by the land,, and improvements, while limiting
the number of. new families entering the community."'

Many communities have adopted large-lot zoning in the belief that
it will preserve open space and slow development. thider these
ordinances, a house may be built only if it is on a lot of several acres.
But large-lot zoning may increase environmental problems aria create
undesirable economic and social consequences.'" It is damaging to
environmental quality in that it takes low density (leveloprnimt farther
and farther into the countryside. This requires more roads because
of the greater distances and necessitates more travel. by car, thereby
increasing energy, consumption and air pollution. As a rewlt of the
greater distances between houses large-lot zoning forces col.rimunities
to pay more per resident for sewer, electric, water, and other infra-
structure systems, which in turn leads to increased property taxes
and provides additional stimulus` for "'fiscal" zoning. .

Fortunately, there are new Zoning tech piques available which deal
more efficiently with some- of the problems of traditional zoning.
TwoOf the m`ost imporamt are the Planned unit development (PUT))
and the special purpose district.

The PUI) technique is seeing incwsed use across the country.
particularly in communities at the uir fringe. Usually embodied
as part of the local zoning 6rdinanue. it provides increased flexi-
bility for the design and siting of residential development, Under
the PUI) technique, the builder is permitted to aggregate the total
density permitted for his tract inui clusters of higher density (level-
opulent. The specific plan is determined through. negotiation between
the developer and the planning hoard. working within broad legis-
fatlyt guidelines.'" For the developer, this results in savings in build-
ing costs. For the community. it preserves relatively large unbroken
areas of open space ( usually 1() 20 pen ent of the total) and reduces
mitru-of the Costs caused IrN t, pica] sprawl developroent.

The .PI technique* Ian apply equally well -to luxury develop-
merits or moderate priced housing, Some of the most desirable hous-
ing in many cormimnities is located in the PUI)'s where savings in
housing costs are applied, to better community facilities. Or the cost
savings can be Used to provide a greater diversity in housing to serve
better the individdaYrieeds and economic capabilities of potential

o residents."' Smaller units for elderly residents, for example. can be
interspersed with larger residences.
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The second innovative technique is the special purpose district.
Like the PUD, the special district is typically a t of the local
zoning ordinance, designed generally to give great way in devel-
opment and to break traditional zoning's inflex focus on the
single lot. Whereas the PUI) is designed for neW developments,
the special dose district generally is created to protect existing
desirable use. 'articular areas of social, cultural, or historical
importance th;.t ale threatened by pressures for redevelopment. The
special purpose district is subject to controls on design and use, and it
provides varions incentives and bonuses to complying developers.

The technique has been used most often in' the preservation of
his'toric districts, such as New York City's Greenwich Village. But
it has found application as well in other areas of that city, where it
has helped to revitalize the Broadway theatre district, to encourage
the continued existence of luxury shops along Fifth Avenue, and to
preserve low income housing. 142

-
Special purpose districts and PUI)'s attempt to come to terms with

the problems and potentials of a specific area. Both techniques grow
from a recognition that normal zoning ordinances are often too clumsy
to deal with the delicate process of preserving and enhancing environ-
mental quality.

Review, of Development ProposalsTraditional zoning ordi-
nances attempt to control land use by determining before develop-
ment occurs what every piece of land will be used for. As long as
any proposed development satisfies the designated land uses, it is

allowed. But to assure that it does, most communititothave also
adopted laws for the review of major development proposals. These
laws vary from the simple requirement to file a map of platted
acreage for a new subdivision to highly sophisticated techniques and
reporting schemes with guidelines, regulations, and provisions for
public review.'" There is an increasing recognition that development
proposals must be examined on an individual basis under a system
of review that has both clearly defined standards and the flexibility
to take into account changing community values and the special
characteristics of each project.

A typical project review ordinance establishes very general .guide-

'1
-"between the developer and the municipal officials. The Ramapo, N.Y.,

Vased on the location of development with respect to existing

Ns for develOpmen t and leaves certain choices concerning the
design and location

p.

the development to case-by-case negotiation

lw takes a somewhat different approach, establishing a point system
in-

frastructure and on the developer's willingness to supply various
public facilities himself.144

Environmental imps . tatements required by the National En-
virondiental Policy Act and laws enacted in numerous states and
localities are another form of .iroject review, requiring that govern-
mental agencies review in a public document the impacts of projects
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they propose to approve or undertake. In California, state legislation
on impact statements has been interpreted as applying to significant
private actions as well.'" Increasing emphasis is being given in impact
statementAto both direct land use impacts and changes in surrounding
land uses likely to be induced by the proposed 'action.

Other state laws have created procedures and 'special boards for
reviewing development proposals. California's Coastal Zone Act set
up a statewide commission and regional panels to analyze impacts
before approving development proposals.16 Vermont's Environ-
meral Law ( Act 250) requires a review by a regional
environmental board for all subdivisions over 10 acres, any commer-
cial or industrial development of substantial size, and any develop
ment above 2500 feet in elevation.'" Comprehensive state review
of power plant siting has been established in a number of states,
including Arizona, Arkansas, California, Kentucky, Maryland,
Massachusetts, Minnesota, Montana, New Hampshire, New York,
Ohio, Oregon, Virginia, and Washington.'" Texas and Louisiana
require project review before construction of tuperports."° Delaware,
in addition to banning heavy industry from its coa I zone, has
established a permit system to review and approve ther types of
industry there. On the local level, the Association of ay Area Gov-
ernments in San Francisco has established "Project Review Criteria-_ ---for Growth," which. are applied in order to analyze the environ-
mental and social impact of proposed development.'5°

Each of these approaches seeks to resolve a very important question
in land use regulation4, to what extent should controls be exercised
through traditional zoning methods of predesignating pervnitted uses,
and to what extent should each development proposal be given special
review? Most procedures being adopted at present include a mixture
of both. Traditional zoning is less likely to cause delays in develop-'
ment'and may provide less opportunity for arbitrary or capricious

- actions by public bodies. On the other hand, it tends to be inflexible
and unresponsive to public opinion, and it often interferes with solu-
tions th, best serve the longer-term interests of both the private
develop r and the public. The consequences of poor design and
impro er site location are long-term losses for the residents and the
community. Hence, the current trend is clearly toward more case-by-
case review as the only way to assure adequate sensitivity to commu-
nity and environmental impacts. This move away from preregulation
toward more thorough review of. development proposals is also
reflected in two other new development control techniques which are
discussed below: development rights and land banking.

*Development Rights: Donation, Purchase, and TransferThe
Constitution places limits on the taking of private property by public

,authorities without just compensation. Under a series of court cases
in the e rly part of this century, the concept of "taking" was held to
apply t government regulation of land.15' This limits the severity
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of land regulation which can be applied in the name of the general
welfare without requiring that the owner be compensated for the
taking. For the most part, the determination of what constitutes a
compensable taking has been left to state courts,11)2 and, as might be'
expected, the line between legal and illegal regulation varies among
the states, as well as over time within the same state. Some state
courts have held that restricting development to 1 house per 5-acre
minimum lot size is a reasonable use of public power but draw the
line at a 10-acre minimum lot.'" To some extent, of course, the land

itself dictates reasonable uses. Public authorities can be more restric-
tive with respect to floodplains because development there poses
potential dangers to residents, and with respect to wetlands because
of their value as natural breeding areas.

What is left to the landowner after the community hits placed such
legal restrictions on his ability to use his land is seep by the law as
a bundle of rights. When the landOwner subsequently sells or gives
away his land, he is actually transferring this bundle of rights. How-

..
ever, there is a longstanding right to split off some of the rights from
the bundle and sell or donate them separately from the rest. Often
in the past, for example, one farmer would sell to another the right
to cross a strip of his property to reach fields with no direct access.
That strip would then be subject to a right or easement held by
the other farmer and as a result might not be fully usable by the
landowner.

Over the years, the separation of such rights has become more
common as a land use control technique. Various agreements have
been formulated whereby landowners sell, donate, or transfer limited
rights from their bundle to private groups or public authorities. Some-
times such rights are called conservation easements or scenic ease-
ments. The more common generic term is "development rights"
be uSe the rights split off and transferred usually include most of
t e rights to develop the land.

There is no doubt that the community can purchase those devel-
opment rights it feels it needs" to control land use beyond the point
permitted by the Constitution. It may even condemn such develop-
ment rights under eminent domain laws and compensate an un-
willing seller, although the public benefit derived from such strong
action must be clearly demonstrated. But the purchase of develop-
ment 7rights can be expensive, particularly if it is used as a stopgap
in areas subject to heavy development pressures. An added, cost, as
in the case of publicly owned lands, is that the value 04-rights had
by the community is removed from the tax rolls.

Despite these legal intricacies and the financial limitations. there
is increasing interest in a wide range of approaches to development
rights as a part of the community's land use controls. New approaches
include donations, transfers, and other devices in addition to purchase
of these rights.'"

The donation of development rights is a valuable approach in cases
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in which landowners are agreed that they would all benefit from
restricting or preventing further development. Each owner deeds his
rights to a public body or a private nonprofit preservation group.
Landowners continueto use their pioperty and can sell, it, subject
of course to those rights now held by the done. Such donations can
reduce the owner's property taxes and may be deductible as a charita-
ble gift in computing Federal income taxes.

Some development rights donation agreements have been in force,
for many years. Residents of the Mill Creek Valley in suburban
Philadelphia have had an agreement in effect for nearly 35 years;
it withstood the pressures of surrounding suburbanization and nearby
freeway construction and preserved the natural character of the
valley.15° Large portions of the Brandywine Valley in Delaware and
southern Pennsylvania have been similarly set aside as permanent
open space."° The donation approach has also worked in conserva-
tion areas in New England."'

Where donation of development rights does not appear possible,
a community may wish to purchase and hold development rights when
it desires to restrict development to a degree not permissible through
regulation. The community can choose the amount of rights it wishes
to purchase according tn a variety of factors. In the case of some
parcels, for example, it may be enough to buy only the Tights to higher
density development; in other cases, the right to prevent all further
development might be puifhased. A recent example of this selectivity
is the proposed plan for file Brandywine Valley in Chester County,
Pennsylvania. This plan calls for the Chester County Water Resources
Authority to purchase development rights to the edge of the flood-
plain of the Brandywine River or to a distance of 300 feet, whichever
is greater, and the rights to develop at density greater than 1 house
on each 4 acres on wooded or steep slopes.'"

As with donation' of development rights, their purchase is not
a new and untested development. Such purchases have been used
to protect wetlands and other environmentally critical areas and
have also been used extensively around airports."° Nevertheless some
public officials are,still reluctant to purchase development rights on
an extensive scale. One criticism is that development rights often
cost nearly as much as titles to the land. This is indeed the case
where efforts to purchase development rights are initiated after
the land has come under the pressure of urbanization; in such
circumstances, most of the value of the land derives from its develop-
ment potential. On the other hand, the State of Wisconsin pur-
chased development rights in rural areas adjacent to the Great River
Road along the Mississippi River over 30 years ago for a few cents
per front foot ; today the road is fully protected from billboards and
extensive development. 1i°

Another criticism is that the purchase of development rights causes
enforcement problems and makes the land difficult to manage.'"
But die Nature Conservancy, which has considerable, experience in
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the receipt and purchase of such partial estates in land, has found
that the landowner continuing to live on the land is the best manager
and law enforcement officer of al1.1"

An important new concept is "transferable development rights."'"'"
Traditional land use controls assume that the development potential
of a site may be used only on that site. The new concept proposes
to break this linkage between a piece of land and its development

\Vtential by permitting the transfer of the development rights to
land uhere greater density will not be objectionable. In freeing the
development rights for use elsewhere, the technique would avoid
current inequities by enabling the owner of a restricted site to
recoup lost economic values by selling the site's development
potential.

(t\kn,.
Un er this concept, as it is generally envisioned, all land would

initially assigned the same number of development rights per acre.
Then a p\ would lay out zones for low, medium, and high density
development. Landowners in high density zones, needing more rights
in order to build to permitted levels, would buy those rights from
landowners in low density zones. Thus the development rights would
be bought and sold on an open market. Any landowner could take
part, but he could develop his land only to the degree that he had
accumulated development rights and only to the extent perditted by

Many land use control deviceszoning, review of dev lopment proposals,
development rights purchases, land banking, and timed development plans
are available to localities to help direct the pattern and pace ( new growth
and to reduce its adverse environmental effects.
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the zone he was in. Unlike current zoning practices, the boundaries
of the zones or the degree of development within a zone could not
be changed.

The is still a great deal of uncertainty,about the details of how
such a system would work and the extent to which it would be
associated with more traditional land use controls such as zoning.
Sonic concrete proposals, however, are being developed."' Given
the gaps in existing research ,and the obvious problems of imple-
menting poorly conceived transfer programs, extensive investigation,
research, and experimentation are necessary before such a system
is widely adopted.

The public costs of such a program should be limited to organizing
the development rights market and making sure it works. If the
rights are transferrable only within a community, the tax base re-
mainsconstant, for the increased tax payments of the purchaser of
develoipment rights will oftset the reduced payments of the seller.
One substantial benefit for the community is that land from which
the development rights are sold is effectively preserved in low density
or open space use in private lands without cost to the public.

Transfer of development rights ,has been attempted on a limited
basis by some cities, and it has proven particularly useful in preserving
historic buildings in neighborhoods under redevelopment pressure.'°5
Such buildings may be saved if the owner can transfer the right to
build a higher structure on the site to a nearby prorperty he owns. In
this way, he is permitted to build higher on the latter site in return
for preserving the lowrise historic building on the former. This
assumes, of course, that there are height restrictions in the neighbor-
hood beyond which the developer wishes to build and that a building
of such height is not undesirable.

Whether the development rights transfer approach should achieve
wider application and even replace zoning and other traditional land
use controls may soon become a major topic of debate. At this,point.,
the transfer concept is still in its infancy. As with any other innova-
tion, it will be widely adopted only if it is clearly proved superior
to more traditional metflds. However, sorne'parts of the development
rights transfer concept may prove useful in the long run. They may
provide a way to alleviate the unfair "windfall" and "wipeout" effects
brought on landownerS by current land use controls.""`

Land BankingAnother potential mechanism for public control
over development is land balking. This approach involves the
acquisition by the community of extensive undeveloped lancfsur-
rounding the community with subsequent resale of parcels and tracts
to developers in a way that effectively controls the rate and pattern
Of urbanization.

New communities such as Columbia, Maryland, and Irvine, Cali-
fornia, demonstrate the simplest form of land banking. The developer
acquires a large tract of undeveloped land, prepares a land use plan,

'432-'4(.7 74 -
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and provides major infrastructure investments such as roads, sewers,
and utilities. He then controls development of the community so that
the construction of residences, commercial centers, recreational areas,
and public facilities are efficiently staged and coordinated. In this
way the community developer creates a more orderly growth process
and is able at relatively low cost to preserve lands for future public
facilities and for open space.

Public land banking schemes, though uncommorr in the United
States, are used in many other countries. Programs of land acquisi-
tion and banking have been implemented in Australia, Canada,
Denmark, England, Germany, the Netherlands, Hong Kong, Israel,
Norway, and Sweden.

Several examples bearparticular mention. The English towns
have been built on land acquired for that purpose by public corpor-
ations which undertook the development, planning, land acquisition,
and construction.1 °' Sweden's municipal land reserves have particu-
larly impressed urban American planners." After World War II,
Stockholm undertook a very aggressive program to control the process
of urban growth, which resulted in attractive, well-planned suburban
communities, separated by green space from the core city and from
each other, and efficiently linked by public transportation and
highways.

The applicability of muchof this foreign experience to the Ameri-
can situation is liniited."° However, land banking which has been in
elf t since the 1930's in the Canadian proVinces of Alberta and
S lcatchewan may be more directly relevant because of the similar-
it between U.S. and Canadian property laws and traditions. It is
interesting to note that a Canadian Government task rce studying
the Sasicatchewan experience found that the prices charged for hous-
ing in and around cities using land banking were significantly lower
than those around comparable cities that had not adopted such a
program.'"

As with z6ning, the economic effects of land banking depend on
how it is administered. The act of withholding land from the market
should increase land prices.'" This escalation in land prices is par-
ticularly severe during the initial public acquisition of the land.
After initial acquisition, land prices are determined essentially by,
the amount of land released for development. The initial inflationary
effect can be avoided by purchasing' land sufficiently distant from
the urban fringe that it is not yet effectively a part of the urban land
market and, thus is much less expensive. However, such an approach.
would prevent land banking from having any sigra-ficant short-range
impact on the urban 'growth process.' 2 The Swedish experience sug-

. Bests that land for a reserve should he acquired-at least three decades
in advance of its anticipated development."3

Land banking undertaken nearer to urban areas can have a
positive effect. by assuring the development of previously passed-over
parcels. Such parcels, leapfrogged by developers for larger and
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C er tracts farther out, sometimes amount to a substantial propor-
tio the total urbanized hrea. By preventing such leapfrogging,
land banking can force the filling in of passed-over land and create
more efficient land use patterns, although the financial advantage
of banking in advance of urbanization is lost to the public."a

There has been some experimentation in land banking in the United
States, not only through recent new communities, but also in the
creation of a few "greenbelt" towns during the 1930's and govern-
ment towns such as Los Alamos and Oak Ridge during the 1940's.
More important, a number of communities have implemented' what
amounts to "land banking" by advance acquisition of land, later used
for schools, open space, and highway corridors. While this does not
result in control over large land areas, such policies appear to benefit
localities in two ways. Needed land is acquired while it is still cheap,
and prior knowledge of such public facility location permits more
effective' planning and more informed private development
decisions." 5 . C'

There remains strong interest in the possible use of more exten-
sive land banking schernes.16 Two Presidential Commissions, a spe-
cial Congressional committee, and numerous other official, quasi-
official, and private organizations have recently undertaken analyses
of the problems of providing for more orde.rly urban growth.'" Al-
most without exception, their reports call for the public acquisition
of land in order to reduce the cost of public facilities and to guide
and control urban development more effectively.

No- rowth and Slow-Growth PoliciesAs this chapter indicates,
the linterrelationships of community goals, economic forces, tax pol-
icies, and land use controls are extremely complex and little under-
stood. As a result, citizens in many communities share a feeling that
the development process is out of control, that decisions are made
which benefit only the influential developers' interests, and that
piecemeal. changes are having an unpredictable cumulative effect on
the quality of life.' 8

The reaction in many localities is a strong citizen effort to slow or
stop growth. In its most extreme form, communities have decided
that they want no more growth and will allow no more demelop-
ment.19 Such an approach is futile as a long-term solution. Among
other problems, it may deny some the right to a reasonable use of
.their land, a denial which is in violation of the Constitution unless
the owner is compensated for his lass by the community. Few com-
munities have the wherewithal to buy out all the development rights
surrounding them. Such an approach also tends to have the effect
of merely pushing growth elsewhere.

When such 'flat bans on development have been imposed for
unlimited periods, they have run afoul of the courts."° On the other
hand, there is at least some evidence that in those areas in which a
community has imposed a temporary halt on development in order

9 4
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to plan its future, the courts will be more receptive. In one recent
Federal court case, a small town in NeW Hampshire, faced by a large
seasonal home subdivision, rezoned the land tot -acre minimum lots
to halt the project until a town plan could be developed and.
adopted."' In upholding the community's right to call a halt to the
development, the court emphasized the temporary nature of the
locality's action, the relative size of the proposed development com-
pared to the existing town populati n, and the fact that the action
denied no one housing, since the mposed development' was clearly
for second homes.

Many communities have imposed moratoria on various phases
of development. One recent study found that nearly one-fifth of
all local governments surveyed had imposed some type of moratorium,
most frequently on building permits."2 Another type of moratorium
often used is on new sewer connections. This is usually done upon the
order, of state health or water pollution control authorities to pre-
vent overloading of treatment plant capacity. Over 200 such mora-
toria mere in force during 1973."' They are generally upheld when
challenged in court, being temporary and necessary for compliance
with state and Federal water quality laws. These is usually a sched-
ule for the construction of new treatment facifities which provides
assurance that the moratorium will he lifted in the foreSeeable future.

Some communities, however, have adopted such moratoria in a
more open attempt to control rates or patterns of population
growth."' Although the actions may well limit the amount of growth
taking place in one community, that growth will probably occur
somewhere else, perhaps with more adverse economic, environmen-
tal, and social effects. For example, if the moratorium prevents hook-
ups to existing sewers, desirable in-fill development on previously
skipped-over land cannot take place. This may contribute to con-
tinued urban sprawl by narrowing the development alternatives to
single family housing on large lots with septic tanks, usually feasible
only in undeveloped areas far from the central city. Alternatively,
the moratoria may forct developers to install "package treatment
systems" which add to the cost of housing in 'the short run and
create substantial maintenance and monitoring costs' for the locality
in the future) "" In short, rather than controlling urban development,
sewe'r moratoria can accelerate sprawl.

Sewage treatment moratoria can have other counterproductive
impacts as well. For example, in :Facoma, Washington, the State
I )epartment of Ecology in May 1971 imposed a ban on further septic
tank installation in order to prevent greater pollution of ground and
surface water. But during the 4-month delay between the announce-
ment of the ban and its implementation, builders stockpiled septic
tank and building permits and built a great many units with septic
tanks which. might well not have been built otherwise)" A related
phenomenon occurred in 1970 in Montgomery County, Maryland,
when some areas of the county were placed under a moratorium.
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while others, were not. A run on permit applications took place, and
the development of the county was distorted by the high amount of
construction in the unrestricted ard1/41"

Sewer moratoria can also have a serious effect on low and mod-
erate income groups by tightening the housing market and increasing
housing costs, since package plants and septic systems are costly
and the latter require large lots.

The difficulties of sewer moratoria are succinctly stated in a report
of the County Executive's staff in Montgomery County: 'rile re,
sults [of the moratorium] have been disappointing. The increase
in sewage flows bas not tapered off. The residential construction
rate has actually increased . . . The, price of housing, both rental
and sale, has risen extraordinarily in recent 'years, making it increas1
ink difficult for people in lower and moderate income ranges o
obtain housing in the county. The end result is that both water q
and socioeconomic problems have gotten worse." Ic°

In contrast to these difficulties with no-growth policies, a number
of new concepts of slow growth or timed development have been
successfully implemented, usually by small communities with skilled
land use planning staffs and progressive elected officials. The general
approach of these communities has been to define a rate of expansion
compatible with the desires of the community and projected growth of
the region and to implement land use strategies to control new con-
struction and direct it to designated areas in such a way that public
services can he provided most efficiently.

The Town of Ramapo, New York, is perhaps the- best-known
example of the timed development approach."° The community
has established a 17-year plan to accommodate and direct antici-
pated growth. The community evaluates development proposals
on a point system that emphasizes the availability of public services,
which are extended in planned stages. While- it has been criti6Teciv
for not providing sufficient low and moderate income housing, the
Ramapo plan has been upheld in court as a reasonable exercise of
community land use authority.

It is interesting to contrast the Ramapo decision with a recent
California decision which threw out the plan of the town of Petaluma
for limiting development to annual increments of 500 housing units,
holding the plan to be a violation of the Cimstitutional right to
travel.1°" The case is being appealed.. Under the Petaluma plan, a

:cfmpetition is held each year to decide which proposed (let '

ments should be approved. As in Ramapo, a point system is rist il.
to evaluate development proposals. But one distinction worth noting
is that the majority of the points in Petaluma are allocated to design
and other subjective criteria, while in Ramapo the emphasis is on
availability of public- services readily identifiable in the plan.

In summary, it may he predicted that the efforts of communities
to slow or stop growth will continu&and probably'spread. Among the
important distinctions to be drawn are: (1) whether a proposed
halt is temporary or permanent; (2) whether it is part of an attempt
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by the community to get a grip on things or simply an effort to stop
all growth; and (3) whether it is being done in the face of a relatively
large influx of development. Efforts to use sewer moratoria or similar
bans to stop growth, because of implementation timetables and en-
forcement difficulties, have not proven effective and may actually
exacerbate some environmental, economic, and social problems. On
the other hand, approaches which try to predict and, accommodate
growth through timed or staged development plans 'offer considera-
ble promise and evidently can be accomplished within existing Police
power authority if carefully designed to assure. the preservation of
property rights.

Preferential AssessmentAnother ° land use control which has
become popular in recent years is preferential tax assessments for
certain types of real property. Preferential taxation is a. method of
lowering the tax burden on land such as farms or forests or historic
districts which the community wishes to preserve by assessing at less
than its full market value.'" 3

Most often, preferewial assessment programs are adopted in order
to preserve current desirable uses of land."2 Some states have adopted
preferential taxation for ryas( ns of equity after determining that
farmers and other owners of c j'en space had been paying higher
property taxes in relation to blic services received than' other
landowners.

But preferential taxation appeals to a wide range of groups with'
different goals, including farmers, environmentalists, large land-
owners, and even land speculators. As a result, 33 states have already
adopted some forte of preferential taxation, while others have it.
under serious consideration. (See Table 7.) However, there is some
question as to the effectiveness of preferential taxation in accompl0-

Ise ing the desired. goals. The 'best that can be said is that the effective-
ness depends upon the goal sought and how the program is im-
plemented.

Preferentia'leassessment clearly does redistribute income, for it re-
duces the holding cost of land to the beneficiaries and requires in-
creased taxes on 'otheri. Studies, in California and Maryland have
found that property tax razes may be increased 10 percent or more for
property that is nth afforded a preferential status."3 Even if the
payment per person is small, the aggregate payment may he large.

Neil Jersey study estimated that about $48 million in extra taxes
weiv paid by nonfarmers in 1972 -because of the preferential taxa--
tion law.'"' Two States, California. and New York, recognizing pos-
ible lh'ss of local tax revenues, have passed laws instittit* reim-
bursernent for localities which suffer a loss as a result of preferential
assessment. '

Whether or not the transfer of iitcome resulting from preferential
assessment is equitable depends upon one's definition of equity, who
is paying the increased taxes, and who is' receiving the benefits of
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Over 30 states have enacted some form of preferential assessment for prop-
erty taxation in order to protect farmlands, preserve open space, provide for
recreation, or help control urbanization.

o

the lower assessment. Although most laws include some restrictions
on who can berkefit, the requisites are usually loose enough that Fly
'large landowner can qualify. Thus land speculators as well as bona
fide farmers find it cheaper to hold land under a preferential taxa-
tion program.'" To the extent that this is the case, preferential taxa-.
tion may do little to preserve open space or current use. Nevertheless,
about 40 percent of a group of New Jersey landowners who partici-
pated in a preferential taxation program indicated that it helped
in allowing them to continue to farrq, and at least one analysis con-
cluded that the scheme did slow the conversion of agricultural land
into urban uses.'"°

Studies in other states are less encouraging with respect to the
land use impact of preferential assessment. An analysis in California
indicated that land included under the State's Williamson Act, was,
for the mo§t part, more than 10 miles fro i the nearest incorporated
area:"' In such cases, farmland .is likely to remain undeveloped,
regardless of preferential assessment.. In or er to avoid this problem,
some state laws restrict land eligible for ferential assessment to
specific areas, y high are usually those which ire under greatest devel-
opment .presstire and the preservation of w VI is in keeping with
land use plans. (See Table 7, column hea d "predesignation.")

Prefers ntial assessment, bY* lowering the costs of holding lands-
for future development, can aliio stimulate leapfrog development on
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I AgricultureIn addition to crop land includes pasture, nurseries, horticultu re,
and apiary.

General Open Space includes land used for outdoor recreation in general. ,,,

Specialland devoted to a specific category such as goRing, country clubs, and

planned development. a

4 Pre-designationland %filch has keen designated for a particular use by a city,
town or county. To receive preferential assessment land must fall within such 9
designated area and meet other eligibility criteria.

?With the rollback penalty, if the land Is converted from its preferred use, the
(Continued)
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the urban fringe. This form of development is generally m ore
wasteful and more land-intensive than that which is likely to occur
naturally.

To meet this pr oblem, most states have established conversion
,...,_,,penalties or recapture provisions to reinforce the incentive to preserve'

the land in itscurrent use. (See Table 7, column headed "conversion
control.") These penalties most commonly take the form of la "roll-
back" or a "deferred payment," requiring the landowner to pay an
amount equivalent to several years' worth of tax savings, sometime§
with intei._!st, if he develops the land, They can also take the form of
a conveyance tax whereby the owner pays some percentage of the
land value if he sells his property to a nonfarmer or decides to
develop it himself. If such penalties,arc sufficiently harsh, tliAy will
reduce the profitability of developing the land; but they will also
reduce participation by landowners in the program.

A step beyond the penalty provision.is airequirement that any
landowner desiring preferential assessment sign a contract to keep
his kind undeveloped for a certain nuniber of years. In California,
the Williamsor) Act requires a contract of at least 10 years. It is
automatically renewed annually unless either party to the contract
requests nonrenewal. If the contract is not renewed, the assessment
is gradually increased to the market value as the number of years
remaining in the contract decreases. Because the contract effectively
restricts those who might seek sell their land in the foreseeable
future, owners hear urhanizin areas are less likely to take ad-
vantage of the preferential treatment than owners of more remote
land. The contract technique is the exception, lever. Some other
states use informal negotiation between the landowner and govern-
ment. The vast majority use neither technique but allow any land-
owner meeting legislated requirements to enlist in and withdraw from
the program at his own discretion.

At this point it must he concluded that the various state preferen-
(Centtniipd) d

owner is required to pay an amount equal fb several years worth of the additional .
property faxes he would have had to pay had his property not received the benefit
of preferential assessment.

4"Other Penalty" is usually the assessment of intereSt charged on the rollback
penalty.

I In Connecticut, open space land must be recommended for preservation and
designated open space by a municipality's planning commission in its plan of
development. ,

1 Connecticut and New Hampshire have adopted a tax, similar toa conveya nce
, tax, which is linposed at the time the !land use is changed.

In Iowa and North Dakota the land must be within the limits of a municipal corpo-
ration and in South Dakota it must be within a school district.

r, In Maryland, the land to be assessed and taxed as planned development land
must be in an area covered by a current master plan or otherwise designated as a
satellite city or town.

Ii open space must IV predesignated by a town or city, and floodplains by the
, Flood Plain Commission.

13 In Virginia the land must be desighated for its use (as agricultural land, timber
land, etc.) in a town or county land use plan.\Source:' Economic Research Service, U.S. Department of Agriculture, State Pro-

ams for the Differential Assessment of Farm and Open Space Land (1974).
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tial assessment progrins have had mixed results, at best, in achieving
their objectives. Because of,the popularity of this land use,control
technique and the controversy over how it can be made more effec-
tive, the Counil has contracted with the University of Pe nsylvania
to undertake an evaluation of preferential assessment as *, now
heingrcarried out by states and to develop recommendations on MI-
proving its effectiveness as a growth control mechanism.

Open Space as a Land Use control Traditionally, open space
has been considered a beneficial public expenditure in itself; there
has always been substantial interest in preserving open space for
visual amenity, outdoor recreation, natural resource conservation,
flood prevention, and preservation of agricultural lands. But it is also
recognized, as a mechanism for the containment and guidance of
growth.'" The purpose of greenbelts, long used in England and other
foreign countries, was to contain urban growth by preserving a belt
of open space around the city.'" But this approach was thought by
Americans to be too costly.

The United States, of course, has never had a shortage of open
space. The basic issue has been its location .with respect to urban
areas- the amount of open space that should be set aside and
preserved within or near cities."" The proposal to preserve large

E wedges-of open space in metropolitan areas has had some support in
this country."' Such wedges serve to direct urban growth into corri-
dors radiating from the central city. These corridors enable more
efficient allocation of mass transit and otherservices than; typical
sprawl development. But few cities have been able to implement such

,plans.
Of the several - methods for preserving open space, the most straight-

forward is public acquisition by which government takes title to the
land and provides public access. But public acquisition has certain
limitations. It is costly; it removes land from the fax base; it%brings
operation and maintenance costs; and it assumes that all open space
should be put into public use. For these reasons, communities are
turning to other techniques to supplement the purchase of land where
public access or full public ownership does nbtappear necessary or
even desirable.

The concepts of development rights and preferential assess-
ment discussed above may help to accomplish this goal. These and
similar devices can be used to acquire necessary rights through do-
nation, purchase, or transfer to other land. In addition,,many juris-
dictions are finding that certain tracts can be preserved from de-
velopment without public acquisition because they are in areas such
as floodplains, where development would endanger human life, and
thus fall under the police power'authority to regulate land use for-
the public welfare."2 -

(If the land must be purchased outright, the budget may allow only
the acquisition of land which is remote from urban areas, not read-
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ily accessible, and often not vereattractive. The "best land," that is,
the most suitable in terms of file community's needs, tends to be
expensive. Nevertheless, a case can be made for buying it. There is
increasing evidence that open space .preservation is economically
beneficial tocallthe developer, the 'iesident, and the lora govern-
ment.

Developers in increasing numbers are comirig to understand this.
If a developer "creates an outstanding environment, saves the trees,
has a go94 street pattern, and then adds a pool,arid a modes& recre
ation area, he might easily get $500 to $1,000 more per' house than he
'would in an ordinary subdivision." 2°3 Developers who$reserve open
'space and natural cover on bne project often find it so suoces ul
that in, their next development they tend to provide even mOre. 20

The development If park facilities gerrerally increases thre'value
of surrounpng realty; there is even some evidence that the increase,
in tax rvenue can more than pay for the cost of the parks.2°.3 It is
commdi practice throughout the United States for appraisers rep-
resenting the Federal Housing Administration to place a higher
value on house lots if'the development contains a park or if it is
near a public park.20° More,over, "today's home buyer is looking for
features beyond the confines offile house and lot. . . . In the vicinity
of park and recreation areas enhanced values of building sites up
15 to 20 percent . . . are not uncommon experiences." 201

Individual case studies offer striking examples of the value of
open space and parks. The classic study in Elisabeth, New Jersey;
covering the period' 1922 to 1939, showed that the assessed value
of properties within a quarter -mile of the Warinano Park increased
over six times while assessments in the city as a whole increased only
two and one-half times.2" Another study done in Oakland, Cali-
fornia, compared two similar neighborhoods near parks and found
that the mean assessment of property adjacent to the parks was from
$500 to over $1,000 more than land a block or two away.20° The
study conclude; that "parks do hold the value of their surrounding
lands. Not'only do parks influence assessed valuations, they also have
an effect on how residents perceive their neighborhoods, and con--
sequently a pride in the area is fostered by the presence of a park." 2"

A community gains other economic benefits from open space
programs. Land set aside as open space will not hdve to be supplied
with ,publie. service infrastructure. To the extent that open space
directs and compacts development, the savings to the community
are large. In a study done of the San Francisco Bay area, it was
estimated that a carefully planned regional open space program, by
reducing sprawl and chariheling development, could reduce the
growth of the city incoming decades by 327 square miles. The study
estimated that reduced municipal costs for installation and main-
tenance of services such as roads, water, gas, and electricity would
save $318, million; it concluded that the total cost savings would
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be of the same order of magnitude as the cost of purchasing the
land."31

The tinning, degrees .of control purchased, and location of the
open space appear to be the molt crucial factors determining suc-
cess in using open space as a growth control device. If too much of
the wrong kind of land in ,the wrong place is, preserved, the result
may le no more than a few parks surrounded by poorly planned
communities. Presumably the most suitable land foqpreservation is

d that land:which fulfills the greatest number of open space functions.
But often, as mentioned earlier, the land which is most suitable
for and most in need of preservation is also the most expensive."2
The resolution of this dilemma is,not easy. 0

Contitls as Stimulants

A theme which consistently reappears throughout this section is
that controg. can, under particular circumstances or if instituted
in particular ways, have effects contrary to the pitrpose for which
they were adopted.

J.,imiting growth in one community may only push it to a less
desirable location; the adoption of a preferential taxation scheme
to preserve open Apace may primarily benefit land speculators;
and sewer moritoria may result in more 's'eptic tankers causing more

,
water pollution. Any of these actions taken to bett$r control land
development or improve environmental quality, if done wrong, can
have the opposite effect. Just as tie stimulants discussed in the sec-
ond section pf this chapter can he used,aL's land use controls if they
are properly planned and staged, the co trols discussed in this section
can become stimulants.

,,price this interrelationship it un erstood that stimulants like
highways and sewers can he used to c9introl growth, and that controls
like zoning and preferential assessmthlt can be used to su ulate the
development of certain areasa community can begin to form to
a strategy for land use regulation. Not all thit stimulants will be
and r its authority; localities have little say about interstate high-
way or Federal tax policies, for example. And not all of the possible
contr 1 mechanisms will be feasible, but-at least some will be avail-
able. By using legal authority in these ways, most communities should
be able to overcome uncertainty and frustration over growth and
replace it with more confidence in the ability to influence where,
how, and when development will occur.

Conclusion

This chapter has identified arid briefly discussed some of
major land use issues that the Unit States faces today. The focus
is on issues Of land development, particularly in urbanizing areas. Less
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o attention has been given to other important land use question; in-
cluding the definition . and protection of "critical environment
areas,v the preservation of wilderness areas, and the land use imp
of U.S. agricultural policies.

But the chapter has proirided some indication of the importance
and complexity of 'land use as an environmental issue. It shows
how stimulants to growth can become controls of growth; how
land use controls act as stimulants to development; and how pollu-
tion wntibl programs may result in land e changes that in turn
tend to increase pollution. Many action ertaken: with the best
Of intentions may, because of the way t feet the land, result in
land use changes that are perverse in to 4,1h.e original goals.

The way in which some of these factors interact can be seen
by looking at the relationship between automobile use and land use.
We seem to have become an auto-dependent nation. There are
many reasons why this has occurred, starting With' the development
of a new technoloewhich made autcb4vallable to nearly everyone
and allowed people much greater flexibility in their travel habits
and their choice of residential location. Given our general prefer-
ence to live in rural areas adjacent to urban centers, people who
could afford to do so moved out of town and commuted to work.
This made the city a '1.r.sattractive place to live as cars with their
pollution, congestion, and Yr-Oise increasingly disrupted the stability
bf residential neighborhoods they passed through. These effects, com-
bined with increasing social and economic problems in the central4
tity {both also linked to the departure of the more affluent residents
to the suburbs), accelerated the exodus, and more and more peoPle
moved farther and farther out, driving longer and longer distances
in order to obtain their small piece of rural life.

As the suburbs attempted to adjust to this trend, they found it was
necessary to require more parking, wider streets,And greater separa-
tion of congestion-inducing facilities in order to accommodate the
automobile and to mitigate its adverse effects on residential areas.
All of the& adjustments, of course, resulted in more auto use. It is
not uncommon now for the suburbanite to have to drive several
miles to buy a loaf of bread.

This is not to say that we are wed to ever-expanding metropolitan
sprawly In fact, recently there have been some signs that this trend
may be slowing and perhaps even reversing itself.' Mass ransit rider-
ship is up in' many metropolitan areas. People are returning to the
central city, as noted in the CEQ's 1973 Annual Report. In mid-1974,
whether because of high gasoline prices, limited availability of mort-
gages, or a deeper change in values, the market for development on'
the urban fringe and for leisure homes is slowing somewhat. The
overall effect, taken with efforts to control air and water pollution
and better land use controls at the local level, has been the emergence
of significant new opportunity to look at how growth and change
can best be accrmodated.
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This opportunity to look at some new trends in our cities, metropoli-
tan areas, and rural regions comes at an appropriate time, when
many Americans are questioning the inherent value of growth and
when the desire for the new and for changes in surroundings is being
balanced by a growing appreciation for the old and for the value of
has ing roots in a -definable-community. It is easy to see that this
attitude is expressed quite-readily at the local level, where commit-
'nities are deciding how to accommodate growth and change in land
use from, new development, especially at the urban fringe and in
areas conducive to seasonal 'homes.

This chapter, it is hoped, throws some right 01,_,how communities
.

can come t o g ips v4th these, forces by understanding the long-term
implications of .tNvelopment alternatives, by using' public service
infrastructure extensions and other growth stimulants intelligently to
channel and pace growth, and by developing fair and effective land
ruse regulatory controls. It goes without saying that all these ap-
proaches are goNernments' response to a free enterprise system in
which the primary factors determining where, how, when, and what
development takes place are the genbral state of. the economy, peo-
ple's preferences- and value-s, and the costs of development to the
builder. Governmental actions ran influence decisions, but the pri-
vate sector is tie force that responds with capital and the desire to
invest it.

Any ptiigress toward better Ian use must therefore be measured
not in terms of the sophistication of legal devices or the complexity
of ,approval mechanisms develope by different levels of government.
What is important is how such controls and stimulants can be used to
influence the private sector in its decisions about how to use the land..

, The way this is done will necessarily differ from state to state, and
from locality to locality. An informed public that understands the-
process of urbanization and what can he done to reasonably control
it through legal and equitable land use ',tanning and regulation has
taken a major step in the right direction.
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APPENDIX

Recent State .Land' Use Legislation

1/

The following is a summary, as of July 1974, of recept State land use
legislatioh prepared by Land Use Planhing Reports.* '
AlabamaA bill to establish a study group to develop land use legislation
recommendations has be proposed by the Land Use Legislative Committee.
The state has a Coastal Area Act, a strip mining law, a property tax that
permits come agricultural land protection, and has delegated planning and
zoning authority to localities.

Alaska As part of a "state strategy" Alaska is developing a comprehensive
planning process that will include land use plans. Legislation to implement
the strategy is expected to be introduced in the 1975 legislature. The Federal-
State Land Use Planning Commission for Alaska is working with the state
on the strategy and on planning for use'of the 97 percent of the state's area
owned by the Federal Government.

ArizonaThe Arizona Environmental Planning Commission is con ucting
public hearings to gauge public attitudes. toward state land use programs.' It
is to report recommendations to the 1975 legislature. Arizona has a power
plant siting law, traditional local planning and zoning controls.

ArkansasA major committee appointed by the-governor is expected to
report in October on general or specific proposals for land use legislation.
Arkansas has a strip mining law and a "Utility Facility Environmental Pro-
tection Act." Local zoning and planning controls are little used, except in
cities.

California California has no single comprehensive land use plan. But several
'programs cover a total of about 75 percent of the state. The most important
is the California Coastal Zone Conservation Act that requires permits for
development along the coast A land use bill (A.B. 2978) and a critical areas
bill (A.B. 2979) are being considered by the legislature now; a strong power,
plant siting bill was passed this year; the 1965 Williamson Act is designed to
preserve agricultural land and open space; and localities have full zoning and
planning authority.

"This summary is based uptin a report published by Land Use Planning
Reports entitled A Summary of State Latid Use Controls =July 1974 (Wash-
ington, D.C.: Plus Publications, 1974).
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ColoradoA new state law (H.B. 1041) went into effect May 17 giving the
state control over development activities of statewide interest. Colorado has
a relatively weak strip mining law, has a law permitting assessment of some
agricultural land on its use value, and enacted a bill (H.B. 1034) this year
to clarify the full zoning and planning controls mow available to localities.

ConnecticutThe state is conducting public discussions on a proposed Plan
of Conservation and Development with legislative action on resultant pro-
posals expected in 1975. The plan will probably call for local land uce controlS
with state guidance. Agricultural land is taxed at torrent value and a con-
veyance penalty tax is assessed.

DelawareA committee called Delaware Tomorrow is to look at growth
and land use. In the coastal zone the state has banned heavy industry
within 2 miles of the coast and tate permit% are required for other coastal
uses. The state has a preferenti assessment law for agricultural land. Each
county has a planning and zoning ommission.

Florida The Florida Land and er Management Act of 1972 authorized
Florida's statewide land use policy. It Provides considerable state control of
critical areas and development of more than one-county interest. Florida has
a preferential assessment tan for agricultural lands. Localities were given full
zoning and planning authority in 1968.

Georgia Vital areas bills (H.B. 12677 and S.B. 557) were defeated by the
legislature this year. The state now controls activities in wetlands. Localitie's
have full planning and zoning authority.

HawallHawaii enacted the first state land use program in the Nation in
1961. It zones the state into four land categories. At the legislature's direc-
tion Hawaii is now developing a 10-year growth policy. Coastal zone and
other controls are bound into the state land use program.

IdahoFour bills (S. 1434, S. 1328, S. 1376; and S. 1377) that would have
provided a comprehensive land use program were defeated this year by one
vote in the Senate. The state has a strip mining law. Localities have full
planning and zoning powers.

Illinois- Three land use bills (H.B. 1123, S.B. 975, and S.B. 802) were
introduced this year but went nowhere. The state does have a strong strip
mining bill, a deferred taxation scheme for preserving agricultural land and
open space, and full planning and zoning' authority in its localities.

4
IndianaA compiehensive land use bill was introduced and withdrawn this
year. Indiana was the only eligible state not applying for Federal coastal
planning grants in fiscal 1974.11e state has a fairly strong strip mining bill,
taxes agricultural land on a preferential basis to preserve farmland and open
space; and gives full planning and zoning authority to localities.

IowaA comprehensive land use bill (H.B. 1422) was passed by the House
this year but was rejected by the Senate. Ninety-five percent.of the land is
in agriculture.; agricultural land is assessed at use value.

Kansas-- legislative committee and an advisory committee of state officials,
scholars, an izens are attempting to identify land use issues. Localities have
full zoningauthority.

Kentucky--A Land the Planning Council was created this year by the state
legislature and will report to the 1976 biennial legislative session. The state
has a strong strip mining law, a new power plant siting law (H.R. 438), use-
value assessment with deferred taxation to preserve agricultural land, and full
local planning and zoning authority.
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i.oulsiana The Office of State Planning is drafting a growth and conserva-

ton policy as a first step toward a state land use policy. A special commission
has proposed development of a coastal zone plan. Agricultural land can be
assessed n its use value. Although localities have planning and zdning author-
ity, plan ing is still relatively new around the state.

Maine- A site selection act requiring a slate license for major development,
a zoning control act for shoreland, Fthe regulation of unorganized areas (over
half the state), and registration a' 'regulation of critical areas Constitine
most of the state land use program. Maine has deferred taxation for agri-
cultural land and full authority for localities to plan and zone.

Maryland -Enacted this year was a critical areas bill (S.B. 500) chat alloWs
the state to add to a fist of critical areas d signat by localities and the state
to intervene in local regulatory proce dings .'elating to such areas. A
coastal zone planning bill was killed this ear/ he state has strong power
plant siting and strip mining laws and an a vanced use-value tax for pre-
serving agricultural land. lAcalities are quite advanced in using full plan-
ning and zoning authority.

Massachusetts---There are proposals in the legislature for a bill (H. 5567)
that could lead to a statewide land use program and a more comprehensive
coastal zone bill. A power plant siting law was recently enacted. Localities
have full planning and zoning authority. --:, . .

Michigan--A land use bill (H.B. 5055, ,ren bered H..13. 6097) was
killed by the House by one vote this year. Powc plant siting bills lyere
also killed. An agricultural Land and Open Space ct was passed this year
allowing 10-year contracts with the state. Michigan as perhaps the toughest
state land sales regulation law. 4

Minnesota --The Critical Areas Act of 1973 authorizes the state to identify
areas, including coastal zones, that would be damaged by uncontrolled devel-
opment. The state has a 1973 power plant siting law and a deferred tax for
preserving agricultural land. Localities have fairiy advanced zoning and plan-
ning authority.

MississippiA state Task Force on Growth is attempting to coordinate
planning and set goals for the state. Local zoning and planning have been
little used.

MissouriSeveral state agencies are working on a report on growth and its
impact on critical areas. The state has a strip mining law. Only 22.-of 114
counties-have enacted planning or zoning ordinances.

MontanaThe Governor vetoed a bill (S.B. 625) this year to establish a
State Depaitment of Planning. The department would have begun developing
a statewide planning process. The state has a tough strip mining law, a 1973
Utility Siting Act, and a 1973 law providing preferential assessment for
agricultural land. ,

Nebraska- -A state resolution (L.R. l4a) by the legislature directs that hear-
ings and studies be conducted to develop land use legislation. The legislature
this year passed a use-yalue assessment act for agricultural lands and an act to
forbid interpreting comprehensive plans as requiring compliance with zoning
otdinances.

NevadaThe state Land Use Planning Act of 1973 is called a "mini-
Jackson bill" after the U.S. Senate-passed bill. A referendum goes before the
voters this year en preferential assessment for agricultural land. The state
will impose a master plan and zoning regulations on any county not enacting
them by July 1, 1975.
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New Hampshire A bill (H 13. 22) to identify critical environmental areas
was defeated this year. An Open Space Land the Commission and the State
Planning Office continue to work on land use recommendations. The state
has a power plant siting law and has use-value assessment f,or agricultural land.
Few counties have operating planning commissions, and 'where they do operate
they are9weak

New Jersey -In February a ,tate planning task force submitted a report
that is expected to lead to statewide legislation. Some land uses in the coastal
zone are regulated by the state under a 1973 law. A 1964 Agricultural
Assessment. Act slowed the rate of urbanization of farmland significantly.
The entire state is incorporated, and the 567 municipalities have zoning
and planning powers.

New MexicoWith no statewide land, use policy, the legislature voted this
year to match Federal land use planning grants if they were available. TIe
legislature-also repealed the state's Environmental Quality Act of 1972. The
grate has a strip mining law, preferential assessment for agricultural lands,
and authority for counties to regulate subdivisions.

New York--The New York State Environmental Plan, the Adirondack Park
'Agency, the Development Plan for Private Lands, and coastal zone authority
give the state wide-ranging influence over land use. The state also has a power
plant siting law, a strip mining law, a complex agricultural preservation law
and a mix of state and local control of zoning and planning.

Noah Carolina IA Land Policy Act And a Coastal Areas Management Act
were passed this ylar. The land policy measure lays the foundation for a future
land use process while the coastal measure requires land Use controls along the
coast. Full zoning and planning authority were given localities 4 years ago.

North Dakota- -Land use bills are expected to 110)introduced in the legisla-
ture next year. A 1970 strip mining law was stiffened considerably last year.
Within corporate limits, agricultural lands can be taxed according to their
use value.

Ohio --A measure affecting key facilities was introduced this year. The state
has a strong strip 'mining law, a one-stop permit power plant siting law, a
law (S. 423) enacted this year providing use-valUe assessment of agricultural
land, and full planning and zoning authority for localities.

OklahomaA Technical Land Use Advisory Committee is assisting in
preparations for meeting a Federal land use bill. The state has a strip mining
law and a variety of local land controls.

OregonA comprehensive land use measure (S.B. 100) was passed in 197$.
Implementation is now going on. Oregon has a power plant siting law and
a use-value assessment law for agricultural land. Other land use related pro-
grams are covered by S.B. 100.

Pennsylvaniai-An interagency task force is developing legislative proposals
for introduction in the 1975 legislature. The state has perhaps the toughest
strip mining law in the country. Voters in a 1973 referendum authorized the
legislature to write laws to preserve agricultural land, but the legislature
has not acted. Planning and zoning controls have been adopted for the most
part by localities.

Rhode IslandThe Department of Administration is developing a compre-
hensive plan for the state, and from it specific land use proposals should come
for next year's legislature. A state permit system now regulates some activities
in the coastal zone. The state permits use-value assessment for agricultural
land with a rollback tax penalty.
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South Carolina -A governor's committee recommended legislation for this
year which was not acted on. Localities have been delegated Lull planning
and zoning authority.

South DakotaA bill (H.R. 706) to designate and regulate critical areas
was defeated in the House this year, 29 -40. A bill (H.B. 762) requiring

counties to develop comprehensive plans was passed. Another bill ,(fl.B. 667)
to continue a legislative lanti ,tce committee to recommend legislation was
passed. The state has a permit system for strip mining and enacted this year
a use-value assessment for agricultural lands.

Tennessee -A bill to create a Tennessee Land Use Study Commission did
not make it to the, floor this year. It will probably be reintroduced next year.'
The state has a strongrarip mining law; TVA handles most power plants; and
localities have full zoning and planning authority.

TexaS------A major report on Texas land use 17;mmissioned by the governor's
office was released in December 1973. Three legislative committees are assess-
ing land use.and are expected to recommend legislation in 1975. The state has
some regulatory powers over coastal activities. Texas has use-value assessment
with deferred taxes on agricultural land. Counties have little planning and
zoning authority.

Utah -- -The Utah Land Use Act, providing for designation of and planning
for critical environmental areas, was passed by the legislature this year. A
petition has held it up and voters will have to approve it in a November
referendum. The Greenbelt Act permits preferential agricultural land taxa-
tion with a` deferred tax. Localities have zoning and planning authority, but
the zoning ordinances are superficial.

,Vermont In a major shift in the state's approach to land use pluming, the
1974 legislature rejected the third phase in the development of a comprehensive
land use plan for the state, a mapping program which would have divided the
state into five categories (urban, village, natural resources, conservation, and
rural) with different use and settlement goals. A legislative study committee
is, instead, investigating the possibility of regtflating critical areas and develop-
ments Of more than local impact. The first two phases of the state land use
plan culminated in the Land Capability and Development Plan, a guide
for regulating development according to present land use and capability for
development.

Virginia The*General Assembly adopted a resolution This year opposing a
Federal land use act, declaring that land use planning is a state function. The
legislature killed all pending state land use legislation. The Advisory Legisla-
tive Council's Land Use Policies Committee is reporting this year; and the
state is undertaking a coastal zone management program under a Federal
CZM grant.

WashingtonTwo different land use proposals were killed in the 1974
lature before reaching the floor of either house, but at least one committee is
holding interim sessions to prepare legislation for next year. The 1972 Shore-
line Management Act provides for land use regulation of a large part of the
state, including the shoreline, marshes, bogs, swamps, floodways, river deltas,
and floodplains. All 39 counties have undertaken some kind of planning effort,
and an estimated. 25 counties have'adoptefilOning ordinances.

West VirginiaThe state Planning and Development Department is limited
to providing advice and technical assistance to local governments. Only 6 of
55 counties have adopted zoning ordinances. Eleven regional councils created'
in 1972 are making inventories and analyses of state resources.
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.Wisconsinhi a referendum in A.pri' I, Voterr.,approved prefereittal assess-
ment and taxation of agricultural and open space lands. Implementing. legisla-
don is expectedto be the main land Use issue in the 1975 legislature,. Proposals
were killed this year for designation and regulation of critical environmental
areas and developinents of regional impact, acceleration of land usefinforma-
iion gathering, protection of wetlandl, and power plant siting. Under state-%
guidelines and review, the Great Lakes shorelands are zoned into cone
servancy, recreational-residential, or general purpose areas.

WyomingThe Conservation and Land Use Study Commission' has drafted
a state land use planning act for legislative consideration in 1976. Reve-

rs nue from the Mineral Severance Tax enacted this year will be used to
finance planning for boom-town growth expected to occur as strips mining
operations increase. o 0
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CHAPTER 2

Perspectives on the
-Environment

I
The major event affecting the pursuit of environmental quality

over the past year was the,,energy crisis. Eiherging energy problems
had been recognized for several yearsPresident Nixon submitted his
first message on energy policies to the Congress in 1971but the Arab
embargo in October transformed the problem into a crisis and created
a new national outlook.

The crisis forced an abrupt public recognition that old patterns
of energy supply (based on domestic oil and gas) were no longer
providing for the Nation's needs and that alternatives to dependence
on imported oil mast be developed. As a Jesuit, the crisis centered
attention on potential domestic sources of energy, such as offshore
oil and gas, oil shale, and coal, and gave new urgency to conservation
of energy as an essential requirement, in moving towards national
self-sufficiency.
. The energy crisis also underlined the close relationship between the
provision and consumption of energy and the protection of the
environment. On the one hand, all options for expanding domestic
energy production promise to haysignificant national and regional
environmental implications. CEQ's study of the relative environmen-
tal risks of oil and gas development in the At4intic and Gulf of
Alaska outer continental shelves, delivered to the President in April
1974, is representative of the environmental assessments which will be
required. On the other hand, the energy crisis created a new view-
point on a wide range of traditional environmental concerns, includ-
ing the pursuit of clean air, the disposal of solid w te, the conserva-
tion of resources, and the use and protection of th land.

The purpose of this chapter is to describe the ma r environmental
events of the past year and place thei4 in perspective. The importance
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The major event eting thstpurinit of environmental quality over the past
year was the energy *sis.

0
of the'energy crisis makes it e appropriate starting point. Subsequent
sections discuss the control pollutio air, water, noise, and the

osition of solid wastes and us substancesand the costs
of controls. The final section discusses the protection of our natural
heritage wildlife, park-%, wilderness, and forestland. The National
Environmental Policy Act, land use, and international environmental
events are treated in separate chapters.

..,

f

Energy

In the field of energy, the events of the paii year were many and
complex, as are the issues for the future. Hence this discussion begins
with a chronology. The succeeding sections discuss energy demand
(in particular the role of energy conservation during the Arab ern,
bargo and in the future) and energy resource development: oil and
gas, nuclear energy, advanced energy sources such as solar and geo-
thermal energy, and coals Of necessity, the discussion crisscrosses
over the same ground from several points of view.

Energy: A Chronology
Energir problems became a matter of national urgency in 1973, but

shortages of energy did not arrive overnight. In several preceding
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winters, natural gas supplies had been interrupted with an increasing
frequency in the northern and eastern United States; natural gas
deliveries,fell short of estimated demand by 3.7 percent in 1971 and
5.0 percent in 1972.' Shortages of petroleum distillates in the winter
of 1972-73 forced the closing of schools and public buildings in Den-
ver and other areas remote from the coastal refineries that process
the rising flow of imported oil. Independent marketers of gasoline and,.
distillates also began to feel the pinch.2

In 1973, it became evident that the Organization of Petroleum
Exporting Countries (OPEC) had become a powerful force in the
world oilinarket. Since the Teleran Agreement of 1971, American
oil companies operating abroad had been forced to yield an increas-
ing degree of operating, control to foreign governments and to pay

-more taxes and royalties for oil. Imposition of production ceilings in
some countries, coupled, with rising world demand, resulted in a
tight market situation in which companies with assured supplies of
crude oil acquired considerable advantage over those without such
supplies. Shortages among U.S. independent refiners and marketers
led the Congress to add an amendment to the Economic ,Stabilization
Act of 1973 giving he President authority to allocate scarce fuels.3
The oil import quo a system was abolished by the President in April,
1973 and replaced with a license-fee system designed to encourage
construction of refineries in the United State.4.4

By May 1973, the Office of Emergency Preparedness was reporting
widespread closings of gasoline stations due to lack of fuel. Voluntary
guidelines were announced on May 10 to assure that the burden of
fuel shortages would be evenly shared by all parts of the oil industry
and the country. Suppliers were asked to give their customers the
same percentages of crude Oil and refined products as they were given
in the last quarter of 1971 and the first three quarters of 1972.

In June, e President transmitted a major energy message to the
Congress (see Appendix F) . In it, he announced the immediate
establishment f a central Energy Policy Office in the White HOuse
to formulate a d coordinate energy policies at the highest levels of
government. For the longer term, the President reiterated his earlier
prOposal to the Congress for the establishment of a Department of
Energy and Natural Resources (DENR) to consolidate the Federal.
Government's resources management functions, and also proposed
that a separate Energy Research and Development Administration
(ERDA) be established. The objective of ERDA would be to develop
and demonstrate new technology to improve energy conservation and
to make domestic energy resources---Coal, nuclear, oil shale, solar,
and geothermaleconomically attractive and environmentally
acceptable. ERDA. would include the energy research and develOp-
ment capabilities of the Atomic Energy Commission, the Department
of the Interior, and several other Federal agencies. The regulatory
duties of the AEC were to be reconstituted in a separate Nuclear
Energy Commission (NEC).
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In the same message, the President pledged $10 billion for arn
expanded energy research andAevelopment effort to be spent Over
the next 5 years. He directed the Atomic Energy Commission to
examine availabli R&D opportunities and develop a plan for exploit-
ing them by December:

In August, the Cost of Living Council, which had -been monitoring
fuel prices for 2 years, began to focus on reported black market
activities such as reduction of gasoline octane ratings without price
cuts. In September, studies forecast serious deficits of distillate fuels
by midwinter, with shortages to fall most heavily in New England
and the Upper Midwest.° The Energy Policy Office announced that
contingency plans for rationing heating oil were being readied. On
September 8, the President asked that states modify clean air stand-
ards as an emergency measure to permit the use of high-sulfur oils
from Caribbean refineries. The President also requested that the Con-
gress approve increased crude oil production from Naval Petroleum
Reserve No. I at Elk Hills, California, in order to boost rapidly
deterioratirig crude oil supplies.°

By the end of Sepember, it wi,s clear that the combination of volun-
tary guidelines, price controls aad incentives, and clean air variances
could not avert distortions in the oil distribution system and serious
fuel shortages in sqme parts of the country. On October 2, the first
mandatory regulations, for propane gas, were published by the Energy
Policy Office.? These were followed quickly by a program for the
middle distillatesheating oil, kerosene, and diesel and jet fuel.

°Tension in the Middle East built through the fall, and in October
war broke out between Israel and the Arab states of Egypt and
Syria. This conflict suddenly politicizecrU.S. imports of crude oil from
the Persian Gulf and North Africa. Demanding withdrawal of U.S.
military support for Israel, the Arab states agreed to cut off ship-
ments to the United States and to reduce their monthly oil produc--
tion by fixed percentages, thereby tightening supplies to European
allies, an indirect means of forcing a change in'U.S. Mideast policy.
World oil prices rocketed, in some places to ten times the level of a
year before.

On November 7, the Preside- nt asked Congress for additional
powers to meet the crisis and declared a "Project Independence" to
move the Nation towards self-sufficiency in energy by 1980.8 In mid-
November, Congress passed legislation requiring a mandatory alloca-
tion program designed to preserve competition and assure equitable
distribution of crude oil and petroleum products in critically short
supply; it was signed by the President November 27.° The Office of
Management and Budget was directed to lead an interagency task
force to monitor allocation and to develop contingency plans for
gasoline rationing, and tax or price incentive plans. A cabinet-level
Emergency Energy Action Group was formed to make policy deci-
sions. Throughout November and' early December, the Administra-
tion considered various rationing and gasoline tail proposals intended

96

12"

9

e.



rm.

I

a

AI Milli'

Such signs were ,

common at service
stations during
the-Arab embargo.

to cut supplies to motorists and thereby minimize the effects of fuel
shortages on production and employment.

On December 4, the President asked the Congress to establish a
Federal Energy Administration (FEA) to cope with shortages for a
2-year period while long-term reorganization proposals were being
considered. The FEA was to be responsible for allocation programs,
pricing policy, energy resource development, energy conservation, and
overall energy planning. To deal with the immediate crisis, the
President established a new Federal Energy Office (FEO) on an in-
terim basis and -gave, it responsibility for directing the allocation pro-
gram. On December 12, FEO published regulations for the distribu-
tion of crude oil and virtually all of its refined products.10 On
December 27, FEO announced the details of a gasoline rationing
plan but promised that it would not be put into effect before March.
By the end of December, however, estimates of the potential shortage
in the first quarter of 1974 had fallen fiom "3.4 million barrels of oil.
per day to 2.7 million-barrels per day." New allocation plans were
developed and put into effect January 15.

i

During the summer and fall, the AEC worked on the $10 billion
research and development plan requested by the President in June.
With the assihnnce of the Energy Research and DiV.elopment Ad-
visory Council appointed by the President in October 1973, the R&D
program was developed and a report sent to the White House in
December.12 Heavy Federal funding was recommended for the liquid
metal fagt breeder reactor (1..,MFBR ) program at for the develop-
ment of nuclear fusion through confinement techn logy. A dramatic
increase in funding was aLo suggested for support coal mining and
utilization technology, particularly high-BTU gasification and lique-
faction. In order to accelerate development of a coal-based synthetic
fuels industry, the report recommended a synthetic fuels program with
construction of first-generation plants to begin immediate] Thg
report also recommended sharp increases for research in sol and

t
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geothermal energy and a $1 billion supplement for basic energy fe-
search; manpower development, and research on the environmental
effects of energy development. The objective of the environment
effects effort, for which $650 million was recommended, was "to
establish the capability to determine and control effectively the envi-
ronmental and health insults from the energy system through devel-
oprnen't of a sound technical and scientific basis for ensuring protec-
tion of the total ecosystem." 13

In his February budget message, the President sent the Congress a
request retaining the chief emphasis of the AEC report." The com-
ponents of the request are presented in Table 1.

Throughout the winter; an expanded FEO staff monitored the
allocation system through 10 regional offices across the country. Re-
finers were ordered February 14 to increase production of diesel and
jet fuels and to furnisladditionql fuel to truck stops." Gasoline price
increases were approved to discourage consumption and to protect
retailers threatened by falling volume of sales. On February 19, FEO
oi4ered that emergency gasoline allocations be given to the 20 states
hardest hit by shortages. 16

'During the winter, conservation programs, warm weather, and
reported leakage in the Arab oil embargo helped to keep the gap be-
tween, supply and demand at a manageable level, although many
motorists suffsred inconvenience, and utilities and large factories were
forced to trim their fuel consumption. .

The Congress failed to reach agreement on emergency energy legis-
lation before the Christmas recess. On February 27, a bill authorizing

Table

Federal Energy Rase rch and Development Program,
p19Proposed FY 1975 B get

tin millions of dollars]

Program area
Program level (obligations) Estimated

total FY
1975-79

FY 1973 FY 1974 FY 1975

Conservation 32.2 43.0 115.7 700
End. use (residential and com-

mercial) 15.0 15.0
Improved efficiency (transmis-

sion) 2.9 5.0 18.8
Improved efficiency (conver.

sion) 6.5 14.9 29.8
Improved efficiency (storage) 1.6 2.9 6.4
Automotive 7.4 14.2 23.7
Other transportation 13.8 13.0 22.0

Oil, 'as, and shah 18.7 15.1 41.8
Production .3 3.0 17.0
Resource assessment 4.6 5.0 13.1
Oil shale 3.2 2.3 3.0
Related programs 10.7 8.8 8.7

See footnotes at end of table.
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Table 1-Continued

Program area

0

(Program level obligations) Estimated
tot al Y
1975-79

FY 1973 FY 1974 FY 1975

Coal 85.1 164.4 426.7 2,900
Mining 1.7 7.5 55.0
Mining health and safety 28.2 28.3 31.0
Direct combustion 1.5 15.9 36.2
Liquefactio 11.0 45.5 108.5
Gasiticatlo (high BTU)'' 32.5 33.0 . 65.3
GasIficati , n (low BTU) 4.6 21.3 50.7
Synthetl fuels pioneer program - - 50.0
Resourc assessment 1.0 1.2 1.9
Other (In. hiding common tech-

nology) 4.6 11.7 28.1
..

Environmental co trol 38.4 65.5 178.5 t. 800
Nearterm SO; , 19.0 39.9 82.0
Advanced SO - - 4.0 12.0
Other fo uel pollutapts (In-

r ng Ni34, particulates) 8.8 13.1 . 57.0
hermal pollution .0 1.5 18.5

Automotive emissions 10.0 7.0 9.0
Nuclear fission 406.5 530.5 724.7 4,000

LMFBR 253.7 357.3 473.4
'Other breeders (OCFBR and_

5.6 4.0 MO
HTGR 7.3 13.8 41.0

,' 'LWBR 29.5 29.0 21.4
'Reactor safety research 38.8 48.6 61.2
Waste management 3.6 6.2' 11.5
Uranium enrichment 50.3 57.5 66.0
Resource assessment 2.8 3.4 10.4
Other (including advanced tech-

nology) 14.9 10.7 28.8 -

Nuclear fusion
CTR

74.8
39.7

c, 101.1 168.6
102.3

1,600

Laser' 35.1 44.1 66.3 .

Other 16.5 3.5 154.5 900
Solar 4.0 13.8 50.0
Geothermal ,. 4.4 10.9 44.
Systems studies 7.2 17.3 30.0
Miscellaneous .9 11.5 29.8

Total, direct energy 672.2 999.1 4,810.5 11,300
Additional funds for support pro-

grams
Environmental and health ef. .

fects research +133.7
Basic research and manpower

development +82.3
Total +216.0

Funds for high BTU gasification in Office of Coal Research budget do not in-
clude Trust Fund amounts..

2 Includes }uncle for laser fusion with military applications.

Source: Fact sheet to accompany the President's Energy Message, issued by office
of the White House Press Secretary, January`23, 1974.
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gasoline rationing and other conservation measures was cleared for
the President's signatuie. Becadse the bill provided for a rollback of
crude oil prices, aitneasure opposed by the Administration as likely to
worsen the shortages, the President vetoed it in March."

On March 18, the emergency period came to an end when seven
Arab oil-producing countries agreed to lift the embargo against the
United States. Imported oil began to flow into the. United States once
again. By summer, domestic inventories had been re-stored.

In May, legislation to establish the Federal Energy Administration
was passed by the Congress ;Ind approved by the President.28 The
FEA accelerated its work to de",elop the Project Independence blue-
print, a comprehensive plan for energy resource development to 1985.
At the same time, the proposal to create ERDA was well received by
the Congress, and establishment of this new agency and the Nuclear
Energy Commission is expected late this year.

Energy Conservation

Energy conservation, which had been. of interest primarily to en-
vironmentalists and certain energy-intensive industries in the past,
emerged this year as a matter of major. national importance: Conser-
vation played a vital role in helping the Nation adjust to the Arab
oil boycott. And for the longer run, energy conservation has become
a central element in the national effort to move toward qftergy
self-sufficiency. -

Energy conservation (or demand reduction) occurs for one of two
reasons. First, increases in the price of energy tend to reduce the
quantity demanded. An example is a homeowner's decision to turn
down the thermostat to reduce his monthly fuel bill. Second; changes
in habits, tastes, or government regulation can also serve to reduce
demand. Here the imposition through legislation of an energy-saving
55 mph speed limit is a good illustration. In practice, it is extremely
difficult to assign reduced consumption spicifically to one or another
of these phenomena,, and the conservation of energy achieved over
the past year reflected both. -

The Past Year

The historically unprecedented rise in the cost of fuel during the
past year was a major stimulant to conservation. Gasoline .retailing
for 35¢ per gallon in September 1973 rose to 55¢ per gallon by June
1974, and prices ,* over $1 per gallon, although illegal, occasionally
occurred during the severe shortage months of January and February
1974. Distillate heating oil rose from around 18¢ to around 30¢ per
gallon during the October 1973April 1974 period, and the price of
diesel fuel, propane; coal, and other primary fuels also rose. Elec-
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Welty prizes also skyrocketed, first as the price of primary fuels rose
and second as consumption fell off, leaving overhead charges to be
absorbed by a smaller sales base. For example, the average cost per
kilowatt-hour to typical residential users in New York City rose from
4.50 to 6.40 from February 1973 to February 1974." .

In the case of gasoline, the posted pump price did not reflect the
full cost of the shortage to the consumer. Limits on the amount which
could be purchased and curtailments in service station operating
hours forced motorists to spend time in queues or simply exploring to
find open stations. Although the adoption of practices such as odd-
and-even-day sales helped mitigate a chaotic situation, the cost in
time tgi consumers amounted to a considerable surcharge per gallon.

Even before these price increases took effect, Federal and state
governments had undertaken initiatives designed to lower energy de-
mand. In June 1973, the President set an energy reduction goal of 7
percent for the Federal Government during fiscaryear 1974 and asked
the Nation as a whole to save at least 5 percent of anticipated energy
consumption for the same period.2° In his message to the Nation on
November 7, 1973, the President asked all states to adopt and enforce
lower highway speed limits." In December 1973, legislation was
passed requiring all states to convert from standard to daylight sav-
ings time." Although savings were not expected to be substantial, the
objective was to use the natural light during the evening hours to
diminish energy requirements for heat and light and lessen the load
on less efficient peak-load electricity generating facilities.

To aid consumers in making intelligent purchases, the Administra-
tion proposed legislation requiring many home appliances and all
automobiles to bear labels describing their energy use characteristics."
This initiative was an 'extension of voluntary labeling programs
ordered the previous year by the President and undertaken by, the
National Bureau of Standards of the Department of Commepe and
by the Environmental Protection Agency. Room air conditioners are
now being labeled under the NBS voluntary program, and autos were
labeled under the EPA program beginning in the fall of 1973. FHA
home insulation standards were also reexamined in the light of energy
market developments, and more effective-standards are being readied.

In addition to these specific actions, the Administration appealed
to both consumers and business to practice conservation and under-
took an internal program to show that energy conservation was both
practical and effective. Government buildings were "delamped" to
reduce excessive lighting levels, atid thermostats were turned down.
Car pools were encouraged through parking restrictions, and all
travel requests were audited more tightly to determine their necessity.
Overall, it has been calculated that this effort cut Federal fuel con-
sumption by about 26 percent from June 1973 to March 1974, equal
to a savings of 75 million barrels of oil."

Industry also responded successfully to the challenge of higher
energy prices, fuel shortages, and government exhortation and exam-
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Improved insulation of homes and other buildings offers great opportunity
for saving energy.

ple. A comparison of the 4 months ending January 31, 1974, with the
same period a year earlier showed that industrial energy consumption
fell by about 0.1 percent at the same time that industriO, output rose
by 5 percent." This represents a reduction in energy consumption
pet unit of output (or an increase in energy efficiency) pf slightly less
than 5 percent.

Several large corporations have reported impressive results from
energy conservation efforts. Dow Chemical U.S.A., fOr instance,
achieved a 10 percent redUction in energy consumed per unit of out-
put in 1972 and again in 1973; its targee for 1974 is a further 7 pee
cent reduction per unit of output." J.C. Penney cut energy consump-
tion more than 26 percent. By adjusting thermostats to recommended
levels, by demonstrating fewer television sets, and by reducing light-
ing levels, this corporation in 1974 is ,saving the equivalent of 3,700
barrels of oil per day without cutting store hours or operating effi-
ciency."

In the residential sector, heating oil consumption was dovn na-
tionally by about 14 percent. Of this reduction, 5 or 6 percent was
due t6' unseasonally warm weather, with the remainder-r-8 or 9
percentdue to conservation. Residential natural gas consumption
was down by about 9 percent during the winter, even though utilities
were serving greater numbers of customers. Households also cut elec-
tricity use by 3 to 6 percent, varying by region. These cutbacks were
due to both higher prices and a willingness of the public to cooperate
during a national emergency.28

As would be expected, the most drastic change in energy consump-
tion occurre in the transportation sector. During the first quarter
of 1974, total gasoline consumption averaged 8 to 10 percent below
that of the year before." Shifts to car pools and mass transit for
commuting to work were major factors in helping the Nation adjust
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Table 2

Changes in Class of New Car Sales, March 1973-March
1974

Auto Class
Percent

chorale In
marKet

penetration

.,-
Low specialb/ /62.4
Compact 28.6
Subcompact 6.5
Luxury 1.6
Intermediatsi 1.3
Standard 20.6
High specialty 22.5
Medium 31.7

Source: Energy and Environment& Analysis, Inc.

to the energy shortage. However, the major reduction in gasoline
consumption was for discretionary trips for leisure and recreation,
which fell drastically, as shown in occupancy rates at hotels and motels
outside metropolitan areas, which dropped by,as much as 65 percent
below the previous winter.

The institution and enforcement of a 55 mph speed limit on all
interstate highways saved both lives and energy. Most automobiles
get over 20 percent more miles per gallon at 55 mph than at 70 mph.
Lower speed limits probably,accounted for a 1 to 2 percent reduction
in total gasoline consumption. At the same time, U.S. traffic fatalities

,alrepped 24 percent in the first 4 months of 1974, compared to a year
earlier."'

One of the most dramatic effects of the gasoline shortage and
higher prices was on new car sales. Consumer preferences shifted
sharply toward smaller, more efficient cars, as shown in Table 2.
Although this trend has been in evidence for several years, the
rapidity and the magnitude of the shift caught most of the major
American automobile producers unprepared. If the trend continues,
broader usage of smaller cars with better fuel economy can signifi-
cantly reduce our Nation's demand for gasoline in the future.

Even with the restoration of gasoline supplies, energy conservation
practices continued to be evident during the summer of 1974. If
gasoline prices had remained at 1973 levels and if incomes had risen
at a normal pace, gasoline consumption in the summer of 1974 would
have been 3 to 4 percent above the previous summer. It appears,
however, that actual consumption will be about 0.5 peicent lower,
Thus a ,ombination of higher prices and slower growth in real income
has led consumers to reduce their gasoline consumption by 3.5 to
4.5 percent.31
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Perspective on the Future

As the Nation struggled with emergency energy conservation is-
sues, a new perspective emerged with respect to long-term energy
conservation. At the crux of the problem was a crucial, issue: Could
the United States retain a high employment economic growth rate
while substantially lowering its growth rate of energy consumption?
,The controversy over the relationship between economic growth and
energy growth was based on the observation that in the past the two
had shown a close long-run correlation.

Prior to the Arab embargo, most energy consumption forecasts
assumed a continuation of the nearly constant relationship with GNP.
Demand for almost all fuels was regarded to be on the whole insensi-
tive to changes in price. Perhaps the most widely quoted projection
was that published by the Department of the Interior in. December
1972P This detailed forecast showed total energy consumption nearly
tripling between 1970 and 2000.

The energy shortage of the past winter, however, prompted a re-
examination of this relationship. Several econometric studies by
prominent economists found' that energy consumption was consider-
ably more price-sensitive than had previously been thought. Others
began toAoubt the necessity of high energy growth. For example,
Jorgenson and Hudson of Harvard and Data Resources, Inc., de-
veloped a sophisticated model to simulate the U.S. economy under
different conditions of energy supply and demand and concluded
that substantial energy conservation is possible' within the existing
structure of the economf. While reduced energy use would have
some small effects on the GNP (a reduction of 3.5 percent in the
year 2000) and cause a marginal increase in inflation, it would not
jeopardize economic growth and would have positive effects on
employmentP In short, energy forecasters moved toward a new
perspective in which energy was seen as a factor of production as
susceptible to substitution as capital and labor.

A number of new long-range energy projections began to appear,
differing radically from those of just a year earlier. Both the Ford
Foundation's Energy Policy Project 34 and the Council on EnvirOit-
mental Quality published jfkojections incorporating energy conserva-
tion efforts which resulted in total energy requirements one-third
lower than the year 2000 projections published earlier.

CEQ's Half and Half Plan 35 called for a serious long-term national
program to conserve energy while at the same time meeting the needs
of a growing economy. It suggested a target for the year' 2000 based
on growth in net per capita energy consumption of 0.7 percent per
year and on a continuing conservation effort which, through im-
proved efficiency and elimination of waste, would save energy at a
rate of 0.7 percent per year. Such a programhalf growth and half
conservationwould provide an effective increase in usable energy
of 1.4 percent per year, equal to the average rate of growth experi-
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enced during the 1947-72 period of generally rapid economic growth.
The Half and Half Plan is described in more detail in Chapter 6.

This debate is by no means concluded, but a rigid linkage between
energy growth and economic, growth is no longer accepted as self-
evident, and the importance of energy demand management in future
energy planning is now broadly recognized.

Energy conservation i3 particularly attractive from an environ-
mental viewpoint. In general, the lower the level of energy production
and consumption activities, the lower the level of environmental
degradation. For example, it is quite conceivable that by the early
1980's new automobiles could average 20 miles per gallon. If they did,
the Nation could realize energy savings of 2 quadrillion BTUs, in
1985. This reduction 1p, gaseline demand represents four large' oil
refineries and numerous. oil: wells, pipelines, and tankers. In short, to
the extent that economic `and social goals can be achieved with lower
levels of energy use, the environment will benefit.

Energy Resource Development

With the initiation of Project Independence, attention was directed
to domestic energy resources and the need to protect the environment
as production is expanded.

Oil and Gas

The United States is heavily dependent on oil and gas to meet its
Apnergy needs: In 1972, oil and gas accounted for nearly 78 percent of

U.S. energy consumption. The percentage of national energy demand
met by these two sources had risen markedly in the .1950's, from 58
percent in, 1950 to 74 percent in 1960. Beginning in the late .,1960's,
increasing quantities of crude oil and refined 'petroleum products
were imported to supplement stagnating domestic production and
diminished exploratory drilling. Immediately prior to the Arab em-
bargo, imports: had risen to pearly 6 million barrels of oil per day,
or over 30 percent of total petroleum'consumption. Some forecasts
made before the embargo foresaw oil imports rising to 15 to 20
barrels per day by 1985 and 25 to 35 million barrels per day by 2000.30
The past year brought the realization that the United States could
not allow such high levels of oil imports for both security and eco-
nomic reasons.

Domestic production of petroleum liquids reached a peak in 1970,
and it remains to be seen :}ether increased ex loration (in 'response
to higher prices) will lead to substantially increased supplies of new
oil. Some geologists believe that U.S. oil, prodaCtion levels will not
significantly increase above today's leirel. )

Domestic natural gas production, although still growing, has failed
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In 1972, oil and gas accounted for nearly 78 percent of U.S. energy
consumption.

to keep4ae with demand. Further, additions to gas treserves have
been much less than production levels during the past few years. The
response of natural gas supply to increased oil and gas prices also
remains to be seen.

Several important steps were taken during the past year to increase
U.S. oil and gas supplies: Federal legislation authorizing construc-
tion of the Trans-Alaska pipeline was enacted; 37 the leasing program
for the outer continental shelf was expanded; and administration
proposals to authorize construction of deepwater ports and revise
regulatory procedures for natural gas sales were under consideration
by the Congress us

Alaskan PipelineIn 1970, a court decision required the Secretary,
of the Interior to prepare An environmental impact statement under
NEPA before issuing penM for construction of an oil pipeline from
Alaskan oil fields on the North Slope to, the ice-free port of Valdez:0°
Following issuance of the environmental impact statement in 1972,
the project was approved, but the District Pf Columbia Court of Ap-
peals then found that the pipeline construction would require a right-
of-way in excess of the 50-foot width permitted in the Mineral' Leas-
ing Act of 1920." In April 1973, the Supreme Court declined to re-
view the Court of Appeals decision.41-

In November 1973, the Congress passed and the President signed
legislation specifically directing the Secretary of the Interior to au-
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Drilling operations offshore
on the Gulf of Mexico.

thorize construction of the Alaskan pipeline. Construction permits
were issued in January, and work on the pipeline began. By 1980,
it is expected that 2 million barrels of oilper day will flow from the
North Slope to tankerferminals at Valdez.

OCS LeasingBetween 1954 and 1973, the Interior Department
leased almost 8 million acres on the outer continental shelf for oil and
gas development. In April 1973, the President promised to triple the.,
amount of Federal OCS lands leased annually for oil and gas develop-
ment from 1 million acres in 1973 to 3 million acres in 1979.2 A
higher goal of 10,million acres for 1975 was announced in the Presi-
dent's energy message of January 1974 (see Appendix F). In line
with the accelerathd program, several large lease sales were held dur-
ing the year. In December- 1973, the Bureau of Land Manageinent
received high bids totaling $1.49 billion for 39 tracts in the north-
east Gulf of Mexico. This record was surpassed by the first 1974
sale irewhich high bids of $2.16 billion were submitted

In Mardh 1974, on the basi' of more recent and complete geo-
physical data, the U.S: Geological Survey issued revised estimates of
offshore ell and gas potentia1.44 Reserves were estimated at 10 to 13
billion barrels of oil and 71 to 93 trillion cubic feet of gas. Undis-
covered recoverable resources were estimated at 65- to 130 billion
barrels of oil and 395 to 790 trillion cubic feet of gas. The new figures
were lower that the previous estimate of 200 billion barrels of oil
and 850 hillion cubic feet of gas.

In April 1974, CEQ completed its 1-year assessment of the poten-
tial environmental impart pf OCS oil and gas developMent in two
virgin OCS areasr-the Atlantic and the Gulf of 'Alaska. CEQ had
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been directed to undertake this study by the President in his Energy
Message of April 1973. The study ranked the various OCS regions
as to relative environmental risks from offshore oil and gas develop-
ment and recommended measures to reduce the risks to acceptable
levels. The results of the study are described in Chapter 6.

Deepwater PortsThe OCS is also expected-to be the site of deep-
water ports for the very large crude carriers (VLCC's) now in use in
the world' oil trade. These tankers, displacing 200,000 or more dead-
weight tons, are too large for U.S. harbor facilities. As described in
fast year's Annual Report, deePwater ports offeepotential environ-
mental benefits. In 1973, the President first proposed legislation to
authorize their construction. In his January 1974 Energy Message,
he reiterated this request, emphasizing that despite the effort to
achieve self-sufficiency, the -United States will continue to import oil
as long as it is available at reasonable prices." In June, the House
passed a bill establishing a licensing system for deepwater ports."

Natural Gas DeregulationTo spur domestic production of nat.,
ural gas and to encourage conservation of this valuable fuel, in April
1973 the. President proposed legislation to phase out Federal Power
Commission control over the wellhead price of natural gas newly
dedicated to the interstate market and of flowing gas on which con-

. tracts had expired.47 Extensive hearings on deregulation were held
between October 1973 and April 1974 in the Senate, but as of August
no bill had been reported. In administrative actions designed to re-
duce the downtrend in gas reserves, the FPC hap taken steps to
increase wellhead prices and offer other incentives to encourage ex-
ploration. and development. However, these higher rates apply to
only a small fraction of total gas supplies."

Oil Shale--The steep rise in oil prices in 1973 has made the rela-
tively expensive technology for recovering oil from shale more eco-
nomically attractive, but critical environmental problems require
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solution before full-fledged industry can be developed. One purpose
of the Department of the Interior's prototype oil shale leasing pro-
gram is to seek ways to mitigate environmental. impacts. Generally,
two methods of extracting oil from shale are being researched: con-
ventional surface or underground mining followed by surface proc-
essing of the shale; and underground (in situ) processing. The Fed-
eraj, Government has provided some support for both processes.

Of the technical obstacles which may prevent truly large-scale.
development of oil shale resources, the availability of water and the
disposal of spent shale are considered particularly difficult. One study
indicates that although water to support a 1 million barrel per day
industry may be available, a 3-to-5 million barrel per day industry'
sing ,trrent technology might require all the surface water in the

oilsshle regions of Colorado, Utah, and Wyoming. Further, a 1 mil-
lion barrel per day industry using cur'J technology would require
disposal of 1.5 million tons of waste materials per day.4')

The. final environmental impact statement for the Interior De-
partment's prototype Oil Shale Leasing Program was filed in August
1973.° Six tracts were designated for leasing, two each in Colorado,
Utah, and Wyoming. In January 1974, a 5,089-acre tract in Colorado
was leased for a record-setting bid of $210 million. A second Colo-
rado tract was leased for $118 million, and Utah tracts drew bids
of $76 million and $45 million."' Two tracts located in Wyoming,
which were to have been developed by in situ methods, drew no bids,
indicating a need for further research on this apprbach.

Nuclear Energy

Nuclear power continued to expand rapidly in the past year. Nine
new nuclear units began- operation in 1973, increasing nuclear elec-
trical generating capacity to over 20,000 megawatts, or over 5 per-.
cent of the Nation's total electric capacity.° For the decade ahead,
or 150 additional nuclear units are under construction or planned,
representing an additional 150,000 megawatts.

A number of nuclear units scheduled for completion during the
past year were delayed for a variety of reasons: chapges in reactor
design, 'regulatory changes, late delivery .of equipment, shortages of
engineers and craft laborers, inadequate labor productivity, and
others.° As much as 9 to 10 years has been required from initial ap-
plication for a nuclear plant license to full-power operation. In his
energy messages during the past year, President Nixon called for
greater speed in licensing and constructing nuclear plants in order

' to reduce the time required to 5 to 6 years.
The AEC, which regulates nuclear power plants, is developing

streamlined procedures for licensing such plants while retaining ade-
quate safety and environmental review. In addition, the AEC has
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Nuclear power
now accounts for
over 5 percent of U.S.
electric capacity.

proposed draft legislation to accomplish certain significant changes.
Fiat, the nuclear industry would be offered incentives to construct
standardized designs, thus permitting mass production of key com-
ponents and a one-time evaluation of reactor safety, rather than con-
tinuing to build one-of-a-kind plants as in the past. Second, the AEC
would identify potential sites for nuclear plants which could undergo
the necessary environmental review so that the sites would be avail-
able and preapproved for use when a utility was ready to build.
Third, an applicant would be able to choose from three procedures in
getting AEC approval to build and operate a plant."

The AEC's proposal to develop the Liquid Metal Fast Breeder Re-
actor (LMFBR) was subjected to an intensive environmental review
during the past year. In June 1973, the District of Columbia Court of
Appeals ordered the AEC to go beyond its enviromn tal impact
statement (EIS) on the proposed breeder demons ion plant to be
built in Tennessee and to prepare a comprehe ive EIS on the con-
sequences of widespread use of LMFBR techn ogy.r.5 In March 1974,

the AEC filed its draft EIS on the LMFBR progrpm."
Both in written comments and in festimony Ikafczredan April hear-

ing, a number of environmental groups objected to features of the
AEC's statement. The Environmental Prot( ction Agency called the
draft statement inadequate." The serious objections concerned
LMFBR safety, radioactive waste disposal, threat of nuclear theft or
sabotage, environmental health effects of plutonium, and biases in
cost-benefit analysis of thv program (some of these are discussed in
more detail later in this chapter) . AEC has received an extension
on the original court-ordered deadline of June 14, 1974 to revise the
EIS. After completion of the final statement, the Commission must
make a determination of the probable ultimate environmental effects
of the LMFBR and their effect on its further development.
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Advanced Energy Sources

Increasing attention was focused on advanced forms' of energy
the past year. Commercial use of geothermal steam moved ahead,
and Federal R&D was expanded on more advanced forms of geo-
thernial energy extraction. Federal support of both solar and fusion
power R&D also increased significantly.

Geothermal Energy Technology to tap some forms of the,earth's
heat i considered well in hand and. is being applied' at the Geysers
site i northern California, where the Pacific Gas and Electric Com-
pany tifizes geothermal steamas a power source for a 400-megawatt
electri al generating facility. Geothermal resources fall iz)tflthree
broad y defined categories dry, steam, hot steam, and hot water
but as yet only dry -geothermal steam used to drive an electric turbine
generator is considered economically inviting. However, hot dry rock
sources are by far the most extensive. At the AEC's Los Alamos
Scientific Laboratory, techniques for fracturing hot rock at deep levels
are being investigated. It is hoped that some of the heat flowing out-
ward ,tom the earth's core may be captured by introducing water
into a'rgek fissure and then drawing off hot water at the surface.
Potetf61 environmental problems associated with this technique have
not yet been identified.

The 'Federal budget for R&D in geothermal eneky has climbed
from $4.4 million in 1973 to $10.9 million in 1974 to $44.7 million
requested for 1975 (Table 1); a reflection of the promise felt to lie
in energy from the earth's heat."

Commercial use of geothermal steam was accelerated in the past
year by leasing Xedeittl lands under the Geothermal Steam Act of
1970.5° The Department of the Interior completed its environmental
assessment of the geothermal leading program in October 1973 and
held four lease sales of known geothermal areas underlyiiig Federal
lands California and Oregon between January and June.

Solar EnergyBoth the economic and technical viability of solar
energy moveT5rongly ahead during the past year. The environ-
mental benefits of capturing the sun's energy have been recognized
for some time; with much higher prices of oil, the economic differen-
tial between sofa heating and cooling systems' and conventional
fossil fuel systen'is as markedly reduced. TechnologiCal' progress was
enhanced through ew developments sUpportechby both the Federal
Government and pn to industry. -" -

Federal R&D fundin r solar energy has increased from $4
million in 1973 to $13.8 million in 1974 (Table 1) and to $50
million' requested in 1975.°° During the coming year, the National
Science Foundations solar program will be moving from the program
definition phase to vigorous funding of proof-of-concept 'projects,
especially in solar space heating and cooling and hot water heating.
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This experimental house was built to test a variety of solar energy techniques.

Fusion EnergyAlthough the feasibility of controlled thermo-
nuclear fusion reactors remains to be fully determined, important ,
progress toward that first critical milestone was made during the past
year. Magnetic confinement fusion plasma experiments have con-
tinued to verify that physical scaling laws are valid under conditions
approaching those required to demonstrate scientific feasibility and
than methods such as neutral beam injection are probably suitable
for heating the plasma to the ignition temperature. Several larger
magnetic confinement fusion experimental facilities are under con-
struction to further the advance toward demonstration. In other

7txperiments during the past year, for the first time in the United
States (and perhaps the world) , laser-triggered fusion reactions were
achieved with the production of very small numbers of high energy
neutrons.

As shown in Table 1, Federal funding of fusion power research has
increased from $74.8 million in 1973 to '$101.1 million in 19,74 to
$168.6 million requested, in 1975.61

Coal

In 1972, coal provided about 17 percent of U.S. energy needs.
While the quantity of coal produced in the United States today is
about the same as 25 years ago (about 6O11 million tons per year, of
which 60 million tons is for export-) , the percentage of national energy
supply met by coal dropped from 38 percent in 1950 to 22.6 percent
in 1970. But coal is our most abundant fossil fuel. The Department of
the Interior estimates that we have reserves of 200 to 250 billion tons
and a resource base of over 3 trillion tons.°2 Success of Project
Independence depends largely on the ability to use massive quantities
of coal in place of imported oil. This may require expanding U.S.
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coal prodtction and use to 1.2 to 1.8 billion tons per year by 1985. To
accomplish this, major problemsmany of which are environmen-
talwill have to be overcome.

A number of developments within the past year affected coal use
and its impact' on the environment. These will be examined by first
considering those developments influencing coal use during the
1980's and beyond and then by concentrating on those affecting its
expanded use at the present time.

Research and DevelopmentThe President's energy R&D pro-
gram proposed that $3.5 billion be spent on coal programs over the
next 5 years. The budget for FY 1975 proposed $426.7 million for
coal research and development, an increase of $262 million or 160
percent over the previlus year °a (See Table 1.) The objectives of the
Federal coal R&D programs are twofold : to be able to mine increased
quantities of coal at acceptable social, environmental, and economic
costs, and to provide the technical capability for producing coal-
derived fuels in whatever form or quantity needed by the market
place.

To achieve' the objective of acceptable mining techniques, sig-
nificantly expanded programs in underground and surfade mining
R&D have been initiated by the Department of the Interior. Currently
about half of th0 coal is produced by underground mining and half
by surface mining, with surface mining growing rapidly. New tech-

. niques for underground mining may allow the safe and economical
extraction of the Nation's vastly more abundant deep coal resources.
New techniques for reclaiming and revegetating strip-mined lands
may avert many of the environmental impacts of surface mining.

Development of processes to produce coal-derived synthetic fuels
would result in an equally important environmental benefitremoval
of the ash and much of the sulfur from the coal, resulting in signifi-
cantly reduced air pollution from combustion. R&D programs on
liquefaction and gasification of ,coal have been significantly ex-
panded by the Interior Department within the past year. Gasification
processes are being developed which would 'produce either a high-

, 'heat-content pipeline-quality substitute for natural gas or a low-heat
synthetic fuel for utility boilers. Fuel processing and use are not with-
out environmental problems, in particular emissions of air and water
pollutants, and these problems must be solved during the R&D phase.

Two technologies. for reducing air pollution from coal combustion
are being improved for application in the nearer term. Advanced
stack gas cleaning processes are being developed by EPA in order to
improve performance and reduce the cost and waste disposal prob-
lems associated with current scrubbing systems. Direct combustion
processes using fluidized bed boilers are -being jointly developed by
EPA and the Interior Department. These two technologies could find
applications in the late 1970's, well before significant quantities of
synthetic fuels become available.
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Federal Coal LeasingThe Federal Government owns about 40
. percent of U.S. coal reservesTf primarily in the West. Low in sulfur
content, these western coal rtserves have become increasingly desir-
able due to the requirements of the Clean Air Act, the ease of their re-
covery by strip mining, and fewer labor difficulties. In May 1971, the
Interior Department declared a moratorium on coal leasing until a
long-range leasing policy could be developed and a programmatic
environmental impact statement filed." Aside from short-term leas-
ing allowed in February 1973 to maintain existing operations and
supply current markets, no new coalleases have been issued. In May
1974, the Interior Department issued a *aft EIS on the coal leasing
program. The Department stated that itplanned to make a decision
during 1974 on whether to begin issuing competitive coal leasm in
fiscal,year 1975 in areas that have the most workalile Coal seams and
the least risk of environmental damage.8

The EIS is part of a larger new effort within the Federal Govern-
ment to develop a comprehensive long-range coal policy. In March
1974, an interagency coal task force, representing all Federal de-
partments and agencies with coal-related responsibilities, was estab-
lished to develop a coordinated Federal coal policy, including leasing
policy. The Interior Department plans to issue an itfferim report on
the Northern Great Plains Resource Program study. The_report will
describe the potential social, economic, and environmental impacts
of development of the Northern Great Plains' vast strippable reserves
of coal,. of which the Federal Government owns about 80 percent."

Opinion on expanding Federal coal leasing, however, is not uni-
form. Two indepepdent studies released in spring 1974 maintain that
there is no need to rush to award negrAi coal leases. Boa?' the Ford
Foundation's Energy Policy .project 67 and the Council on Economic
Priorities 68 said that less than 10 percent of existing coal leases are
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Surface mining in the West, where the Federal Government owns about 80
percent of the reserves.
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currently being mined and that, because the leasing laws have no
mandatory production requirements, imany leases have simply been
held for speculation: In light of the large number of these undevel-
oped coal leases, the reports recommended reassessment of Interior's
proposed leasing policy.

Surface MiningThe most visible environmental impact of coal
production is strip-mined lands. Early in 1973, the President
proposed the Mined Area Protection Act 6° to establish reclamation
performance standards for both surface and underground mining. In
October 1973, the Senate passed a bill Which would place yery strin-
gent controls on 'coal strip mining.70 This bill not only would require
restoration of strip-mined land to its approximdte original contour but
would also preclude the mining of substantial amounts of Federal
coal in the West. In July 1974, the House of Representatives also
passed strip-mining legislation with reclamation provisions similar to
those in the Senate bill.71 In August, -the Administration ,expressed
satisfaction that legislation, to control the "abuses of strip mining
had passed both Houses of Congress and the hope that a 'workable
compromise, establishing strict environmental control without pro-
hibitive coal production losses, could be developed by the conference
committee.

Water shortages threaten to become the largest problem facing
western surface mining.. May 1974 report of the National Academy
of Sciences (NAS) warned thA it is doubtful-that some western lands
can be rehabilitated if they are mined." Because successful' revegeta-
tion in areas where rainfall is less 'than 10 inches per year may. be
impossible without proper management and major sustained inputs
of irrigation water and fertilizer, the study concluded that meeting
the requirement of restoration of the land to its original condition
will be far more difficult in the West than ih the East. In addition,
the NAS report concluded that the arid climate of the West may also
block large-scale conversion plants to create synthetic fuels from coal.
Gasification plants are highly water-intensive and may create an
impossible drain on scarce western water resources. In addition to the
shortage of water, other environmental concerns are the secondary
developmental impacts stemming from the influx of new workers and
potential deterioration of air quality due to mine mouth poiker and
gasification plants.

Impact on Air Quality The use of increasing quantities of coal also
has important implications for the emission of air pollutants, which
are discussed in the following section on air quality.

Air Quality
Last year's Annual Report discussed pro ss in implementing the

Clean Air Act Amendments of 1970 and focus d in particular on the
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The,scars of strip mining (top) can be repaired through proper reclamation
(bottom).
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emergence of indirect or, secondary impacts of air pollution control
on uiban transportation, energy, land use, and the economy. During

. the past year, as a result of the Arab oil boycott, the primary con-
cern became the interrelationship between the pursuit of clean air
and the provision of energy. In some respects, the energy crisis was
supportive of improved air quality; in other cad, the two goals were
conflicting. At the same time, the need to provide additional flexi-
bility under the law became compelling. The result was an extensive
debate. In March 1974; EPA transmitted a series of proposed amend-
Ments to the Clean Air Act to the Congress. In June the Energy
Supply and Environmental Coordination Act of 1974 was signed
into law.'

kReview of Standards

Under the 1970 ArnendMents, EPA is responsible for establishing
national standards of ambient air quality primary standards to pro-
tect health, and secondary standards to protect the public welfare,
specifically property, vegetation, and aesthelics. In April 1971, EPA
established standards for major air pollutantssulfur dioxide (SO2),
particulate matter, carbon monoxide (CO) , hydrocarbons (HC) ,

nitrogen, oxide (NO.) , and photochemical oxidants.
These ambient air standards became the basis for the development

of state implementation plans by mid-1972. Under the state plans,
polluters are required to install control technology or take other
steps so that emissions are reduced to levels which will permit ambient
air quality standards to be achieved. The law also requires that new
plants, or existing plants undergoing major modification, meet per-
formance standards achievable through the use of best demonstrated
technology for reducing emissions.

As implementation of the Clean Air Act has gone forward, ques-
tions have been raised about the validity of the levels prescrifibin
the present standards. In response, two separate re-examinations welf
undertaken in the past year. In one, the Senate Public Works Com-
mittee contracted with the National Academy of Sciences (NAS)
to obtain a comprehensive independent evaluation of the primary or
health standards." In the other, the Office of Management and

- Budget requested the Department of Health, Education, and Welfare
and EPA to examine e isting'scientific information on the health
effects of sulfur oxide 6

The questions dir cted to the National Academy reflected a broad
range of concerns. So jor questions include the adequacy of,the
scientific data on which standards are based, the margin of safety
built into existing standards, the effects of allowable pollutant levels
on different population groups (including those especially susceptible
as well as normal healthy adults) , the existence or nonexistence of
`threshold levels," and the proportion of the total health hazard to
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the city dweller which comes from air pollution. In the interim
report released in October 1973, the NAS found that existing health
effects data present "no compelling basis for a change in the present
standards.'If avoidance of "any adverse physiological change" is the
criterion, preliminary information suggested that present standards
provide a "Modest" safety factor."

The study by HEW addressed many of the same questions for sul-
fur oxides. The conclusionthat "there is . . . no basis for relaxa-
tion of the present standards for sulfur oxides at this time"was the
same. The study emphasized that SO2 alone is of relatively low toxic-
ity. Danger to health Irises when SO2 is converted into sulfuric acid
or sulfates by sunlight, photochemical oxidants, or the catalytic effect
of certain particulates in the air. Since these processes are not fully
understood, and since epidemiological studies of health effects (par-
ticularly from low levels of pollution) are still incomplete, the study
concluded that "further scientific information will be required to
either validate the present standards or justify alteration in these
standards." 78

In response to the need for more precise hqalth effects information,
the Federal budget for FY 1975 requested about $20 million in addi-
tional funds for health effects research.

Energy and Air Quality

The major issues of the past year were related to the,interactions
between the deed for energy and the pursuit of cleaner air. Fuel com-
bustion at stationary sources (including power plants, factories, and
residential and commercial heating) is responsible for almost 80 per-
cent of sulfur oxide emissions and over 25 percent of particulate emis-
sions. Automobiles and other forma bf tradsportation contribute-over
75 percent of carbon monoxide and over 50 percent of nitrogen
oxides." Hence energy policy and air pollution policy are inseparably
related.

The major threat to health from stationary sources stems from
sulfur oxide emissions. In last year's report, we pointed out that many
states had chosen to control SO2 emissions by regulating the maxi-
mum sulfur content of oil or coal allowed to be burned, but that
domestic supplies of low-sulfur oil and coal were inadequate to meet
the demand established by the state implementation plans. The Arab
boycott brought this dilemma to a head and raised both an immediate
and a long-range problem. The immediate problem was to cope with
the boycott in a rapid and responsive manner and still protect public
health. The long-range problem was to devise a policy to permit
greater use of domestic coal and still achieve and maintain ambient
air. quality standards.

The Arab BoycottThe region most affected by the boycott was
New England and the Middle Atlantic states. The common approach

1'
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The long-range problem is to device a policy to permit greater use of domestic
coal and still achieve and maintain ambient air quality standards.

to comply with SO2 emission limits in these states was the utilization
of low-sulfur fuel. Compliance using this approach in the New York
City and Philadelphia areas required use of 0.3 percent sulfur fuel; in
Cpnnecticut and the Boston area 0.5 percent sulfur fuel was needed;
and in Rhode Island, Maryland, and the remainder of New Jersey
1.0 percent sulfur was necessary." Prior to the boycott, 25 to 30 per-
cent of the residual oil consumed in these states was imported from
the Middle East; most of the imports were low sulfur.

During the summer of 1973, EPA developed contingency plans,
with special attention to the winter heating oil situation. On Octo-
ber 15, 5 days before the Saudi Arabian oil cutoff, EPA took two
actions within the framework of the Clean Air Act to provide the
flexibility in environmental regulations necessary to meet a possible
winter crisis." First, it issued guidance to 14 states that are dependent
primarily on oil for their fuel needs, instituting an expedited proce-
dure to provideshort-term variances from sulfur content regulations
-for power plants and other large oil burning facilitieS. Second, it iden-
tified power plants presently burning oil that could, with less sub-
stantial environmental risk, convert to coal. The objective was to
establish a regulatory framework capable of meeting a potential
winter crisis while at the same time maximizing the possibility of
reaching the Clean Air Act's 1975 target date for the attainment of
health related air quality standards. A further objective was to en-
courage utilities and oil and coal suppliers to allocate low-sulfur coal
and oil to areas of greatest environmental need. On November 7,
1973,, EPA approved the first emergency variance request by a fuel
oil supplier in New York State."

Some states chose to grant statewide variances, others granted
waivers on a ease-by-case basis. In addition, a number of variances
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permitted individual power plants to convert from oil to coal. Table 3
summarizes the oil variances that were granted and Table 4 the oil-
to-coal conversion waivers.

Based on an analysis undertaken for CEQ, most of the variances
were needed at one point or another during the winter. But as a result
of efforts by' suppliers, consumers, and air pollution authorities and
mild winter, the use of If gh-sulfUr oil was minimized in high priority
urban areas. In New Y rk City, for example, Consolidated Edis
was granted a variance o burn up to 3 percent sulfur fuel oil, but
fuel oil it actually rned during February, and March averaged
roughly 0.5 percent sulfur by weight. Thee xperience in Boston and
Philadelphia- was similar. The average sulfur content of the fuels`
burned-by Boston Edison and Philadelphia Electric was roughly 0.65
percent and 0.8 percent compared with the variance speCification of
2.6 percent and 1.25 percent respectively

The Federal Energy Office (VE0) and EPA developed a prelimi-
nary list of 26 power plants which ipparengy could be converted

4

Table 3

Residual Oil Variances, Winter 1973-74

Requested Approved
.

Denied Under
review

Region I
Mains I li? .

1 1 0 0
New HamPshire 1 1 1 0 0
Vermont 2 1 0 1

Connecticut .. 2 1 1 0
Rhode Island $ 2 2 0 0
Massachusetts 2 4 4 0 0

11` 9 1 1

Region II
New York 6 6 0 0
New Jersey 2 1 1 0 0

7 7 0 0
Region III

Pen7:71vanla 29 25 4 0
Maryland 8 7 1 t!
District of Columbia
Delaware ' '16 14 2 0
Virginia 8 0 8
YfistVirginia '

SI 46 7 S
4

Regions IVX ' 39 2 1 36

11$ 9 45Total

,1 Maine granted a variance to burn highsulfur oil in Metropolitan Portland.
Statewide variances. 4

I Rhode Island granted a variance to burn high-sulfur oil in all areas .except Metro-
politan Providence.

Source: Energy and Environmental Analysis. !n e.
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Table 4

Oil-to-Coal Conversion Variances, Winter 1973-74

..t,
Requested Approved Denied Under

review

,
Region I

Maine, 1 0 0
Connecticut 2 2 0 0
Rhode island 1

0
1 0 0

Massachusetts 4 3 0 1

8 6 O 2
Region II

New Yotk . 3 2 1

New Jersey 5 4 1 0

8 1
Regions IIIX

North Carolina Y 1 0 0

Total . 17 13 1 ; 3

$ Includes only formal variance requests.

Source: Energy and Environmental Analysis,)nc.

quickly to coal generation with minimal difficulties. These plants had
the potential to save approximately 200,000 barrels per day of oil and
appeared to be convertible on a short-term basis under current
Clean Air Act 'authorities with the least adverse environmental ef-
fects. As of March 1974, 8 of these 26 plants as well as 3 others had
converted, from oil to coal. These conversions represented an oil
saving of 60,000 barrels per day.

These efforts during the Arab.hoycott were highly successful in
protecting the environment in the face of considerable uncertainty
about possible energy conditions. With the enactment of the Energy
Supply and Coordination Act of 1974, EPA was granted broader
authority to temporarily suspend fuel or emission limitagp. ns, should
a similar emergency develop in the future.

Use of CoalFor the longer term, the Arab boycott- made clear
that the United States must move towards the capability of self-
sufficiency in energy. This capability, in turn, would .require greater

(r" future use of coal with both low and high sulfur content. The policy
problem was to 'permit increased use of coal without violating
ambient air quality standards. .

In large measure this was not a new issue; last year's Annual
Report discussed the shortage of- clean fuels and the impossibility

. of having stack gas cleaning technology fully operational in more
than a few of the power plants requiring major SO2 reductions until
after the sta tory deadlines in the 1975-77 period. But'the fact that
thc9deadline were drawing near, in combination with the desire to
use more coa eve the problem an added urgency.
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Studies conducted by EPA, FEA, and the Bureau of Mines during
the past year all concluded, to varying degrees, that there will be
insufficient suppliesof low-sulfur coal to meet clean air standards
without emploking scrubber technology or use of intermittent
trol systems.°3 For 1975, the three studies were in substantial a ee-
ment that the "clean fuel" deficit would approximate (ine-third of
expected U.S. coal,production or 200-243 million tons. For the 1975,
J30 period, however, the conclusions differed as a result of differing
ssumptions about geographical redistribution of coal, industrial and

commercial coal demand, and supplies of low-sulfur coal and scrub-
hers. The Bureau of Mines forecast that the low-sulfur coal deficit
would increase to 275 million tons in 1980 and that, even with in-
stallation of scrubbers, issuance of limited variances, and redistribu-i. :,.
tion of coal supplies among Air quality control regions, the clean
fuel deficit would be_190 million tons in that year. EPA in contrast
concluded that ambient standards could be achieved by 1980 through
increased production of low-sulfur coal, installation of scrubbers, and
geographical redistributidh of coal. The FEA study forecast a 1980,
deficit of 100 million tons.

Against this background of a potential deficit in clean fuels, four
issues dominated attention over the past year: stack gas scrubbers,
intermittent controls, coal conversion, and geographical redistribution
o lean fuels. High poinne in March when the Administration
submi ed proposed amendments to the Clean Air Act and in June
when t Energy Supply and Environmental Coordination. Act of
1974 was nacted.

Stack Gad Scrubbers The adequacy of flue "gas desulfurization
systems, known as stack gas scrubbers, is one point of controversy.
This technology permits high- or medium-sulfur fuels' to be burned
with removal of the sulfur after combustion but before emission to the
atmosphere. In 1971, EPA concluded that this technology was suf-
ficiently advanced to be applied to major fuel-burning installations.
Subsequently, a number of oil-burning power plants in Japan as

Ise,well as t United States installed and operated such systems. But a
large frac of the U.S. utility industry holds that scrubber tech-
nology is not sufficiently developed and is resisting a commitment
to this technology.

In October 1973, EPA conducted hearings to assess the situation.
Utility representatives testified that stack gas cleaning was unreliable
and costly and created difficult sludge disposal problems. The EPA
hearing panel concluded, however, that the reliability had been suf-
ficiently d"frionstrated on full-scale units to warrant widespread
commitment by the eleCtric utility industry."

In March, the Kentucky Public Service Commission permitted the
Louisville Gas\ and Electric Company, one of the leaders' in the United
States in developing, demonstrating, and successfully operating a
scrubber system, to install only two of four requested scrubbers on
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the grounds that scrubber reliability and effectiveness had not yet
been demonstrated.e3 The EPA Administrator intervened and re-
quested a rehearing, contending that the case had national signifi-
cance because other utilities could use the Kentucky example as justi-
fication for noncompliance with sulfur dioxide emission requiremerfts.

In April, to remove a disincentive for utilities to install scrubbers,
EPA requested state public utility commissions to allow an auto-

, matic pass-through of stack gas cleaning R&D, installation, and °per-
ating costs similar to the pass-through now allowed by many
commissions for increased costs of low-sulfur fuel. This was revested
so that costs would be equalized for these two methods of pollution

Althbugh many of the automatic passAroughs for fuel costs
were not intended to accommodate costs of pollution control, such
orders have in fact made the use of scarce low-sulfur fuels a preferred
control alternative to installing scrubbing systems.

In July, EPA issued a strategy document for the control ofAulfur
oxides from electric power plants. In it, EPA recognized that very
few electric utilities have adequate experience with flue gas desulfur-
ization technology at this time. It therefore proposed to encourage
early installation of this technology on at least one facility in each
appropriate utility system in order to obtain experience and permit
more effective application to subsequent facilities."

Intermittent ControlsA second Ind related point of 'contro-
versy .concerns the use of intermittent control systemstechniques
which dispe e and.dilute pollutants by the use of tall stacks and vari-
ous operatin practices, including a switch to low-sulfur fuels during
inversions and other unfavorable meteorological conditions. Many
utilities and several Federal agencies believe that intermittent con-
trols, when used properly, can meet present ambient air standards in
a way which is less expensive, uses less energy, results in less solid
wastes, and could encourage the opening of new coal mines. Although

'aslauthorized-intermittent-controls-an -an-interim-basis, it Op,
poses'their permanent use. EPA believes that sulfates formed from
SO2 emissions are causing public health problems, that permanent
controls to prevent sulfur emissions therefore may be necessary in the
future to prntect public health, and that the costs of control could be
greater in the long run should new requirements to control sulfates
force expensive retrofits.

The substantive issue related to intermittent control systems was
clbuded by the question of whether its permanent use is authorized
under the Clean Air Act. In February, the Fifth Circuit Court ruled
that dispersion techniques such as intermittent control systems are
acceptable only if permanent, controls are not dchievaple or feasible.87
In March, an amendment to permit indefinite use of intermittent con-
trol systems was transmitted to the Congress by EPA but not sup,
ported by it. The Congress did not hold hea.rings on the proposal.

532.507 0 74 - 11 ( 1 ti
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Conversion to' CoalOne approach to reducing oil imports is to
require power plants and industrial plants to switch from oil or
natural gas, to coal. In November, the President proposed legislation
to effect this.mr,The emergency energy legislation considered by the
Congress during the winter contained differing authority, criteria,
and procedures for such conversions. With the enactment of the
Energy Supply and Environmental Coordination Act in June, sharply
limited authority for conversion to coal became law.

The new law provides that the FEA must prohibit power plants
(and may prohibit other major fuel-burning installations) from
using oil or gas if (1) conversion is practicable, (2) coal will be
available, and (3) reliability of electric power plants will not be im-
paired. However, an FEA order to undertake such a conversion will
not becodip effective until EPA determines that the source can com-
ply with EPA-imposed air pollution requirements. Specifically, if the
source is located in an air quality control region in which the primary
national ambient air quality standard for a pollutant h not being
met, the emission-limiting regulations of the applicable state imple-
mentation plan must be complied with. In other air quality control
regions, EPA must specify requirements to assure that primary am-
bient air quality standards are not violated. In all cases, a source is
not to proceed to convert to coal until EPA approves a schedule
under which the source must comply with emission requirements as
soon as practicable but no later than January 1, 1979.8° FEA is re-
quired to comply with the provisions of NEPA for any prohibitions
lasting longer than 1 year.

Geographical Redistribution of Clean F sThe overall na-
tional shortage of clean fuels is aggravated cause some states have
established SO2 emission limitations on a st ewide basis, meaning
that undeveloped areas already meeting both primary and secondary
standards are also required to use low-sulfur fuels. In addition, some
states have established em&ion limitations more stringent than those
iieLesbai y to meet-national-axnbi'ent-stanciards-To -obtain-a-more
optimal use of these fuels, EPA has since 1972 been encouraging
states to postpone low-sulfur fuel requirements where they are not
needed to meet national ambient air quality standards. This action
would allow the scarce low-sulfur fuels to be used in other areas where
they are needed to meet standards.

In March, EPA proposed an amendment to permit extension (for
purposes of Federal enforcement) of deadlines for meeting limita-
tions more stringent than needed to meet primary standards. The
Energy Supply and Environmental Coordination Act took a different
and less forceful approach.°° It directed EPA to review each state's
implementation plan and report to the state on whether, the plan can
be revised with respect to stationary sources without interfering with
attainment and maintenance of national air quality standards. If
the state then, chooses to revise its plan, EPA is directed to approve
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the revisions. Whether the states will take action is not yet clear.
If they do not act, this opportunity for reducing the clean fuels deficit
will be lost.

Automobile Emisiions

The energy crisis also raised issuer" concerning the control of pol-
lution from automobiles.

The 1970 Amendments to the Clean Air Act required by 1975 a 90
I/ percent redfiction in HC and CO emissions below the allowable emis-

sion level of 1970 cars, and by 1976 a 90 percent reduction in NO
emissions below the average level of 1971 model year cars sold out-
side California. The Act provided that EPA could, if technology were.,
not available' and if other criteria were met,. extend the deadlines

f, for 1 year each.. In April 1973, the Administrator granted an exten-
sion for the 1975 statutory standards and imposed less stringent in-
terim standards ills ad.°' Table 5 cordpares emission limits undertn
the various Federal s dards since 1968.

In order to meet the 90 percent control levels within the time
allowed, U.S. automakers in the early 1970's settled on one basic
approach to cleaning up their enginescatalysts. They decided that
froin their standpoint - catalyst technology represented the only ap-
proach which had a high probability of reducing emissions to the
required, levels while 'at thesaffie time protecting their capital, man-
power, and technical investments In the conventional internal com-
bustion engine. Others, including a panel of the National Academy of
Sciences, criticized the catalyst approach as not durable and not
consistent with good fuel economy, and held that adoption of the
stratified charge technology was a preferable near-term approach.°2

Table 5

.4 Automobile Emissions, 1957-67, and
Standards, 1970 75

[In grams par mils]

under Federal

.

Hydro-
carbons

.
Carbon

monoxide
,

Nitrogen
oxides 3

1957-67 autos, averaged 8.7 87
1970/71 Standards 4.1 34
1972/73/74 Standards 3.0 28 I 3.1
1975 Interim standard

United States 1.5 15 3 1
California 0.9 9 2.0

Statutory standard ' 0.41 3.4 0.4

All values are expresstd in terms of the 1975 Federal emission test procedure.
I The NO: standard became effective with the 1973 models. California's NO,

standard of 2.0 grams per mile became effective with the 1974 models.

Source: Energy and Erivirorimsi4.1 Analysis. Inc.
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At the time that the interim standards were adopted, the Adminis-
trator appthved special standards for California that in effect would
require American automakers to install catalysts in most 175 model
cars sold in that state, whereas in the other 49 states it would have
been possible to meet the less stringent interim standards, on most
cars, without catalysts. Hence the interim standards were expected
to result in a phasing in of the catalyst technology. However, Amer-
ican automakers subsequently decided to install catalysts on most of
their 1975 cars.

In the summer of 1973, an unexpected issue arose concerning a
potential health hazard from catalysts. Gasoline contains small quan-
tities of sulfur, generally on the order of 0.01 percent for regular
leaded gasoline and 0.02 for premium leaded gasoline and unleaded
gasoline.°3 When combusted in an automobile without a catalyst, the
sulfur is oxidized and released primarily as SO2. Becaus total quan-
tities of SO2 from all cars are small (in the range of percent of all
SO2 in the air), these emissions had been of limit concern. But
new data indicated that catalysts tend to convert the sulfur into
sulfates, a more dangerous form. Since these sulfates would be re-
leased at street level, there would be a potential health hazard in
areas of heavy auto traffic.

After careful review of the limited and conflicting data, EPA
determined that the maximum amount of sulfateS which would be
produced from the 19/5 model cars would be insufficient to create
a health hazard. Nexertheless, the potential seriousness of the prob-
lem warranted further intensive study. Accordingly, EPA decided that
the best course was to allOW the automakers to proceed as planned
with installation of catalysts in the 1975 model year cars while the
necessary data were collected and studied. In addition to seeking a
better definition of the possible health hazard and of techniques for
reuucing or controlling sulfur emissions in the vehicle system itself,
the study would examine the costs involved in removing sulfur from
gasoline during the refining process._

0

Auto Fuel EconomyWith the initiation of the Arab embargo, pub-
lic attention focused on fuel economy and ways to conserve gasoline.
Average fuel economy of automobiles had been decreasing over the
last 10 years, owing to exhaust emission controls, increases in vehicle
weight, and increased use of power accessories.

Accordhig to data from a report by EPA," the control of exhaust
emissions on 1973 model cars had decreased fuel economy on a sales
weighted average basis by 10 percent as compared to precontrolled
cars. Anticipating the need to use lead-free (and therefore lower
octane) gasoline on catalyst-equipped cars (lead had been shown
to poison catalysts), U.S. automakers began to lower compression

-.ratios in 1971. EPA data indicated that 3.5 percent of the loss in
fuel economy was attributable to each whole number drop in com-
pression ratio. The use of retarded spark timing to control HC
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Smog, shown here enveloping Dallas, is caused primarily by automobile
emissions.
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and CO, and exhaust gas recirculation (EGR) to control NO., ac-
counted for the remainder of the fuel economy losses. due to emissions
control. Since NO control on small cars requires little or no EGR,
the leaning out of fuel/air ratios on small cars tended to offset the
losses in fuel economy due to the other emission control techniques
used. Large cars, on th 4 other hand, showed penalties ranging
from 14 to 18 percent.

Increased weight waste second cause of reduced fuel economy.
The average weight of t e cars in each of the five major categories
of automobiles has increased by 300 to 1,000 poundA during the last
12 years. For example, .the intermediate size automobiles of 1973
weigh the same as the standard size car of a decade earlier. And the
effect of vehicle weight on fuel economy is dramatic; a 5,000-pound
luxury car gets 50 percent less fuel economy than a 2,500 -pound sub-
compact. This penalty due to weight 'increases was in part offset
because consumers have been buying larger numbers of smaller cars.

'Power options also decreased fuel economy. The sale of,air condi-
tioning has increased ninefold during the last 10 years. Air condi-
tioners not only add to vehicle weight but they require power when
in operation which reduces fuel economy by from 9 to 20 percent.
The use of automatic transmission also reduces fuel economy, but by
a smaller amount.

However, the fuel economy of 1975 models does not look entirely
bleak. Tests of prototype vehicles indicate that 1975 cars can be
expected to have better fuel economy than 1974 models due to the use
of the catalytic converter rather than spark retard'as a means for con-
trollinglIC and CO emissions. The use of the catalyst will permit the
engine to be tuned for better economy rather than reduced emissions,
with the catalyst oxidizing the unburned HC and CO to harmless
CO2. EPA has predicted a gain, of 8 percent for 1975 cars over 1974
models, calculated on a constant sales weighted basis, due to the
change in emission control technology." Automakers plan other
changes in their 1975 mode s w ic are a s ex ec e o improve
mileage, such as greater production of smaller models, greater use of
radial tires, emphasis on smaller engines, and lower axle ratios..

Nevertheless, in the context of the energy crisis, the need for even
further improvements in fuel economy was judged to be paramount.
Therefore, in his January 1974 energy message President Nixon
recommended that the interim 1975 emission standards fpr CO and
HC be extended for 1976 and 1977, and that the NOx standard be
fixed at 3.1 grams per mile for the same 2 years. The President stated
that this freeze would "permit auto manufacturers to concentrate
greater attention on improving fuel economy . . . without signifi-
cant effect on our progre5s in improving air quality." "

The Energy Supply and Environmental Coordination Act provided
a more limited extension. For HC and CO, the 1975 interim stand-
ards were extended for 1976; for 1977 model year vehicles, on ap-
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plication from an automobile manufacturer, the EPA Administra-
tor was authorized to suspend,-the statutory standard and prescribe
interim standards for, these two pollutants; for 1978, the statutory
standard would apply. With regard to NOR, the new law extended
the interim standard of'3.1 grams per mile through 1976, established
a standard of 2.0 grams per mile for 1977, with reversion to the stat-
utory standard of 0.4 grams per mile for the 1978 model year."

Transportation Contiol PlansThe proposed Clean Air Act
Amendments also provided a procedure for extending the deadline's
for some of the 38 metropolitan areas now implementing trans-
pOrtation control plans. As described in last year's Annual Report,
some cities. such as Los Angeles cannot achieve primary standards.
by 1975-77 without serious social or economic effects. The proposed
amendment would permit these cities to obtain deadline extensions
of up to 5 years on the condition that all additional reasonable
measures are implemented during the period. If needed,' an addi-
tional 5-year extension could be granted, although EPA expects
that only a few cities, such as Los Angeles, will heed it. Congress
has yet to act on this amendment.

The energy cribs had the effect of encouraging transportation
developments which can have a positive impact on air quality in the
longer run. It led automakers to accelerate their work on the stratified
charge engine, light-weight diesel engine, and other new engine
systems which carry promise for improved mileage asi, well ao in-
herently lower pollution emissions. Just as important 'as the new
emphasis on mass transit and car, pooling, both of which can reduce
vehicle miles travelled in urban areas. Chapter 3 describes some
preliminary data on reduced pollutant' levels during the winter
months. In effect, the gasoline shortage in thosemonths had some of
the same effects on transportation patterns in urban areas that, are
intended as a result of transportation control plans. Although auto

ccd up- -again- e , the-longer--
term imperatives of the energy crisis promised to lend' support for
more mass transit, smaller and more efficient automobiles, and new
patterns of land use, which together would reduce future emissions
of auto pollutants in urban areas.

Effects on Land Use

The development of a region has impact on the quality of its air,
whether from hew stationary sources such as factories or power plants
or from increased automobile traffic. For this reason among others,
the Clean Air Act requires new plants and factories to meet emis-
sion standards based upon the best available' demonstrated control
technology and processes. During the past year, EPA took action in
response to court decisions in two additional areas bearing on the
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relationship between air quality and land use: indirect sources and
significant deterioration.

Indirect Sources--In January 1973, the U.S. Court of Appeals for
the District of Coluinbia ordered that all states submit revisions of
their implementation plans to provide for preconstruction review of
indirect sources of air pollutionfacilities such as major urban road-
ways, shopping centers, and airports, which attract large numbers
of vehicles whose emissions might violate ambient air quality stand-
ards.63 In February 1974, EPA issued final regulations."

The regulations are intended to be administered by state and local
governments. Facilities requiring review include new urban highway
sections which will carry more than 20,000 vehicles per day, new air-
ports expected to have 50,000 or more aircr$t operations per year,
and new parking areas with more than 1,000 spaces in urban and
2,000 spaces in.nonurban areas. The objective is not to prevent dbvel-
opment but to foster good planning and design practices. The regu-
lations will affect indirect sources which are constructed or modified
after December 31, 1974.

Significant DeteriorationLast year's report described the first
steps of the controversy surrounding the nondegradation issue. Sev-
eral environmental groups brought suit against EPA, arguing that the
Clean Air Act required disapproval of any state implementation plan
which allowed significant deterioration of air quality in regions havz1,--.
ing cleaner air than required by Federal Primary and secondary am-
hient air quality standards. The environmental groups argued that
one clause under .the Act's stated purposes, ". . . to protect and
enhance the quality of the nation's air resources" )n effect required
maintenance of air quality cleaner than that judged necessary to
protect health and welfare."'" The issue reached the T.T.S. Supreme
Court which, with a 4-4 vote, let stand the District Court decision
requiring_EPA to promulgate reiulations establishiLgi a mechanism
for preventing significant deterioration.

The court decisions, however, did not define what should constitute
"significant deterioration." It was clear ..that any national effort to
prevent deterioration would have major economic, social, and other
effects. Therefore EPA in July 1973 issued proposed regulations to
initiate a public debate."1 The regulations offered four alternative
approaches to the definition of significant deterioration in clean air
regions. The first proposed a national limit on increases in ambient
pollution levels, the second a ceiling on emissions in "clean air"
regions. The remaining two defined procedures which might be fol-
lowed by the states, one zoning the state into regions of allowable
deterioration, the other permitting case-by-case decisions on whether
a new source would constitute significant deterioration.

During the debate on the draft regulations a variety of technical,
economic, social and energy issues were explored. In March, the
choice before the Nation was more clearly defined when EPA trans-,
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mitted for the Administration a 'proposed amendment to the Clean
.Mr Act which would remove the authority of the Federal Govern-
ment to promulgate standards more stringent than those necessary
to protect health and welfare.102 This proposal reflected the view
of other agencies that Federal regulation to prevent nondegradation
would represent an unnecessary and unwarranted limitation on the
range of choice of state and local governments in economic develop-
ment and land use matters. Authority existing in the Act Which allows
states to establish more stringent air quality standards than required
by the Federal Government would not be affected. At the same time,
EPA stated its belief that areas with high air quality c be protected
through classification, by the states of geographic areas s into one of
three general classes: areas of restricted growth, such as parks and
wildlife refuges; areas of moderate growth; and areas where growth
would not be restricted so long as secondary air quality starldards are
not violated.

The futufe of the nondegradation issue is as yet unresolved. EPA
expects that any forthcbming regulations may be challenged in court,
and Congressional review of the proposed amendment has not yet
taken place.

Solid Waste
Last year in discussing Resource Recovery: The State of Tech-

nology, a study for CEQ, we reported that technology was not a
barrier to increased resource recovery from solid wastes."3 Instead,
the major obstacle was the absence of markets f r the resources.
recovered. In the. ensuing year, the rise in the p e of energy has
radically changed this situation and created m kets where none
existed before. The result is that market forcei are now activated
which promise simultaneously to reduce the problem of disposing
of wastes and-nr provide-needed-resources in the oim-of euezgy
as well as reusable raw materials.

Less encouragingly, Congress has'yet to take final action on another
element of the waste disposal problemthe enviromtentally safe dis-
posal of hazardous wastes.

.

Energy Recovery

Three trends became evident over the past year which pttduced an.
increased interest in the use of municipal soli4 waste as a source of
energy and of recycled materials. First, rising ,costs and decreased
availability of conventional fossil fuels tended to make solid waste
an attractive energy source. Second, the cost of conventional disposal
methods such as sanitary landfill and incineration continued to rise.
Third, the value of recoverable waste materialsparticularly scrap
metal and paperrose significantly, in part because higher energy
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costs increased the market price of virgin materials. As a result, a num-
ber of resource recovery techniques, especially those combining re-
cycling of the heavy components of the Ivastes with combustion of the
light components to recover energy, becaine economically competi-
tive with traditional landfill and incineration disposal techniques.

Costs of incineration of solid-waste range from $10 to $20 per ton,
Costs of sanitary landfill average between $3 and $13 per ton but can
be much higher in particular loGations, especially where land va ues
are high or where lack of suitable sites nearby necessitates transpor
ing wastes to remote landfill sites. The 'het cost of resource recovery
must be more favorable than the costs of incineration or landfill in
order to be competitive on an economic basis.

Figure 1 compare i the projected economics of resource recovery
with sanitary landfill operation. The resource recovery system speci-
fied here'is digned to process1,000 tons per day, removing ferrous
metals by magnetic separation and then converting the combustible
residual into energy. The net disposal cost of this system after fer-
rous metals are retnoved is about $8 per ton, although costs will vary
with each location. Hence, to be economical, the system requires that
the energy value of the residual be sufficient to reduce ne,t, disposal
cost to a point below that of a sanitary landfill.

Figure

Equivalence Between Land Cost.and Energy Value

Resource Recovery Moro Economical

Disposal by Sanitary Landfill More Economical

0
o ton 2,0Z 3.000

Land Cast fa/ Disposal Sacs (dollars (Mr acre)

.

Souse° Environmental Protection Agnes, Re:.ourcr. ReCovcry Dtviston
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The figure provides a quick reference for determining whether
landfill or resource recovery is the preferred alternative. At $0.30 per
million BTU, land costs would have to be around $3,000 per.acre
before resource recovery would be more economical. At $0.80 per
million BTU, resource recovery is less expensive than sanitary landfill
regardless of land 'costs.

Energy prices care now at a level"that makes resource recovery at-
tractive. During the Arab embargo, crude oil on the international spot
market reached a peak of $25.00 per barrel or over $4.00 per million
BTU: Average price has been in the range of $7.00 per, barrel, but
Lt is not expected to fall below $4.50 per barrel or $0.75 per million
BTU. Hence, even allowin for a 20 percent reduction in the value
of solid waste as.fuel because of handling problems, energy recovery
now provides a very attractive alternative to traditional disposal
methods except where land is cheap.

Recovery of the energy value of waste material can be accom-
plished through several different technology systems, including:

1. Incineration with steam recoveryburning solid waste and re-
covering steam and the noncombustible inorganic fraction after
incineration.

2. Shredded waste as a fuelshredding refuse and separating it
into light and heavy components. The light component is suitable as
a fuel in utility and industrial boilers. Ferrous andnon-ferrous metals
and glass are separated and recycled.

. 3. Pulped wake as a fuelwet pulping of refuse during which
organic and inorgan'' components are separated. The organic com-
ponent is dried a used as a fuel; the inorganic components are
recycled.

4. Pyrol yls to produce oil or gaschemically decomposing waste
in a high-t mperature and low-oxygen atmosphere. The process pro-
duces fuel d and as which after treatment .can be used as fuel
substitutes. Thiheavy inorganic component is separated prior to
pyrolysis and recycled.

'5. Incineratidn with electricity generationusing the gases from
high pressure incineration to drive a gas turbine electric generator.

In recovering energy from solid wa.stejull attention must be given
to protecting, the environment. In particular, air pollution emissions
need to be carefully controlled. Technology to accomplish- this ob-
jective is reasonably well established.

The combination of increased costs for fuel and land, together with
the emergence of proven recovery technologies, has stimulated great
interest in resource recovery at the state and local level. At least 143
cities are now actively co ,;.,ering energy recovery systems. Three
cities have facilities under co, struction, and several others are in the
advanced planning stage. In addition, at least 30 more- cities are
evaluating energy recovery systems. Table 6 summarizes activities
in various cities as of April 1974.
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Table 6

Projected Implementations of Energy Recovery Systems
by 1980

Location
Tons

day
Description

California
San Diego County 200 Pyrolysis; EPA is sponsoring project to demon-

. strata the Garrett Research and Development
system; oil produced Will be accepted by San

° Diego Gas and Electric; project in engineering
design phase.

Connecticut
Bridgeport 1,200 Solid waste asluol ;` state-wide resource recov-

ery authority Is reviewing proposals, North-
east Utilities will accept the fuel.

District of Columbia 1,000 Solid waste as fuel; D.C., Fairfax County, Arling-
ton County, the City of Alexandria, and the
Metropoli n Washington Council of Govern-
ments are dying the feasibility of a supple-
mental fuel s em on a reglon-wide basis.
Virginia Electric Po er Company and Pottimac
Electric Power Company are cooperating in
the studies'.

Illinois
Chicago 2,000 Solid waste as fuel; construction started in

early March, Commonwealth Edison will
Accept the fuel.

° Loao Solid waste as fuel; several suburbs have ep-
'proached Comonwealth Edison v to deter- -

No mine the:feasibility of implementing sop-
pleMental fuel systems

Icago area ex-
uding the City

Iowa
Ames

Maryland
Baltimore

Montgomery County

Maisachtisetts
Braintree

East Bridgewater

Saugus (near ,Bos-
ton)

LaWrence

134

200

1,000

1,200

240

1,200

1,200

1,000

Solid waste as fuel; construction to been by
June 1974; municipal electric utility will
accept the fuel. 7 )

Pyrolysis; EPA is sponsoring project to derhon -
strate the Monsanto system; pyrolysis gas
will be combusted on-site to generate steam
for sale to Baltimore Gas and Electric; [Ant
will be operational in early 1975.

Solid waste as fuel; County is planning project
with Potomac, Electric Power. Company co-
operation feasibility study .t.ias been com-
pleted; County Council and County Executive
have approved the plan.

Water wall incineration; plant has been operat-
ing since 1972; contract signed early 1974
,for sale of steam to Weymouth Art Leather Co. .

Solid waste as fuel; privately financed process-
ing facility; Weyerhauser isaccepting the fuel
for its industrial steam boilers.

Water wall incineration; plant under construc-
tion; steam product will be sold to General
Electric Co. for process steam.

Solid waste as fuel; Lawrence will be the first
implementation under the statewide solid
wake master plan approved in early 1974;
master plan calls for supplemental fuel pro-
duction for steam and steam-electric boilers,'
and materials recovery.

,
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tablo 6Continued

Projected Implementations of Energy Recovery Systems
by 1980=Continued

Location
Tons
per
day

Description

Misso
St. uis

New Jersey
Essex County

Hackenstick-Mead-
owlands

-\
Union County -Mid-

dlesex County'

New York
Altiany area

Heitipstead

Monroe County

Nei) Ybrk City

8,000 'Solid waste as fuel; Union Electric Company
plans Implement, by mid -1977, a system to
handle the residential, commercial and
selected industrial waste from the entire

".. metropolitan area ;,Union'Electric will process
raw waste, recover magnetic - metal, alumi-
num, and glass as well as fuel.

1,000

2,000

1,000

500

1,000

West6hester County

Ohio
AWron

Cleveland

500

0'
2,000

1,500

1,000

500

Solid waste as fuel; request for proposals be-
ing prepared; supplemental fuel to be ac-
cepted by Public Service Gas and Electric or
other industrial steam Smilers.

Solid waste as fuel; detailed Proposals are cur-
rently being reviewed; it is anticipated that
the fuel will be accepted by Public Service
Gas and Electric or industrial steam boilers.

Solid waste as fuel; feasibility of prpducing a
supplemental fuel for Public Service Gas and
Electric is being assessed. -

Solid waste as fuel; feasibility of producing
'supplemental 'fuel for industrial steam
boilers, state-owned heating plant and 'munic-
ipal electric utility is being assessed.

Detailed proposals have been received for de-
sign and cAnstFuctIon of energy and materials
recovery systems.

Solidwaste as fuel; fqasibitity study to produce
a supplemental fuel for Rochester Gas and

,Elactric completed; request for proposals
being prepared.

Solid waste as fuel ;.City has completed feasi
bility study of using waste as supplemental
fuel In Consolidated Edison's toilers; City
writing request for proposali; to design and
construct supplemental fuel facility; City and
Consolidated Edison plan contract to deter-
mine feasibility of designing new steam-
electric boiler to burn 50 percent solid waste.

Feasibility- study completed; County most
interested in energy recovery for COunty-
owned industrial park.

Water wall incineration; detailed erigli'Mering
study is underway; steam product will be
used for downtown heat and air conditioning
and for B.F. Goodrich process steam.

City has-received bids for a steam generation
system; the super- heated steam will be used
for electric generation by the municipal
utility.

G
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Table 6Continued

Projected Implementations of En rgy Recovery Systems
by 1980Continued

Location
Tons
per
day

Description

Oregon
Lane County

4

Pennsylvania
Philadelphia

Puerto Rico
San Juan

Tennessee
Knoxville

Memphis

Nashville

J00

2,400

1,000

500

504

750

Solid waste as fuel; feasibility study completed
to use waste as supplemental fuel in a Eugene
municipal steam power plant that currently
burns wood waste; additional waste fuel is
required because wood wastes are becoming
scarce.

Solid waste as fuel; Combustion Equipment
Associates has announced plans to construct
and operate, with private financing, a facility
to produce supplemental fuel for industrial
steam boilers.

San Juan planning to initiatefeasibility study
for a solid waste as fuel system; supplemental
fuel would be used by. Commonwealth-owned
San Juan steam-electric station. ,

Pyrolysis; TVA is studying feasibility of imple-
menting a Torrax gas pyrolysis system.' to
produce gasoas supplemental fuel for TVA
steam-electric boiler.

Solid waste as fuel; dotal-led proposals haveSold
requested to implement a wet process.

ing system to produce supplemental fuel for
a TVA steam-electric boiler.

Water wall incineration; construction is com-
plete; public authority has been formed to
construct and operate the facility; steam
product will be used for downtown heating
and air conditioninO.

Source: Environmental Protection Agency. April 1974.

Table 7 shows the national potential for generating energy from
municipal solid waste. It prevents; (1) an estimate of the theoretical
energy value of the nationAsolid waste stream; (2) the amount of
wastes economically available for energy recovery; (3) the energy
value of the -solid waste generated by Those cities (SMSA's)' which
are the immediate potential candidates for energy recoverytsystems;
and (4) the presently planned projects.

The theoretical energy value estimates the energy recoverable in
1971 and 1980 if all solid waste in the United States were converted
to energy. The estimate of the amount of energy recovery 'actually
available is based on solid waste generated in Standard Metrnpolitan
Statistical Areas (SMSA's). (Energy recovery appears feasible only
in more densely populated areas such as SMSA's.) The estimate of
potential projects isbased on a study conducted by EPA which iden-
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_Table 7

Energy Potentially Recoverable From Waste
J

1971 /19 0

BTUs
bil-

1 ens)

Barrels
of oil

per day
(thou

sands)

BTUs
(bil-
lions)

Barrels
of oil

per day
(thou-
sands)

Theoretical energy value
Available energy value
Potential projects
Presently planned projects

1,675
967

819
473

2.154
1,259

647
85

1.054
616
317
42

Source: Environmental Protection Agency.

tified 48 SMSA's where energy recovery could be feasible by 1980.1°4
The final category shows the energy value of recovery,projects exist-
ing or planned at the present time.

Table 7 shows that the amount of waste available in sufficient quan-
tity to justify resource recovery is significantly greater than the
capacity of planned resource recovery systems. If energy prices
stabilize at or above their current levels and land values continue to
increase, many if not most of the potential candidates will find energy
recovery of solid waste an attractive alternative to conventional dis-
posal techniques by 1980.

Materials Recovery

Municipal and industrial solid wastes are also a potential source of
reusable materials. Less energy is generally required to reprocess waste
materials than to develop virgin materials, when all aspects of acqui-
sition, processing, and transportation are considered. Hence the rise
in energy prices over the past year greatly strengthened the secondary
material market.1°5

Iron and SteelDuring 1973 nearly 60 million tons of secondary
iron and steel, a record amount, was purchased for recycling pur-
poses. Prices of steel scrap rose to peak levels. No. 1 Heavy Melting,
Scrap, for example, sold for $160 per ton compared to $45 per ton a

. year before. Junk auto lyidies, nearly worthless a few years ago,
brought as much as $50 each. ,

AluminumAluminum prices are, extremely sensitive to energy
costs. At the same time, it requires only 5 percent as much energy to
produce aluminum from scrap as from virgin ore. Since 1967, the
price of scrap aluminum has risen more than 75 percent, and in the
spring of 1974 three manufacturers announced a 50 percent in-
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Rising energy prices greatly strengthened the secondary material market.
Junked autos, formerly of no value, now bring as much as $50 each.

creasefrom 100 to 15¢ per poundin theprice paid for scrap
aluminum cans. Even before this increase, 15 percent of aluminum
cans sold were recycled in 1973, as compared with only 5 percent in
1970.

CopperAbout half the copper produced in the United States now
comes from recycled scrap. Since 1967, prices for scrap have risen
by 100 percent.

LeadAuto batter es are a source .of easily recoverable lead. Since
1971, prices of battery lead have increased fourfold.

PaperA paper shortage was experienced during the past year, in
part because of ,greatly increasing export demand. Secondary paper
requires much less energy, and prices have been rising to a degree
'which has led over 125 cities to conduct separate newspaper collet- .
tion programs. The price of high-grakle corrugated paper, which in
1972 sold for $20 per ton, rose as high as $65 per ton.in the past year.

Hazardous Waites

Environmentally safe disposal of hazardous residues --toxic chem-
kal, biological, flammable, and explosive wastesrepresents another
*aspect of the waste problem. In last year's Annual Report, the Coun-
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cil discussed the gap in Federal legislation governing tire, disposal
of hazardous wastes on land, a problem. compounded by the exist-
ence of statutes limiting and controlling the release of these substances
into the air, water, or the oceans. Unfortunately, the Administra-
tion's proposal to close this major regulatory gap, the Hazardous
Waste Management Act, has languished in Congress since its intro-
duction. Yet the serious risks to human health continue to exist and to
grow.

In a report submitted to the Congress in 1973,1" EPA estimated
that. roughly 10 million tons per year of chemical and biological
hazardous wastes were generated in 1970, and thetotal is growing at a
rate of 5 to 10 percent, annually. Ninety percent of these wastes occur
in liquid or semiliquid form. ,

In the absence of adequate regulatory programs, much of these
wastes is being dumped, buried, or injected on or into 'the land. The
potential for damage to public health and environmental quality is
great, particularly if the uncontrolled waste disposal leads to pollu-
tion of groundwater, runoff to surface waters, and contamination
of drinking water wells.

The technology for controlling hazardous waste disposal exists for
most substances. However, since adequate treatment and disposal can
be 10 to 40 times more expensive than environmentally unacceptable
methods, improvement is not likely until legislation and regulation
compel it.

Water Quality

Last year's Annual Report described the extended debate preced-
ing the Nation's adoption of a comprehensive new law for the cleanup
of the country's watersthe Federal Water Pollution Control Act
Amendments of.,1972 107and summarized the complex 'features of
the law. During the past year, the difficult process of implementing
this new authority moved forward. The new law required funda-
mental changes in approach by all instittAkts involved in water
pollution controlFederal, state, and local governments and private
industryand in some areas the deadlines established by the law
could not be met. Nevertheless, considerable progress was achieved,
and the groundwork was established for more rapid forward progress
in the immediate future.

The Basis for Effluent LimitationsThe 1972 Amendments re-
quire that every "point source" discharger of pollutants obtain a
permit which specifies the allowable amount and constituents of his
of luent.1" The permit also contains a -schedule specifying the dates
by which the discharger will achieve compliance. Permits are issued
by states which have met requirements established by the Administra-
tor of the Environmental Protection Agency, with individual per-
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mits subject to EPA review. In states that fail to seek or carry out
an approved permit program, EPA itself issues the permits.m

The basis for the permit for a point source discharger is both a
technology-based effluent standard 'and a water quality standard.
The effluent standard represents the pollution reduction achievable
by the application of the best practicable control technology for that
class and type of discharger on a national basis.21° All dischargers
must at a minimum meet this standard. The water quality standard
is used to determine whether additional pollution reduction is en-
vironmentally necessary if the particular stretch of water on which
a discharger is located is to be used for its designated purpose. If the
water quality standard cannot be met on the basis of the effluent
standard alone, then additional pollution reduction may be
required.m

The technology-based effluent standards are to be applied in two
phases. By 1977, municipal treatment plants must provide secondary
treatment,"2, and all industrial point source discharges must meet
standards based on "best practicable control technology currently
available." 223 Industries discharging into municipal sewers do not
need permits ivit must meet applicable pretreatment requirements.
For T983, tin lards ere tighter: municipalities must provide the
"best practicable waste treatment technology" 114 and industrial point
sources must comply with guidelines prescribing "best available con-
trol technology economically achievable." 213

Effluent Standards-.EPA has made substantial progress in devel-
oping and promulgating effluent standards. In August 1973, final
regulations defining secondary treatment for municipalities were
issued, limiting discharge of BOD to a maximum monthly average of

Every "point source" discharger of pollutants must obtain a permit specifying
the amount and constituents of his effluent.
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30 milligrams per liter and establishing similar limits for suspended
solids, fecal coliforrns, and pH.116

Over the course of the year, EPA also proposed and promulgated
a number of effluent limitation guidelines and new source perform-
ance standards for a variety of industries. In most cases, thee guide-
lines and standards were based on contract studies, with substantial
input from industry, including economic analysis of the 'impact of the
proposed standards on the individual industries.

The task proved to bd more complex than was realized when the
law was adopted. Whereas the Act lists 27 industrial cateGories,"7
EPA has identified approximately 180 industrial subcategories and
45 additional variances as requiridg distinct effluent standards based
on careful analysis of control technology for each. It proved impos-
sible for EPA to complete this volume of analysis within the 1-year
period under the law, In November, as the outgrowth of a suit by
environmentalists, Natural Resources Defense Council v. Train,"8

Table 8

Published Effluent Guidelines

Industry Proposed
Final%

(effective
date)

Fiberglass 8/22/73 1/22/74
Boot sugar 8/22/73 1/31/74
Cement 7/7/73 1/20/74
Feedlots 9/7/73 2/14/74
Phosphates 9/7/73 2/20/74
Flat glass 10/17/73 2/14/74
Rubber 10/11/73 2/21/74
Ferroalloys 10/18/73 2/22/74
Electroplating 10/5/73 3/8/7'4
Asbestos 10/30/73 2/26/74
Inorganics 10/11/73 3/12/74
Meats 10/29/73 2/28/74
Plastics and synthetics 10/11/73 4/5/74
Nonferrous metals 11/30/73 4/8/74
Cane sugar 12/7/73 3/20/74
Fruit and vegetables 11/9/73 3/21/74
Grain mills 12/4/73 3/20/74
Soaps and detergents 12/26/73 2/12/74
Fertilizer 4/8/74 7/2/74
Petroleum 12/14/73 5/9/74
Dairy 12/20/73 5/28/74
Leather , 12/7/73 4/9/74
Pulp and paper 1/15/74 5/29/74
Organics 12/17/73 4/25/74
Builders paper T/14/74 5/9/74
Seafood 2/6/74 6/26/74
Timber 1/3/74 4/18/74
Iron and steel 2/19/74 6/28/74
Textiles 2/5/74 7/5/74
Steam and electric power 3/4/74 Not yet

published

Source: Environmental Protection Agency,
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the U.S. District Court for the District of Columbia establis
schedule for the publication of all effluent guidelines between Jan-
uary and November 1974, so that they would be available to "be
applied meaningfully" during the permit pmcess. Table 8 lists
effluent guidelines published through July 1974. In general, the
guidelines for the 1977 poriod are based on the amount of pollutant
reduction attainable through good management and end-of-the-pipe
treatment.. For 1983, further improvement through process changes
is.included. In some cases, such as the asbestos millboard and phos-
phate fertilizer industries, the standards reflect the fact that "no
discharge" is attainable.

As discussed in a later section, EPA in July 1973 published a list
of 12 toxic pollutants and 'established effluent limitations for them.

Water Quality StandardsThe 1972 Amendments broadened
Federal responsibility to all navigable waters and provided that
EPA and the states establish water quality standards related to their
use. In June 1974, the initial process of reviewing and revising stand-
ards (ias completed. For the period to 1977, the objective of the
Act, "to restore and maintain the chemical, physical, and biological
integrity of the nation's waters" 119 has been interpreted as requiring
standards which will protect indigenous aquatic life and permit
secondary contact recreation such as boating and fishing. Water of this
quality will generally be sufficient to protect other uses such as public
water supply, agricultural and industrial use, and navigation.12°

These water quality standards are the water quality target for
1977. On the basis of analysis, by the states, approximately 1,600, or
roughly one-half, of the 3,100 water quality reaches identified will
have to go beyond 1977 technology-based effluent standards if these
water quality standards are to be met.121 In some cases, these are
segments with a very large discharger or a concentration of dis-
chargers; in other cases, non-point pollution is a major problem. This
analysis is one indication of the dimensions of the Ndtion's water
pollution problem.

In October, EPA proposed water quality criteria defining maxi-
mum limits of acceptability for chemical and physical constituents in
U.S. waters.'22 These criteria are intended to form the scientific basis
for any future revision of water quality standards, and in particular
the establishment of the 1983 interim goal of providing for the pro-
tection and propagation of fish, shellfish, and wildlife and for retrea-

- tion in and on the water.128 Based on recommendations of a National
Academy of Sciences report,'" the criteria reflect current knowledge
of the identifiable effects of pollutants on human health, fish and
aquatic life, plants, wildlife, shorelines, and recreation; concentration
and dispersal of pollutants; and the effects of pollutants on biological
community diversity, productivity, and stability, including factors
affecting rates of eutrophication and sedimentation. EPA emphasized
that decisions on standards and control measures must also consider

142



the economic and social impact of controlling water pollutants and
the practicality and enfetceability of the standards and control meas-
ures.

The Permit SystemThe issuance of permits to "point source" dis-
chargers is the law's bask regulatory mechanism. At the same time,
it is an enormous and complex task. EPA has received approxi-
mately 65,000 permit. applications. It expects to receive an addi-
tional 10,000 applications from facilities which will fall mostly in
the municipal category.126 Issuance of permits is a central priority
in the implementation of the water pollution program, for permits
define the requirements and the compliance schedule to be followed
by each discharger. The task has additional urgency because after
December 1974 the exemption provided in the law, which suspends
the provision that discharge of pollutants except in compliance with
a permit, is unlawful, is no longer in effect."°

The law provides that states which meet certain requirements can
be authorized to administer the national permit program,'" and EPA
has actively encouraged states to do ko. However, a state program
must meet a number of requirements,"° including certain enforce-
ment authority and 'provision for public participation, and some
states have delayed enacting the necessary state legislat',.n. A num-
ber of other states have not yet decided that they wish to issue permits.
As a result, as of June 30, 1974, only 15 states had maimed responsi-
bility for permit isstiance/12° By December, EPA is hopeful that an
additional 10 to 15 statbs can be granted the authority. Notwith-
standing the status of legal authority to issue permits, EPA and the
states have been cooperating fully in the permitting task. In some
cases, states which possess all the elements of a permit program except
the necessary legal authority have been processing pe nits then issued
by EPA.

Given the 65,000 permit applications, EPA an the states have
had to establish priorities for processing aid issuance. The primary
goal is to concentrate on permits which will have the greatest bene-
ficial effect on water quality. The first priority, therefore, is to cover
the major dischargers. Approximately 4,600 major dischargers have
been identified, of which 60 percent are industrial and 40 percent
are municipal. It is planned to issue permits to all these dischargers
by June 1975. In total, almost 12,500 permits were issued by EPA
and the states by June 1974. An additional 32,000 permits are
planned to be issued by June 1975. These issuances will include
virtually all municipal and industrial dischargers. Those remaining
will be in commercial, governmental, and agricultural' areas, vessels,
and privately owned treatment plants:13°

Effluent guidelines and water quality standards are not available to
serve as the basis for all permits. Where effluent guidelines have not
been published, permits to industrial dischargers are based on the
best technical judgment of feasible control technology. Where water
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quality standards (or a road allocation based upon them) are not
availab'e, effluent guidelines with maximum daily pollutant loads
are the basis for the permit.'"

Municipal GrantsThe 1972 Amendments significantly expanded
the Federal program for assisting in the construction of municipal
treatment plants. The Act established a requirement for universal
secondary treatment by 1977, increased the Federal share of treat.
meat grant construction costs to 75 percent, authorized $18 billion
in Federal funding over a 3-year period, and established new re-
quirements to be met by industrial dischargers to municipal plants.

Status of Municipal ConstructionThe status of municipal treat-
ment plant services was summarized in a report issued by EPA in
December. 1973.332 This report estimated that of a total population of
210 million, 163 million people were served by sewers in 1973. Sec-
ondary treatment was provided to 104 million, and some form of
treatment to 159 million. Table 9 shows progress over time.

More disturbingly, the report also showed that as a result of growth,
the amount of BODE discharged by municipal treatment plants has
remained almost constant since 1957. (Table 10). In that year, 16.4

Table 9

Public Sewerage Services, Selected Years, 1860 to 1973

Year

.

U.S.
popula-

tion

Un
towered
popula

Von

Sowered
popula

tion

Sewage
un

treated

,,,

Sewage
treated

Ratio of
sowered
popula-
tion to
total ,

popu-
Um

la

Ratio of
treated
poputa-
tion to

sowered
pejau

iolo-t n

(millions of persons) (percent)

1860 31 30 1 1 0 3 0
1876 39 34 5 5 0 13 0
1880 50 40 10 NA NA 20 NA
1890 63 47 16 NA NA 25 NA
1900 76 51 25 NA NA 33 NA
1904 82 54 28 27 1 34 4
1910 92 57 35 31 4 38 11
1915 99 57 42 NA NA 42 NA
1920 106 58 48 NA NA 45 NA
1930 . 123 62 61 NA NA 50 NA
1932 125 63 62 41 21 50 34
1940 133 66 67 30 37 50 5E

1945 140 70 70 28 42 50 6C

1948 145 72 73 ,* 28 45 50 62
1957 171 73' 98 24 74 57 7E

1962 186 68 118 17 101 _ 73 BE

1968 198 58 140 11 129 71 92
1973 210 47 163 4 -159 76 97

I

NAnot available.
Source: Environmental Protection Agency.
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Table-10 '

Effect of Sanitary Sewage Treatment
[In millions of pounds of BO% par day]

Collected Reduced
Year by by Discharged

,_. sanitary
sewers 1

treat
mont ,

after
treatment

1957 16.4 7.7 8.7
1962 P 19.8 10.8 9.0
1968 23.3 15.0 8.2
1973 ' 27.1 18.5 8.0

Batied on 0.167 pounds of BODA per sewered persqn per day.
Based on the distribution of treatment facilities and on estimates of removal

efficiency.

Source: Environmental Protection Agency.

million pounds of BODE were collected daily by sanitary sewers; of
this, 7.7 million pounds were reduced by treatment, and 8.7 million
pounds were discharged. By 1973 the amount of BODE collected
daily had almost doubled, td 27.1 million pounds, and the amount
reduced by treatment had increased by 140 percent, to 18.5 million
pounds. Nevertheless, 8.6 million pounds was still discharged daily.

Broader application of secondary treatment over the coming years
will reduce these discharges. Seoondary treatment, in general, re-
moves about 85 percent of BODG. If secondary treatment had been
universal in 1973, discharges into receiving waters would have been
onIc 4.1 million pounds per day. This analysis' therefore underlines
both the impact of growth in generating additional pollutants and
the importance of treatment in controlling them.

The Needs Survey,The dimension of the construction program
still ahead was indicated by the 1973 Needs Survey submitted to Con-

Tress in October 1973. This survey, required by the 1972 Amend-
ments,133 represented the cost estimates by municipalities for facili-
ties needed to achieve the 1977 secondary treatment standards, to
achieve .water quality standards, to correct infiltration of groundwa-
ter into sewers, and to prevent overflows from combined sewers. The
total estimated cost was $60.7 billion. Of this total, $36.6 billion rep-
resented the costs of constructing secondarrtreatment facilities and
necessary interceptor sewer the investments- required to meet the
1977 objectives.

The $60.7 billion estimate is far higher than the $18.1 billion
originally estimated in EPA:41971 Needs Survey. The major increase
stems from the treatment requirements and eligible facilities added by
the 1972 Amendments. Other factors creating the higher estimate are
inflation, the addition of communities not previously included, and
increased attention to water pollution control at the local level.

In December 1973, the Congress enacted legislation to establish a
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new formula for allocating Federal construction grants, among the
state3.134 Under the formula, grants are to be based half on the total
assessment of all sewage treatment needs and half on the assessment
of requirements for secondary treatment and interceptor,sewers, The
new law directs EPA to develop more specific definitions of eligible
costs and requires EPA to conduct a new survey of costs of needed
treatment works. The law also permits treatment projects to be
funded even if they will not result in a completely operable treatment
works without further construction.

Federal Construction GrantsIn January 1974, the President
directed EPA to make available to the states $4 billion of the $7
billion authorized for FY 1975 'in construction grants for sewage
treatment facilities. Together with funds made available in previous
years, the total provided since the enactment of the 1972 Amendments
is $9 billion. The President stated that "competing national priorities
for our limited Federal resources" prevented release of the entire .

amount authorized.135
On the grounds that EPA action exceeded the discretion.that the

Congress gave to the Administrator, several cities, states, and private
citizens have filed suits to force allotment of the full amounts au-
thorized. At both the district and appellate levels, courts in different
parts of the Nation were divided on the intent of the Act. In April,
the Supreme Court granted certiorari to two of these cases. In New
York City v. Train,13° the Court of Appeals for the District of Colum-
bia ruled that EPA was required to allot the full amount authorized
to be appropriated. In Campaign Clear Water v. Train,137 the Court
of Appeals for the Fourth Circuit held that allotment of funds by
EPA was discretionary, subject to judicial review only to determine
that allotment was not arbitrary and capricious.

In point of fact, comMitment of funds has not to date been much
affected by the impoundment because a number of new requirements
in the Act, `which are discussed below, have had the effect of slowing
down obligations. Shortages of some materials such as steel have
also hindered progress. During FY 1973, about $1.6 billion in con-
struction grants was awarded. During FY 1974, construction grants
totalled $2 billion. For FY 1975', EPA expects that the new proce-
dures will no longer be a major obstacle and has set an objeCikie of
obligating $4.1 billion, over twice the amount achieved in FY 1974.
Nevertheless, by the end of FY 1975, total Federal obligations will
constitute $7.7 billion as compared to the $9 billion made available
to the states.

As discussed in last year's Annual Report, the 1972 Amendments
contained new requirements to assure that the Nation's investment
'in new treatment facilities was economically and environmentally
sound. The new requirements provide that: (1) alternative tech-
niques for providing municipal treatment, including land treatment,
must be considered jui the planning process; (2) cost-effectiveness of
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Federal grants now cover 75 percent of the cost of wastewater treatment
facilities.

treatment facilities must be assured ; (3) industrial dischargers to
municipal treatment plants must pretreat their wastes so as not to
undermine the operations of the treatment plant and must contribute
their share of the cost for construction and operation ; and (4) waste
treatment grants are subject to the provisions of the National En-
vironmental Policy Act, in particular the preparation of impact state-
ments. During the past year, EPA issued regulations and took other
actions to further define these requirements and to assist com-
munities in complying with them.

Regulations requiring user charges and cost recovery at federally
financed waste treatment facilities were issued by EPA in August
1972.'38 The regulations require all treatment facilities receiving
Federal c9nstruction grants to recover from industrial users a portion
of the cAtruction grant allocable to them. Furthermore, all users
including factories, small businesses, Federal installations and private
citizensare required to pay a user, charge, depending upon the ex,
pense of the service rerSdeied. The regulations prohibit the practice
of giving volume discounts to large industri41 customers of treatment
.plants.

Final pretreatment standards for industrial contributors to publicly
owned treatment systems were issued by EPA in November 1973.1"
The purpose of the standards is to prohibit industries from discharg-
ing wastes which might cause a fire or explosion or corrosive damage,
obstruct the flow in sewers, or upset the treatment process. Specific
pretreatment requirements for particular industries are being pro-
posed and promulgated as part of the effluent guidelines. Guidelines
to supplement the pretreatment standards had been proposed by EPA
in August 1973, to assist municipalities in developing requirements
for the pretreatment of industrial waste waters. The guidelines rec-
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ommended the joint treatment of industrial and municipal waste:
waters where practical, because joint treatment can provide savings
in capital and operating expenses, betteruSe of resources, improved
operation, and more efficient disposal of sludges.

In, July 1973, EPA proposed guidelines f yr evaluatirg ale cost-
effectiveness of sewage treatment facilitiein° Tin. 1972f Amendments
require that a treatment facility have the most econoifiical cost over
its estimated life. Any application for a Federal .construction. grant
must include a cost-effectiveness analysis which demonstrates that
the proposed facility is the most cost-efficient alternative. The pro-
posed guidelines represented EPA's initial effort to develop standard
procedures for post-effectiveness piirsuant to the 1972 Amendments.
EPA expects to 'expand the guidelines in the future to include more
iletailed procedures and additional guidance on wastewater flow
prOjections, waste treatment management system. planning, treat-
ment process selection, and scheduling of construction.

With. regard to the preparatiOn of impact statements on waste-
water treatment facilities, EPA is seeking to assure proper considera-
tion of environmental ^iinpacts while avoiding unnecessary delay.
Env4onmental analysis of the land use impact of sewer construction,
disc e.- d in. Chapter 1, is of partichlar importance. Although the
number of impact statements prepared to date has been limited, EPA
now emphasizes that applicants for grants must prepare complete
environmental assessments as integral parts of their plans or appli-
cations for grants.141 At the same time, EPA has taken steps, in-
cluding preparation of a handbook to assist communities; to assure
that the necessary analysis does\lot delay the grant process.

Non-Point PollutionA study issued by CEQ this year on the total

importance isnon-point pollution. Th study, which is described in
urban 'water r Illition load gave additional emphasis to the .evident

,

detail in ChaPter, 6, showed that sstormwater runoff in urban\ areas
carries large,volumes of pollutants into receiving waters, with serious
impacts on water qu4ty. It also demonstrated that the runoff prob-
lem will have to be controlled in many urban areas' if water quality
standards are to be met. The study recommended analysis and plan-
ning to identify the most cost - effective, solutions to the problem
in each urban area. . .-

The control o non-point ,Pollution is likely to become a major
priority for wate Ilution control in the late 1970's and early 1980's,

"after pollution fr point sources has been alleviated. EPA is taking
steps to prepare for this effdri. Planning programs authorized by the
i " Amendments will focus attention on daning the specific nature
of the non-point problem on particular water reaches, identifying the
sources of the runoff, and developing solutions 'which will be effective

- at reasonable cost. Pit the same time, EPA is supporting research to
design better control methods for abating nor..point pollution, with
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initial attention to runoff from Coal mining, agriculture, and con-
struction activities.'42

Protecting the Oceans

rmplerhentation of the program to control ocean dumping, au-.

thorized by the Marine Protection., Research' and Sanctuaries Act of
1972,143 was carried forward over the past year. As described in last
year's Annual Report, this law prohibits disposal of radiological,
chemiCal, and biological warfare agents and any high-level radio-
active wastes in the ocean and provides for regulation of all other
dumping 'through issuance of permits by EPA or, in the case of
dredge spoit, by the, Corps of Engineers.

b October 1973, EPA published final regulations governing the
conduct of the ocean dumping Permit progran.0.44 Permits, issued fOr
only limited periods, specify the type and amount of materi4 to be
disposed of and the location of disposal. Permits are based on criteria
which take account of the effects on human health, marine life, and
amenities; the permanence and persistence of those effects; and other .

possible disposal methods. At present, some permits are being issued
for wastes which exceed the criteria becausecthere is no feasible alter-

, native means of-disposal. In such cases, permit applicants must pre-
pare and carry out a plan which leadi to a disposal method comply-
ing with the criteria.'''

Implementation of the permit progtak resulted in changes in
dumping practices. For example, EPA required the city of Philadel-
phia to move its sludge dump site 36 miles farther out into the At-
lantic as an interim measure while it develops an alternative method

' ;M-"''''a

Ocean dumping of wastesin this case acidis now under regulatioq and is
being phased out.

4
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of disposal. Some 40 dumpers of industrial waste in w York,
City area ceased dumping because of regulatory restricti n5.14°

Table 11 shows the wastes (excluding dredged material) 'disposed of
in the Atlantict Pacific, and Gulf of Mexico during 1973. Over 90
percent of the wastes' Were sewage sludge or industrial wastes. Over
90 percent of the dumping occurred in the Atlantic.

A critical need is an effective monitoring system to gather data on
the effects' of dumpitg on the oceans, so that trends can be detected
and actions taken to prevent degradation. EPA,the National Oceanic
and Atilo3pheric Administration, the Corps of Engineers, the Coast
Guard, and other Federal and state akencies are cooperating to meet
this need.

Safe Drinking Water

Tik President's Safe Drinking Water Act of 1973 was proposed
to assure safe drinking water to protect health."' It was based on a
strategy which assigned important roles° to the Federal Government,
state and local governments, and citizens. The Federal Government
would develop national health standards for public water supply sys-
tems and have authority to intervene in the case of a health emer-
gency. State and local governments would have primary responsibility
for implementing and enforcing the standards Citizens would be
informed of any violation of standards and would be authq zed to
file citizen suits in Federal courts to secure compliance.

In June- 1973, the Senate passed drinking water legislation, the
Safe Drinking Water Act of 1973.14 The House has also nearly com-
pleted action on its bill.'" The Congressional legislation is similar to
the Administration proposal in most respects but would give the Fed-
eral Government broader responsibilities and powers for imple-
menting and enforcing standards. In addition, the House legislation
creates a temporary program to assure adequate supplies of chlorine

Table 11

Ocearisposa), Waste, 1973
)S [In tons]

Waste type& Atlantic
Ocean

Gulf of
Mexico

Pacific
Ocean

Total

Industrial waste _ 3,997,100 1,408,00 0 5,405,100
Sewage sludge 5,429,400 0 0 5,429,400
Construction and demoli-

tion debris 1,161,0 0 0 1,161,000
Solid waste 0 0 240 240
Explosives 0 0 0 0

Total I 10,587,500 1,408,000 240 11,995,740

Does not include dredged material.

Source: Environmental Protection Agercy.
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to disinfect drinking water and treatment plant effluent and provides
for the regulatiofikof deep well injection of wastes.

Hazardous Pollutants

Thousands of man-made chemicals are introduced into the en-
vironment each year, many for the first time. Of this myriad, a few
have potential for causing very serious damage to man or the en-
vironment.

The need to regulate hazardous substances was first recognized in
1910 when Congress passed the initial pesticide control law. Since
1910, many laws have dealt with aspects of hazardous pollutant con- c
trol,.including the Occupational Safety and Health Act,'" the Con-
sumer Product Safety A'ct,131 the Food, Drug and Cosmetic Act,152
the Federal Environmental Pesticide Control Act,153 the Atomic
Energy Act,'" and the Federal Water Pollution Control' Act.155 But
the development and production of potentially hazardous su stances
continually increases, and serious problems occur which c nnot be
addressed by existing authority

This section deals with th ee different elements of the hazardous'
pollutants problem -toxic su stances, occupational health, and pesti-

7 cides. Federal authority to regulate each of these is at a different
stage of development. The legislative base for control of pesticides
has been well established, and relatively mature Federal programs
exist to regulate their use. Three and one-half years have passed
since the enactment of an occupational health authority, and imple
mentation is in the developmental stage. Urgently needed Federal
authority tp deal with toxic substances has been proposed by, the
President but has yet to be enacted by the Congress.

Toxic Substajices

The term 'toxic substances" applies to chemicals considered threats
b to man and the environment. As chemical technology develops and

expands, additional potentially toxic substances come into use each
year. Previous Annual Reports have described environmental health
problems from mercury, polychlorinated biphenyls (PCB),
haloethers, lead, and cadmium. In 1971 three and one-half years
agoPresident Nixon proposed the Toxic Substances COOtrol Act 156
to provide authority to regulate toxic substances. Legislation has yet
to be enacted, although versions have passed in both the Senate and
the House. .

The Toxic Substances Control Act would create comprehensive
authority to: (1) control the production, distribution, or use of any
chemical sub, tance ;I (2) provide access to information for assess-
ment; and (3 reqtiire testing of new chemical compounds or new
us s. This legislation would thus provide tools necessary to assess,
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control, and prevent future hazardous pollutant problems and hope-
fully forestall the necessity for such emergency action as was required
in the past year in the case of asbestos and vinyl chloride.

AsbestosIn June 1973; EPA announced the discovery of amosite
asbestos fibers in the drinking water of Duluth, Minnesota, and
nearby communities. The source of the fibers was-traced to the daily
discharge of 67,000 tons of geochemically distinct taconite (low-
grade iron ore) tailings from the Reserve, Mining Company
processing plant in Silver Bay, Minnesota.

This discovery resulted in a massive effort of Federal, state, and
local agencies to assess the potential threat to health. The chairman
of the Council on Environmental Quality was given responsibility to
coordinate Federal activities relating to 'the problem.

The full implications to health of this asbestos cannot as yet be
defined with certainty. Fibers averaging less than 2 microns in length
were found in concentrations ranging up to 100 million fibers per
liter in tap water in Duluth and nearby communities. Hence over
200,000 people have ingested considerable amounts of asbestos over
the 18 years since the plant started production. Furthermore, levels
of asbestos in the air near the plant in Silver Bay range from about
100,000 to 10 million fibers per cubic meter. The primary health
concern is that asbestos, a carcinogen which causes a variety of
cancers (including gastrointestinal cancer) when inhaled, will-also
cause cancer when ingested. Epidemiological and clinical studies of
the Duluth population cannot provide a clear answer beca`nse the
average period from initial exposure to the first symptoms of asbestos-
induced cancer is 20 to 40 years. Yet when sufficient time has lapsed
to make definitive conclusions, the fate of those who have dnink the
contaminated water over the past _18 years may have been sealed.

The original suit was filed in February 1972 against the Reserve

bir-ANE

Reserve Mining discharges 67,000 tons of taconite, conoining asbestos, into
Lake Superior every day.
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Mining Company by the United States Government on the grounk
that Reserve was in violation of the Federal Water Pollution Control
Act and the Refuse Act arkl was causing ecological damage to Lake
Superior. When asbestos was discovered in the Duluth water supply,
the suit was amended to include public health issues. After the Origi-
nal suit was filed,°the parent corporations of Reserve Mining Com-
pany (Armco Steel Corporation and Republic Steel Corporation) and
several north-shore communities and business entities were joined as
defendants: Plaintiffs now include three states,107 five environmental
otanizationi 1" and the cities of Duluth, Minnesota, and Superior,
Wiscon5n.

On April 20, 1974, Judge Miles Lord of the U.S., District Court
in Minneapolis shut down the Reserve plant,.basing his decision upon
the finding of an existing health hazard.. A temporary stay of the
order was obtained by Reserve from the Eighth Circuit U.S. Court
of Appeals on April 22. A second Court of Appeals decision on
June 4 extended the stay an additional 70 days, conditioned on good
faith preparation and implementation by Reserve of an acceptable
on-land disposal plan. The U.S. Supreme Court declined to set aside
the Circuit Court-decision.

Because communities located on the north shore draw their water
supplies from Lake Superior, Chairman Peterson wrote the governors
of Minnesota, Wisconsin, and Michigan in February, recommending
that all affected communities take necessary steps to provide adequate
filtration for their drinking water supply. A joint EPA and Corps of
Engineers research pilot treatment study was initiated at that time.
On April 5, the Chief of the Corps of Engineers, using a newly
enacted authority,'" announced a program to supply tnicropore filter
units for the water taps of public buildings in each of the affected
communities so that all citizens could avail themselves of fiber-free
water, and to provide interim water supply treatment measures within
4 to 6 months until permanent water supply treatment facilities were
completed.

Vinyl ChlorideOn January 22, 1974, the National Institute of
Occupational Safety and Health announced that the B. F. Goodrich
Company had found that the death of three of its workers from pre-
viously rare liver cancer (angiosarcoma) was related to occupational
exposure to vinyl chloride. This announcement caused immediate
concern. Approximately 5.2 billion pounds of vinyl chloride gas were
produced in 1972 at over-16 locatiqns in the United States. Approx-
imately 97 percent of this produCtion was used at 40 plants to pro-
duce polyvinyl chloride (PVC), which was then converted at a vast
number of sites to polyvinyl chloride plastic products. The other 3
percent of vinyl chloride was used for a wide variety of purposes such
as the propellant gas for a number of aerosol cosmetics and pesticides.

Since January, 16 additional cases of angiosarcoma of the liver
from occupational exposure to vinyl chloride have been identified.'°°
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More cases are suspected and are being investigated. Animal toxicity
tests on mice and rats seem to confirm that vinyl chloride produces
angiosarcoma of the liver at levels at least as low as 50 parts per mil-
lion. Preliminary medical studies of workers exposed to this chemical
also reveal abnormally high levels of other liver and kidney disorders
and cancer of other organs.

use of the large number of workers who have been involved
with vinyl chloride over the last 15 years and because the general
population has also been exposed to some degree, the 19 reported
cases may be merely the first indication of a much larger environ-
mental and occupational health problem, particularly since 15 years
is less than the normal period of time required for cancer symptoms
to develop.

Rapid action has been taken since January to assess and deal with
the problem. On April 5, the Occupational Safety and Health Ad-
ministration (OSHA) issued a temporary emergency standard of 50
parts per million as the maximum allowable limit of exposure to
vmrkers.1°1 On April 22, the Food and Drug Administration proposed
banning vinyl chloride as a propellant and ingredient in aerosols.1"
On April 26, EPA suspended the registration and sale of all pesticides
containing vinyl chloride designated for indoor use.1" On May 9, the
Consumer Product Safety Commissibn required disclosure by pro-
ducers of the use of vinyl chloride in all aerosol consumer proilucts.104
On May 10, OSHA proposed a permatent workplace standard of no
detectable exposure, using equipment sensitive to one part per
million.165

Although the production and use of plastics made from PVC resins
are not known to create health problems, investigations are under-
way, particularly of uses in food and beverage processing. Air and
water pollution control, requirements at plants producing PVC are
also under consideration.

Toxic Water PollutantsThe 1972 Amendments to the Federal
Water Pollution Control Act 100 define toxic pollutants as those pol-
lutants which "cause death, disease, behavioral abnormalities, can-
cer, genetic mutations, physiological malfunctions (including
malfunctions in reproduction) or physical deformations in such
organisms or their offspring." In July 1973, EPA designated 12
chemicals used in manufacturing as toxic water pollutants,207, in-
cluding the pesticides aldrin, dieldrin, endrin, DDT and its deriv -
tives DDE and DDD; the pesticide c?mpound toxaphene; cadmium,
mercury and cyanide; and the industrial 'chemicals benzidine and
PCB (polychlorinated biphenyls). These pollutants are toxic in very
low concentrations, with the exception of benzidine, -which was in-
cluded because of its ubiquity and known carcinogenic properties.
EPA is currently developing effluent standards governing the dis-
charge of these toxic pollutants.

EPA is currently studying arsenic, selenium, chromium, lead, as-
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hestos, sevin, zinc, chlordane, lindane, acridine, hydnxiuinone, ortho.
chlorophenol, beta-naphthol, alpha-naphtho.1...beryllium, nickel, anti-
mony, hepta&hlor, camphor, methyl parathion, iTrathion, and di-
n-butvl phthalate for possible inclusion on the list.

Lead It has been estimated that over 500,000 persons under 18
have concentrations of lead in their blood of 10 micrograms per 100
grams.'" Important biochemical changes are known to occur in chil-
dren with blood lead levels in the range of 40 to 60 micrOgrams per
100 grams.

These concentrations of lead are believed to come predominantly
from environmental sources, including lead in old house paint and
putty,. and combustion ,of lead in fuels. Although the major source of
high lead concentrations in the blood level of children is undoubtedly
ingested lead paint, the fact that a sufficient fraction of children with
high lead levels in their blood live in nondilapidated housing implies
that lead in gasoline reaches children either through inhalation of
atmospheric particulates or through ingestion of house dust and
dirt.

On December 6, 1973,1" EPA prOmOlgated regulations limiting
the lead content of gasoline. This limitation reduced the allowable
levei, ()Plead to an average of 1.7 grams of lead per gallon in 1975
and 0.5 grams of lead per gallon in 1979. The regulatiol was based
in part upon the need for non-leaded gas to avoid poisoning air
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EPA regulations will limit the amount of lead in gasoline, the most significant
source of lead exposure. '
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pollution catalysts (as described earlier in the chapter), but it will
also reduce the introduction of lead into the environment from the
combustipn of gasoline, which is the most significant and controllable
source of lead exposure.

Hexachlorobenzene----In 1955, Turkey suffered an epidemic of
what was called "monkey face" disease which affected up to 5,000

t, persons. The symptoms of the disease included enlarged livers, ab-
normal sensitivity to light, weight loss, and abnormal hair growth
(particularly on the face) . The cause of the disease was traced to
the consumption of seed grain treated with a fungicide called hexa-
chlorobenzene (HCB).

In December 1972, the U.S. Department of Agriculture identified
HCB levels above 0.3 ppm in beef carcasse, while taking routine fat
samples for pesticide analysis. Over 20,000 animals were quarantined.
More recently, HCB residues have been detected in slaughtered ani-
mals in California and Texas.17°

Hexahlorobenzene is a stable persistent chemical with relatively
low acute toxicity. But it causes serious delayed effects such as enlarged
livers and even death in rats at daily doses of as little as 30 mg/day
IICB in fond.1"

Most HCB is used as a fungicide for treating seed grains. However.
known cases of food contamination by the chemical to date have not
been linked to this use. Rather, contamination from HCB may result
from the Tact that HCB is an impurity of up to 10 percent in or
pesticides, from air and water contamination during HCB 'manu-
facture, and from landfill disposal of HCB residues produced during
manufacture of perehlorethylene and tetrachloride.

On July 1, 1973. the Environmental Protection Agency set an in-
terim level of 0.5 porn in the fat of animals at the time of slaughter.172
This guideline is reviewed every 90 days and. is still in effect. EPA is
continuing research on air-related sources of IICB, toxicological
effects in animi-As. and decomposition, of HCB in the soil.

Occupational Health

The workplace is the portion of man's environment in which prob-
lems with hazardous substances are often first apparent and in which
their health impact is often most severe. In 1973, the U.S. workforce
of over 88 million workers suffered over 250 million days 1" of lost
work due to workplace conditions. Significant lost productivity re-
sults from known occupational diseases. Undoubtedly, more occupa-
tional disease exists than is recognized.

In 1970 the Occupational Safety and Health Act was enacted,1"
giving the Occupational Safety and Health Administration (OSHA)
vithin the Department of Labor authority to establish and enforce
,tandards, to-provide training and educational programs, and to set



up an an Min .)and illness reporting system. The Act also empowers the
National nstitute for Occupational Safety and Health (NIOSII)
under the Department of Health, Education, and Welfare to conduct
research and make recommendations for standards to OSHA.

The Act provides for state implementation upon request of the
gbvernor and the finding by OSI IA that the standards and enforce-
ment proposed are at least as effective as Federal implementation.
To date 25 states have received approval to administer their own
programs. However, in a class action suit, AFL-CIO is challenging
these approvals on the grounds that state implementation will not be
equivalent to Federal enforcement.175

The Occupational Safety and Health Act provided for the estab-
lishment of three types of standards. Initially, OSHA was empow-
ered under Section 6(a) of the. Act (until April 1973) to establish
national contensus standards. Such consensus standards were estab-
lished for approximately 400 chemicals. As intended by the Act,q
these standards were based on guidelines and practices which had
previously been.set by industry and government agencies. They con-
sisted primarily of threshold limit values (ale limits,for the concen-
tration of the chemical in the air) .

Section 6(b) provides authority and procedures for promulgating
"permanent" standards whenever the Secretary of Labor determines
that such a standard should be issued. The "permanent" standard
may include requirements regarding work practices, monitoring, and
medical surveillance in addition to threshold limit values.

NIOSH has authority to carry out clinical and field research and
make recommendations for standards, transmitting the recommenda-
tions to OSHA in the form of criteria documents.

Since passage of the Act in 1970, only 16 criteria documents have
been transmitted by NIOSH to OSHA. These criteria documents are
recommendations. To date, only one standardfor asbestoshas
been promulgated by OSHA based on a criteria document. In addi-
tion, standards have been set for 14 carcinogenic substances.

Section 6(c) *provides for the establishment of temporary
emergency standards. These are effective for only 6 months. Tempo-
rary emergency standards are designed to provide interim protection
while OSHA develops a "permanent" standard. Most recently,
OSHA has promulgated emergency standards for vinyl chloride and
pesticide field reentry intervals.

O

AsbestosThe first comprehensive OSHA standard, asbestos, was
established in December 1971.'1" Designed to prevent a severe
respiratory impairment called asbestosis, the standard set a level of 2
fibers (of 5 microns in length) per cubic centimeter of air in tie
workplace. This standard also Contains provisions forwork practices
and personal and environmental monitoring. It will go into effect
July 1, 1976. An interim requirement of 5 fibers per cubic centi-
meter is in effect until then.
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The standard was challenged in the courts by the AFL-CIO and
the Environmental Defense Fund on the grounds that workers would
not be free of risk, particularly from cancer, and thtt provisions for
monitoring, labeling, recordkeeping, minimum concentrations, and
control methods are inadequate. In April, the court upheld the
standards, requiring OSHA only to reexamine the uniform applica-
tion of the 1976 effective date for the 2-6 er standard and requiring
employers to keep monitoring records c a period of 3 years.F7

Because the standard was not originally designed to protect against
rnesothioloma, a family of diffuse cancers known to occur on exposure
qnly to asbestos-like fibers, the standard is currently undergoing thor-
ough review by OSIIA.

CnrcinegensIn January 1973; the Health Research Group and
the Oil, Chemical and Atomic Workers Union requested a temporary
emergency standard to prevent worker exposure to 10 cancer-causiqg
chemicals. In May 1973, OSHA took emergency action to establrsh
a temporary emergency standard to prevent worker exposure to 14
carcinogens. This standard mandated specific work practices to be
followed in a plant.179.

In September 1973, the OSHA Advisory Committee' on.Carcino-
gens "D recommended the establishment of a permit system with
spetified Monitoring requirements to guarantee that workers not he
exposed to measurable levels of the 14 chemicals.

In January, after a 2-month lapse of the temporary emergency
standard and after having circulated a -revised environmental im-
pact statement, OSHA promulgated.14 separate standards m° cover-
ing the 14 carcinogens. Each standard consisted primarily of required
practices to he followed in a plant ; no permit system was established
and no monitoring was repaired.

The 14 standards have been challe d in the U.S. Court of Ap-
peals by the Health Research Group an the Oil, Chemical and
Atomic Workers Union on the grounds ,,,ta the standards failed to
adopt performance standareof zero detects le exposure, implement
the use permit system, require personal and environmental monitor-
ing, and require medical surveillance specific to exposure to the par-
ticular carcinogen.'" Suits have also been filed by industries 182 on
the grounds that four of the substances 103 are not carcinogenic.

Pesticide Field ReentryAuthority to regulate field worker expo-
sure to pesticides is provided in both the Occupational Safety and
Health Act and the Phderal Environmental Pesticide Control Act
(FEPCA). The former protects employees and the latter directs
EPA to control the use of pesticides.

In May 1973, the Department of Labor issued temporary emer-
gency field reentry standards to protect farm workers from exposure
to hazardous pesticides.'" In his 1972 Environmental Message the
President had ordered development of standards to define the time
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following" application of pesticide during which lalborers may not
enter the fields. Reentry times of up to 3Q4lays were established -for
21"lwesticides used on 6 crops. These tempirary emergency standards
lapsed in November 1973.

In May 1974, the EPA promulgated permanent field reentry stand-
ards."' These standards provide a requirement that unprotected
workers be prevented from entering pesticide-treated fields until the
sprays have dried or dust settled. Reentry times of 24 to 48 hours
were established, for 12 highly toxic pesticides.

Pesticides

Pesticides and various other chemicals used for agricultural or
horticultural purposes are presently controlled under the Federal In-
secticide, Fungicide, and Rodenticide Act of 1947 ( FIFRA)' " as
amended by the Federal Environmental Pesticide Control Act of
1972 '(FEPG:). FEPCA expanded provisions of the 1947 Act, giv-
ing EPA nel,v, authority to classify chemicals for restricted use, to
regulate the use of products in addition to specifying labeling, and
to control products sold ininterstate commerce. FEPCA provisions
take effect over a 4-year period; corresponding provisions of FIFRA
remain in effect until they are replaced.

Implementation of FIERA, as AmendedIn October 1973,187
EPM.proposed regulations requiring all producers of pestit ides to
maintain records showing the brand name, type, amount, and com-
position of every batch of pesticide produced, and the receipt and
shipment of all pesticide, with authorization for EPA to inspect and
copy these records. Subsequently, in November 1973, EPA issued final
regulations for registration, labeling, and reporting of pesticide too-/---.
duction.1N4 All establishments in which pesticides are produced must
register with EPA and must submit reports on production, sales, and
distribution. Under the regulations, establishments in interstate com-
merce had to submit- applications for registration.by December 4,
1973; establishments producing solely for intrastate commerce did
not need to submit applications until October 1974. All pesticide
products released for shipment on or after October 21, 1974 by all
interstate establishments must bear an EPA establishment regis-
tration number. Products released for shipment by intrastate Nitablish-
menu; must display the establishment registration number 6 months
after such establishments are notified of registration. New products
are required to bear an EPA registration number from the outset of
production.

To provide for certain emergency situations in which a registered
pesticide may not be available or effecbive,. EPA in December 1973
issued final regulations governing the emergency, use of unregistered
pesticides)" Under these regulations, toxaphenc has been used on

159

1



sod webworm in South Dakota because the registered pesticide para-
.thion was not available,

FIITA as amended is intended to foster research and development
,,r) new pesticides by assuring some protection of an investment made
by a developer in procuring data in support of registration for a new
chemical. EPA plans to provlide reasonable protection and cornpensa:
tion for the production of data on a new pesticide, while at the same
time assuring that comfetition is not unduly affected and that avail-
able knowledge of pesticides is not restricted, to the detriment of the
public interest. Accordingly, the law requires that an applicant for
a pesticide registration who makes use of test data develop5d by a
previous applicant must pay for this use after October 1974.

Regulatory Actions Under both FEPCA and FIFRA, EPA has
authority to control the registratiOn of various chemical pesticides.
Under the law,, any total or partial ban of individual Pesticides or
chemicals must:not cause undue risk to the ,public health and wel-
fare. Public hearings to acquire data andNdevelop knowledge about
various chemical substances have been held by EPA throughout the
year.

Aldrin and DieldrinIn March 1971, EPA issued a notice of intent
to cancel all Federal registrations 9r products containing aldrin Ord
dieldrin.10° Following a 1972 scientific advisory committee, review,
EPA ordered retention of the two pesticides for termite control,
nursery -dipping of roots and tops of nonfood plants, and moth-
proofing of woolen textiles and carpets where there is no effluent Xs-
charge. Shell Chemical Company, the sole manufacturer of aldrin/ .

dieldrin, has voluntarily withdrawn a number of the more contro- '
versial registered uses. including, those for aerial application. dust
formulations°, fire ant control, and granules for termite control.

The continited use of aldrin and dieldrin for the protection of
corn, citrus, and certain other crops is being examined by EPA al
hearings which berm in October 1973. EPA is considering cancelling
all or part of the Federal registrations of the two pesticides for control
of soil insects attacking corn-and citrus fruit, for orchard trunk spray-
ing, and for foliage application on certain fruits and vegetables. The
ecorcomic and social benefits derived from use of the two pesticides
and the establishment of acceptable residue tolerances for these chem-
icals in m4at, milk, eggs, and certain other food commodities have
been discussed at the hearings.

In Algust, EPA announced its intent to suspend all uses of aldrin,
and dieldrin pesticide products. A suspensibn order halts sales And
uses of a product pending the final outcome of the cartcellation proc-
ess. Subject to reconsideration by the Administrator after public
hearings, a final suspension decision could he made as early as
September.

In March 1974, a routine su vey by the U.S. Department of Agri-
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culture showed chickens in the area of Jackson. Mississippi, with
residues (If up to 15 par t'+ jy.r million of dieldrin. After an invtstittation
by EPA, over 8.5 million birds with residues in excess of 0.3 parts
per million had to, be sacrificed. The source of contamination has
been traced to (Ills used in the pirparation of chicken feed.

2,4,5-1E0A planned to hold a public hearing, 611 federally ap-
proved uses of 2,4,5-T to examine whether to change the registration
of 'this ch'emical for ivies such as clearing brush from range, pasture,
fort's/ land, and utility and highway rights of way, and for weed
control in rice fields. The major concerns in the registration of
2,1,54 are ptit,ential health hazards to- man and animals, possible
bioaccurnidation in the environment and animal tissues, availability
and possible adverse environmental effects of alternative control
methods, actual effectiveness and cost of 2,4,5-T, alld importance
of toxic impurities.

On June 28,-1074, EPA withdrew,'" its Notice of Intent to Camel
2,4,5-T as it relates to,rice, and dismissed the public hearings on all
registered uses of herbicides derived .from 2,1,5-T." EPA took this'.
action becalise of methodological prOblem; in the monitoring of tetra-
chloroJioxin (TUDD , a contaminant of 2,4,5-T..

Mirex EPA is currently holding hearings on whether to amend
or cancel the registration of Nfirex, a chemical used to control the fiir
ant in the southeastern states and to prevent mealy bug wilt on pine-

, apples in' Hawaii. Although the fire ant does little direct damage to
crops, its sting can be painful and cause illness. In certain types of
soils, mounds built by the .ant can complicate operations of farm
machinery, Major issues covered at the hearings include the per-
sistence, mobility, and possible concentrations of Mirex
hazards to man and the environment, with emphasis on aquatic life;
the extent of human health.problems caused by the fire ant ; the
economic impact of the pest on agriculture; and the availability of
alternative control measures.

EPA is also reviewing the Use of certain endenticides in field. home,
or urban areas. The products being; investigated contain calcium
cyanide, strychnine, sodium monofl uoroacetate. and sodium
cyanides.

DDTIn- June 1972, EPA issued an order 192 prohibiting. major
uses of 1)DT, which had been found to seriously damage birds, fish,
and other organisms, in the food chain. The ban was challenged
pursuant to FIFRA in the U.S. Court of Appeals for the District of
Columbia 193 by both environmental groups and DDT manufacturers.

The Envidinmerital Defense Fund, the National 4nduhon Society,
the Sierra Club, and the West Michigan Environmental Action Coun-
cil charged that EPA should ban ail uses of DDT, rather than per-
mit its limited use for public health and agricultural quarantine
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purposes. Coahoma Chemical Company alleged that EPA went
too far in cancelling registrations for most agricultural uses of DDT.
The court upheld EPA's ban on uses of DDT.

In response to a request, from the U,S. Forest Sell-vice, EPA in
January 1974 granted.restricted authority for the use of DDT to
control the tussock moth on 650,000 acres of forest land in Wash-
ington, Oregon, and Idaho. The tussock moth is a native forest pest
whose population fluctuates cyclically. Usually viruses build up over
a 3-year period during. a moth outbreak. If the virus concentration
is sufficient, the disease will keep the moth population in check.
EPA's approval was based upon a determination that virus. concen-
trations were too low to prevent unacceptable levels of foret dam-
age and -that no alternative control measures to DDT were as yet
sufficiently developed. The Forest Service use of DDT will be re-
stricted to One season and to only those areas where absolutely
necessarI.

Radiation °

Exposure Standards

Last year's Annual Report described, the results if a major review
by the National Academy of Sciences, of the effectsdfiOnizing radia-
tion on man.'" The study estimated the average annual whole-body

"exposure of the U.S. population from all sources of radiation. Of the
total annual exposure of 182 inillirems, 102 tailtirems.was found to
come from natural background sources, 73 Inillirerns from medical
exposures, 4 rnillirems froth global fallout, and a small fraction of 1
millirem from nuclear power. The NAS study compared the expected
exposure to radiation, from man-made sources (other than medical)
with the current EPA exposure guide of 170 millirems per year. Rec-
ognizing that the exposure guide was based on an effort to balance
societal needs against genetic risks, the NAS study concluded that "it
appears that these needs can be met with far lower average ex-
posures" and thus that i"the current guide is unnecessarily high." 195

In the fall of 1973, the Office of Management and Bildget 105
fled the roles of the Atomic Energy- Commission (AEC) and the En-
vironmental Protection Agency (EPA), as set forth in the President's
Reorganization Plan No. 3-of 1970,107 withrespect to setting stand-
ards and guidance for radiation exposures. The EPA is responsible

'for issuing generally applicable environmental standards for the pro-
tection of the environment from all sources of radiation, including
generally applicable ambient standards for the total amount of radia-
tion in the gerteral environment from all facilities in the uranium
fuel cycle.The AEC is responsible for developing.; implementing, and
enforcing generally applicable standards for individual nuclear facil-
ities, which will limit the amount of radioaCtive material released in .
effluents during the normal operation of these facilities to leO,Fls as
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Limited use of DDT to control the tussock moth in the Northwest was
authorized by EPA in January.f

low as practicable. By this is meant levels as 1.9104 as are readily achiev-
able, taking into account, social and econotitit costs.

In February 1974, EPA published a report explainina. the "en-
vironmental dose commitment" approach which it would follow in
establishing radiation protection standards'.1" The report distin-
guished between the short-lived and long-lived radionuclides pro-
duced by nuclear facilities. The short-lived nuclides decay soon after
their release to the environmentf-and consequently their contribution
to, overall population. exposure -is of short duthion. On the other
hand, long-lived nuclides are pergistent in the environment and
therefore can bt considered relatively permanent pollutants. Control
of such persistent radioactive materials is particularly important in
view ofthe expected growth in the nuclear industry.

The report t onsiders the dispersion of long-lived radioactive ma-
terial into the future. Buildup of radioactive material in the environ,
ment is a factor to bp considered in regulation and rulemaking actions
for the nuclear industry. Furthermore the report indicates that the
overall environmental impact caused by the release of long-lived
radioactive materials in normal operation of the nuclear power in-

. dustry can be `relatively small, provided that proper controls are
maintained.

In accordance with the division of responsibility bettyeen EPA and
the AEC, EPA in May announced its intention to issue applicable
environmental standards to protect the public from exposure from
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normal operations of the uranium fuel cycle,'" including all facilities
or operations involved In the processing, fissioning, and reprocessing
of uranium for light-water reactors. Siriniltaneously, AEC stated its
intention to consider rillemaking to ptovide specific _design and
operating guidance on -"low as practicable" emissions or t lase same
facilities. EPA indicated that it would seek to strike a balance between ,
limiting to the lowest feasible levels the public health arid environ-
mental impact of radiation emissions And maintaining the benefits to
society's health and welfarelof uninterrupted electric power.

Nuclear Accident Evaluation

With regard to the safety of nuclear reactors, AEC policy seeks to
assure,that the probability of an accident and the potential exposure
of persons if an accident did occur are as low as is practicably achiev-
able. AEC implements this policy through stringent standards for
plant design, construction, and operations, and through engineered
safety features to accommodate any failures of-s'tquipment or

' operators. .

Before obtaining a license from the AEC, applicants are required to
evaltufte the potential environmental impact of a spectrum of acci-
dents at their proposed plants. These hypothetical accidents vary in
thyir probability and in their potential consequences, and include
sequences of successive failures whose consequences Could be severe.

Safeguarding of highly enriched uranium emerged as an issue this past year.
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Because of strict regulationthe potential 'tor accident; in this class
is judged' to be sufficiently small that the environmental risk is

extremely low.
In Ai gust 1974 the AEC released for public continent the re,

cults of &reactor safety studyodone for the agency by a group of some
50 specialists under the direction of Professor Norman,Rasmussen
of the Massachusetts Institute of Technology. The study undertook to
develop data on sequences of accidents and on the probability and
consequences of accidents in water-cooled nuclear power teactors. It
assessed reactor accidents as compared to non-nuclear accidents such
as fires, explosions, releases of toxic chemicalS, darn failures, earth-
quakes, and hurricanes. Findings indicated that the non-nuclear ac-
cidents to whichosociety is already explosed are about 10,000 time$
more likely to produce large numbers of injuries to people than acc
dents divolving nuclear plants. The study concluded tha ""the risk' to
the-public associated' with nuclear power are very smal and th t the
likelihood of reactor accidents is much smaller than many, es'of
non-nuclear accidents with simirar consequences."

The AEC is conducting an extensive review of the report; Reactor,
Safety Study: An Assesment of of Accident Risks in' i.S. Commer-
ciil Nuclear Power Plants, and is receiving comme from the pub-
lic. The final version of the report will be issued i 1975.

Nuclear fuel Safeguards

While most ofthei reactors in the nuc r dustry do not today use
highly enriched uranium, there will increase in such material,
along with plutonium, over the nex 20 years. These types of nu-

. clear fuels will be produced, pray , transported, and handled by
priVate sector firms. Special nu ear naterials, particularly, plutonium,
Can be made into explosive VIC !OS if sufficient skill and resources are
available. Farther, if a fe gr ins of plutonium could be dispersed

e 'as-a finely divided pow would present a-gravely serious health
hazard in the form.0 wi espread radioactive contamination. As a
result of these pate al angers, the problem of safeguarding special
nudear materials ecei ed increased attention over the past year.

A study for a rd Energy Project, Nuclear Theft: Risks and
Safeguards, s e at the necessary information to construct a nu-
clear explosi e device is available in public literature.20° In the vieiv
of the AE , the simplicity of building a nuclear explosive has been
miscepre ented. The skills eceisary to assemble suitable material for
a nix! = . r explosive deeice re n6t simple or commonly available. In
part ul the hazards of an effort to build a nuclear device woulcrbe
ext ems and the Chances of self-destruction fairly high. On the other
h d, .construction of a device to disperse plutonium powder would

e ignificantly simpler but would represent a much smaller, though
frig ly serious, health threat,
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There is no disagreement, however, that safeguards, to protect
these materials are essential. The Energy Project study concluded that
effective safeguard systems sm be devised to reduce the risks of di-.
version to levels that society will be willing to tolerate.

The AEC presently has in operation, in the case of .significant
quantities of enriched uranium and plutonium, a wide range of safe-
guards deemed sufficient to protect these materials in transit or in
storage. The'increasing recovery of-plutonium froth reactor fuels will
require the application of the same safeguards now afforded to weap-
ons materials. The AEC also has an active research and development
and standards program to devetbp improved protective' procedures
for the future. IIence, white the implications of diverting nuclear
materials are alarming, improved protection for these materials is
now being afforded.; and, as new research developments emerge,
they II e 'employed in achieving higher levels of control.

NuclearVastes

, The management and disposal of nuclear wastes is another pr l__,...
Iem associated with nuclear power that has attracted attention in the
past year. As nuclear fission becomes a major source of energy in the
future, large quantities of radioactive wastes will be generated. Much
of this waste will have to be effectively isolated from the environ-
ment for very long periods of timeas long as a half-million years
in the case of plutonium.

The 'AEC has proposed that high-level radioactive wastes be
deposited for an interim period in Retrievable Surface Storage Fa-
cility (RSSF), pending the devel meht of a suitable method of per-
manent c,storage. Radio-active ante designated as "other-than-
high-level" would be buried in authorized burial grounds. The en-
vironmenta implications of t interim storage proposal were dis-
cussed in A < 's draft environmental impact statement o e Liquid
Metal Fast Breeder Reactor program.,,Some comments on 't state-
ment were critical of the RSSF proposal as being of unproven relia-
bility, security, and cost-effectiveness. The AEC has announced that a
statement is being prepared on the proposal to construct the RS &F.

Ae)study of possible solutions° to the permanent storage of long-
liv d radioactive wastes was conducted for the AEC by the Battelle
Pacific Northwest Laboratory during the past year."' Completed in
May 1974, the. comprehensive study analyza several methods- of
dispOsing of long-lived nuclear wastes, including storage in variot4
geologic formations on land, in the seabed, and indice sheets; dis-
posal in outer space; and elimination by transmutation (nuclear
transformation into a less harmful substance). Although the stud did
not endorse any method, it did examine the relative advantages and
disadvantages of each scheme with respect to technical feasibility,

.development time, costs, and environmental' impact. Several of the
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proposed methods appear,to be practical if the associated environ-
mental impacts can be minimized.

Noise

The Noise Control Act ofV72 makes the Federal Government
responsible for regulation of noise emiss'ons from a broad range cif
sources.202 Over the past year, the En ental Protection Agency
and the Department of Transportatiol taken steps to implement
that law. 1 1:,

Aircraft Noise

Under the Noise Control Act, EPA was directed to study and report
to Congress on the aircraft and airport noise problem, including as-.
sessment of : (1) current FAA flight and operational noise controls,
noise emission controls, and possibilities for retrofitting or phasing
out existing aircraft; (2) control measures available to airport
operators and local governments; and (3) implications of establish-
ing cumulative noise level limits around airports. In July 1973, EPA
submitted its report.203

The report estimated that 16 million people are presently exposed
to aircraft noise levels with effects sranging from moderate to very
severe. Although some noise reduction has been accomplished, EtA
concluded that ". . . it appears that existing FAA flight and opera-
tional controls do not adequately protect the public health and wel-
fare from aircraft noise." V.04

The report identified a number of 'ways by which present noise

0
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Sixteen million Americaps are exposed to aircraft noise levels with effects
ranging from moderate to very severe.
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levels could be reduced. Although only 10 percent of the existing
fleet of 2,000 commercial aircraft now meet the Federal Aviation

'Agency (FAA1 noise regulations applicable to new aircraft, retrofit
with currently available technologyin particular, nacelle acoustical
treatmentcould permit existing aircraft to meet this level. Further-
more, technology is available to permit even lower noise emissions
from new aircraft. With respect to airport operations, broader use
of a variety of flight procedures now practiced at certain airports
around the .00untry could further reduce noise exposure.

The costs of controlling aircraft and airport noisy were estimated
to range from under $1 billion to over $20 &Ilion, depending'on what
level of 4mtroI and what control measure* are chosen. The least
costly approach would involve modification of flight procedures
and retrofit of some existing aircraft. Additional control measures
more extensive retrofit of existing aircraft, lower noise standards for
new aircraft, installation of soundproofing in residences and other
buildings; and conversion of land surrounding airports from residen-
tial tc; less noise-sensitive useswould involve additional costs.

The report also recommended that aircraft noise near airports
be measured on a cumulative basis, with nighttime exposure given
greater weight than daytime exposure. EPA has developed a method
for mqasuring noise in this way.

The Noise Control Act required EPA, at the conclusion of its
study, to propose to the FAA any regulations judged necessary to
protect public health and welfare. Accordingly, in February 1974,
EPA invited the public to participate in drafting 10 such reg-uta-
tions.2" These regulations will have three major objectives: to
make aircraft inherently quieter and to have them flown as quietly
as possible; to modify operations at airports to minimize the
noise impact zone and tailor its shape to avoid noise - sensitive land
uses such as housing, schools, and hospitals; and to prevent buildup
of noise-sensitive land uses in noise impact zones and, where necessary,
use soundproofing and land conversion where exposure cannot be de-
creased by other means. EPA expects to complete the 10 regulations
over the period from August 1974 to April 1975.

Under the Noise Control Act, regulations developed by EPA must
be submitted to the FAA, which is required to hold public hearings
on them. The Act establishes an elaborate procedure for public coin-,
munication between EPA and FAA that is designed to resolve any
major 'disagreements. Under the law, hoWever, the final decision
to modify or adopt new regulations for the control of aviation noise
is the responsibility of FAA.

There were other developments with respect to aircraft noise
over the past year. FAA took several actions. In October 1973, the
FAA proposed the first noise standards for small propeller aircraft
and also extended the commercial jet aircraft standards tb cover new
production of older aircraft models §uch as the Boeing 707 and
DC-8.2" In December, FAA announced its intention, to regulate noise
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from.new short haul aircraft with VTOL (vertical take-off and land-
ing ) and STOI, (short take-off and binding) capabilities.2"7

In February 1974, the Environmental Defense Fund and the Na-
tiopal Organization to Assure a Sound-Controlled Environment filed
suit against FAA to require issuance of noise regulations for super-
sonic transport /aircraft no less stringent than current regulations
fo subsonic , (.1-aft.2" If such regulations are adopted, they would
effectively p hibit flight of the British-French Concorde and Soviet.
TU-1444 ov r U.S. territory.

SurfaceTrainsportation Noise

The Noise Control Act requires &PA to regulate noise emissions
from motor carriers and railroads engaged in interstate commerce.
In July 1973, EPAInoposed regulations to establish noise limits for
medium and, heavy duty trucks of over 10,000 pounds.20D In most
cases, the proposed standards can be met by trucks with functioning
mufflers. For an estimated 190,000 trucks, minor adjustments costing
between $50 and $200 per vehicle may be 'required. The regulations
also establish a maximum noise level of 90 decibels for trucks travel-
ling over 35 miles per hour on any surface. Most trucks will not be
able to comply with this standard unless tires with low noise levels
are installed.

In July, EPA proposed regulations to reduce noise from railroad
trains.210 Within 4 years after proinulgation, these regulations would
require the installation on diesel electric locomotives of mufflers rep-
resenting the best available technology at reasonable cost. EPA esti-
mates that the cost for retrofitting the 27,000 existing locomotives
would be $80 to $100 million. Within 9 months of promulgation, these
regulations would require improved maintenance to reduce noise, in-
cluding the elimination of excessive fiat spots on wheels and proper
maintenance of locomotives.

In February-16.)73, under the Federal-Aid Highway Act, the Fed-
eral Highway Administwition (FHWA) issued noise standards and
procedures to be' used in planning 'and design of highways.`" Design
noise level standards were set at 60 dBA for tracts of land in which
serenity and quiet are of extraordinary significance and serve an im-
portant public need; 70 dBA for the exterior of facilities such as resi
dences, motels, public meeting rooms, schools, and hospitals; 75 dBA
for other developed lands not included in the previous two categories;
and 55 dBA for the interior of various facilities, including residences,
motels, public meeting rooms, scho and hospitals. Henceforth all
federally aided highway projeas must provide for noise abatement'
measures such as barriers where required to meet these standards. In
August 1973, an amendment to the Federal Aid Highway Act per-
mitted FHWA to approve use of Federal aid highway funds to abate
noise on previously constructed highway projects.212
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The levels are not single-event or alt" levels. Instead, they rep-
reent averages of acoustic energy over short periods 'of time such as 8
or 24 hours and over long periods of time such as years. For example,
occasional higher noise levels ould be consistent with a 240Inour
acoustic energy average of 70 iA, so long as a sufficient amount of
relative quiet is experienced f< r the remaining period of time.

. One of tile purposes of the ocument is to provide state and local
governments with a basis for etting ambient noise standads. The
information contained in the do untent must be integrated with other
relevant factors such as the b ance between costs and benefits as-
sociated with setting standards t particular noise levels, the nature
of the i sting or projected me problems in any particular area,
local a 'rations, and the means available to control environmental
noise.

Noise from Products

Under the Noise Control Act, EPA is required to set noise emission
standards for products distribuLed in interstate commerce that are
identified as major ?sources of noise. As a basis of these standards, EPA
is required to conduct studies on the impact of noise on public health
and welfare and the levels of environmental noise which must be
maintained in order to protect public ,health and welfare with an
adequate margin of safety. In additi4 the agency must publish
reports that identify products that a&inajor sources of ndise and
provide information on techniques for control of noise from such
products, including available data on technology, costs, and alterna-
tive methods of noise control.

In July 1973, EPA issued the first of these reports, Public Health
and Welfare Criteria for Noise.213 The report affirmed that exposure
to high levels of noise is potentially detrimental to work performance
and efficiency and to human health, and that hearing loss from noise
can be suffered not only by workers in noisy occupations but also by
the general population as a result of environmental noise.

The report stated that the relationship between noise and health is
not yet fully understood. Although noise can cause many physiological
responses, there is no clear evidence showing that these responses lead
to irreversible changes or to 'permanent health effects. Whereas high
noise levels do appear to have potentially detrimental effects on per-
formance and on accident rates and absenteeism in industry, es-
pecially when it is intermittent, unexpected, or uncontrollable, the
effects of moderate noise on performance are not clearly defined. The
report concluded that noise exposure can be presumed to cause gen-
eral stress, but the relationship between noise exposure and stress, or
the threshold noise limits or duration at which stress may appear, is
still unresolved.

The report on leVels of environmental noise necesetrrto protect
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Exposure to high levels of noise is potentially detrimental to work performance
and human health.

public healttiand welfare was published in April 1974.'14 The docu-
ment identified a 24-hour exposure level of 70 dB,A as the level of
environmental noise which will prevent any measurable hearing loss
over a lifetime. Levels of 55 dBA outd and 45 dBA indoors are
identified as preventing annoyance an not, interfering with spoken
conversation and other activities suc as sleeping, working, and
recreation.

Pollution Control at Federal Facilities
The efforts of the Federal Government to keep its own environ-

mental house in order are one important yardstick of its commitment
to protect the entrironment.

Funding for the control of pollution from Federal facilities has
increased steadily during,recent years, from $115.7 million in 1971 215

53O-567 6 74 14 202.
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The Federal Government
is taking action so that
its ships do not
contribute to marine
pollution.

to an expected outlay of $392 million in fiscal 1975.210 These funds
are expended by a la,rge number of Federal agencies on a wide range
of pollution control activities.

Several Federal-agencies, for example, are currently involved in ef-
forts to control vessel pollution. As part of a 9-year program involving
costs in excess of $1 billion, the Navy is adopting a technique that
utilizes "collection handling and transfer tanks" as a means of -hold-
ing oily and other sewage wastes. The end result is in-port transfer
to local sewage.systems ratherlhan open sea dumping. Similar sys-
tems are being employed by the Coast Guard, the Corps of Engineers,
and the National Oceanic and Atmospheric Administration.

Many Federal agencies are in the process of upgrading pollution
abatement facilities. Federal facilitieS which require discharge per-
mits under the 1972 Amendments to the Federal Water Pollution
Control Act are modifying and improving their systems order to
meet the 1977 effluent limitation deadline. The empha* at many
veterans' hospitals is on improvement of incinerator 06-formance.

In addition to budgetary increases in the Federal facility cleanup
effort, two important Executive Orders were revised and strength-
ened during the last year.

To implement Section 306 of the Clean Air Amendments of
1970,217 the President had issued Executive Order 11602 in June
1971.21° That Executive Order required the Federal Government
to use its procurement activities, grants, and loans to help achieve air
pollution control goals. Except in special exemption cases, no Fed-
eral agency would be allowed to enter into a contract with, or extend
Federal assistance by way of grant or loan to, any firm or individual
whose program or activity involved the use of a facility designated
by the Administrator as having given rise to a conviction for an of-
fense under Section 113(c) (1) of the Clean,Air Act.

In September 1973, the President superseded Executive Order
11602 with Executive Order 11738.2-19 The new Order significantly
expands the Federal Government's pollution control efforts by
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extending the financial constraints to firms and individuals violating
water quality standards under the Federal Water Pollution Control
Act.22° Thus, all Federal agencies are now under Executive mandate
to undertake all procurement and financial assistance activities in a
manner that will assure the effective enforcement of both air and
water pollution control laws.

Executive Order 11752,221 issued in December 1973, superseded
a less 'comprehensive order, Executive Order 11507, of February
1970.2" The new Order commits the Federal Government to a lead-
ership position in cleaning up all "environmental pollution" con-
nected with the "design, construction, management, operation and
.maintenance of its facilities." The Order acknowledges the significant
and expanding role of state, interstate and local governments, and of
the Federal Government's obligation to work harmoniously with rep-
resentatives at those levels. As the newly designated administrator of
Executive Order 11752, the AdminEtrator of EPA is charged with
a number of responsibilities haVing both' long- and short-term im-
pacts. As one example, the Administrator is called upon to initiate, de-
velop and implement government-wide "coordinated strategies" and
"integrated approaches" which will assure effective and efficient Fed-

.
eral agency compliance.

Costs of Pollution Abatement

Every year the Council estimates the abatement costs associated
with current environmental programs. .

This year's-estimate , rovering-th p(a izrd-1973 through 1982, are
presented in Table 12 and in the appendix to this chapter. The Na-
tion is expected to spend $194.8 billion from 1973 through 1982 for
environmental improvement as a result of Federal environmental
legislation.222 Although this estimate is almost one-third higher than
last year's, the ratio of each year's estimated abateinent cost to the
projected Gross National Product for that year varies from 0.7 per-
cent (1973) to slightly over 1 percent through the remainder of the
decade.

The estimate given fable 12 is the CEQ's "incremental" cost
estimate which was, presented for the first time in last year's Annual
'Report."' This estimate represents expenditures which can be at-
tributed to Federal environmental legislation enacted since the mid-
dle of the 1960's. The Nation has always made some expenditures on
controlling pollution (for example, on collecting garbage or pro-
viding sortie municipal sewers) even in the absence of Federal legis-
lation. These costs are included in the "total" cost estimate presented
in 'appendix 1 to this chapter. Although 'substantiar interest in past

(yei.rs has been
C

expressed in the "total" cost estimate, the Council
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believes that the more important number is e "incremental" rost es-
timate presented in Table lt This estimate represents the cost impli-
cations of the regtilations and.standardS being issued and enforced by
Federal, slate, and local' governments pursuant to current Federal
environmental legislation.

Apteendix ,I*N1s6 contain' s a description of the methodology, as-
sumptions, and data sourcesksed,in making these cost estimates. The
predominant data -sources Are IPA's 1974 edition ofi The Cost of
Clean Air,225 and- its 1973 edition of The Economics of Clean
Wiler.2213

Reasbns for Increased Cost Estimates

Approximately one-fourth of She increase in estimated costs over
last year's estimate is explained by inflation. This year's estimate is
based on 1'973 prices, whereas last year's was based on 1972 prices.

Another one-half of the increase results from. shifting the period
covered, from 1972-81 in last year's estimates to 1973-82 in this year's.
in effect, a relatively high-cost year (1982, which comes at the end
of the clean-up prR9ess) is added, while: ,a relatively low-cost year
,(1962, which came before many of the expenditures actually were
made) is dropped. The remaining one-quarter of the estimated cost
increase is an increase in real costs. This is a combination 9f sub-
stantially increased costs for air pollution abatement, which are
contained in the 1974 edition of The Cost of Clean Air, and reduced
cost estimates in other sectors, such as water pollution abatement in
the utilities sector.

Investment, Capital, O&O, Annual, and Cumulative Costs

Appendix 1 defines the various elements of the cost estimates and
e4lains how they were obtained. Briefly, all costs are in terms of 1973
prices. Investment costs are the actual expenditures on construction
and equipment for pollution abatement. "Capital costs" are the sum
of capital depreciation and interest charges. Operating and mainte-
nance (O&M) costs are the costs of the labor, energy, and materials
consumed in operating and maintaining pollution control equipment,
including the- higher costs of low-sulfur fuel oil when this is sub-
stituted for high-sulfur fuel for pollution abatement purposes. 'An-
nual costs in any year are then the sum of -the "capital costs" and
O&M costs for that year.

Cumulative costs are the sum of the costs for each of the 10 years,
1973 through 1982. Thus the "cumulative annual costs" are the st.m
of the annual costs from 1973 to 1982.
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Distribut on of Costs

Distribution oveF TimeThe time distribution of investment` is
expected to increase from the beginni9g of the decade through 1976,
after which the amount invested, pajticularly for air pollution con-
trol, falls off rapidly. (After 197,7, investment costs will be primarily
for new plants or for replacing worn-out equipment in older plants.)
O&M and annual costs are expected to increase rapidly through
1977 and then level toff.

Distribution between Investment and. O&M CostsApproxi-
mately three-fifths of the cumulative annual costs is estimated to be
operation and mairitenance costs, and the other two-fifths capital
costs (one-third of the capital -costs being for converters on auto-
mobiles) . In fact, there is evidence that even this breakdown over-
states the amount of capital being invested. The fesillts of a recent
Department of Commerce survey, reproduced in Appendix.2 to this
chapter,. indicate that actual capital expenditures -arc perhaps 10
percent less than those.estimated by the CEQ. This refit is not sur-
prising, given the bias in the CEQ estimates in favor of "end-of-the-
pipe" investments compared to the lower-cost, process changes being
widely adopted by industries. There are as yet no empirical data
available to indicate whether CEQ's estimates of9 &M cots are over-
stated or understated.

Distribution between Sectors Approximately onesixth of the
incremental costs will fall on the public sector, predominantly for the
construction and operation of municipal sewage treatment plants.
These costs will be reflected in higher taxes and higher water and
sewer charges.

One-third of the costs is for pollution abatement for private auto-
mobiles and is essentially paid for directly by the consumer when hve
purchases and operates his car. Approximately one-sixth of the costs is

expected to fall on electric generating giants and to be passed on to
the consumer in higher utility prices. The remainder of the costs fall

-on other industries and will ultimately be reflected in higher prices
for goods and services to the consumer.

Impact of,Costs

In order to evaluate. the relative importance of these pollutiori
abatement costs on the economy, it is useful to make some compari-

sons. For instance, the annual abatement costs are presently running

at approximately three-quarters of 1 percent of our GNP. Over the
decade they -are expected to increase to slightly more than 1 percent
of GNP before their relative importance begins to fall again.

Viewed another way, the average cost per person in the United
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States was $35 to $40 in 1973. This will increase to "approximately
$80 in 1976 and then fall off., The 1976 costs are expect° be about
2 percent of median family income.221
4 Pollution control investments (excluding those for mobile sources),
are now running at less than 2 percent of total private domestic in-
vestment but about 5 percent of industrial plant and equipmeht ex
penditures (see Appendix 2) . This proportion of plant and equip-
ment Txpenditures is expected to remain approximately constant
through 1976, aftercwhich it is expected to fall.

During the past year, there is little evidence that environmental
expenditures contributed in any significant way to the country's infla-
tion. Less than one-half of 1 percent of the inflation rate could rea-
sonably be attributed to pollution control. This inflationary impact
is expected to become somewhat worse in 1976 and 1977 but still be in
the range of 1 to 2 percent.

Nor are pollution control expenditures expected to be responsible
for significant unemployment problems. Although some plant clos-
ings, Ausing local unemployment problems, have been attributed
to pollution control regulations, most of these are older, marginal
plants, usually having limited production capacity. In many instances
the plants might well have closed even in the absence of environ-
mental regulations.

. In terms of impacts on government finances, although the EPA
grants program for waste treatment plants and sewers is now the
second largest Federal public works prOgram in terms of obligationsAt
still remains relatively small in terms of other Federal programs. Of
14 functional areas listed in the 1975 Federal budget, Natural Re-
sources And Environment comprised by far the smallest area in terms
of 1974 outlays.228 However,, over the next 2 years' it is expected
to pull, approximately even with international affairs and finance,
space research and technology, and agriculture and rural develop-
ment.

In terms of impacts on local expenditures, the current Federal
programs appear to be reducing the amount that state and local
governments would otherwise be spending on' environmental pro-
grams because of the large Federal share of current wastewater
treatment plant expenditures.

Conclusions

This year's estimates indicate that pollution control expenditures
are higher than they had previously been thought tobe. Neverthe-
less, they still are not expected to have any significant general eco-
homic impact in terms of effect on GNP <growth, inflation, or unem-
ployment. However, some industrial sectors are impacted more
seriously than others. It is important in implementing our environ-
mental regulations to pay particular attention to these sectors, in order
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to ensure that the desired degree of pollution abatement occurs as
efficiently as possibk and with as little disruption to the industry and
the general economy as is feasible. The Council is continuing its
analyses to that end.

Protecting Our Natural Heritage

Our Nation's natural heritage, rich in wild animals and plants,
wild lands, scenic wonders, and open space, constitutes one of our
most valued resources. It is also 'a fragile resource, particularly vul-
nerable to the impacts of mairs'activities. Ap a Nation, we have led the
world in the protection and conservation of natural values. Never-
theless, important gaps in our protection of these values still
remain. This section discusses major developments in the past year
in government programs to protect our natural heritage. Most of these
developments contribute to environmental quality; some, such as
misuse of off-road vehicles, are clegrly detrimental to conservation
of our natural heritage. This section does not assay a comprehensive
listing, but rather seeks to put some of the many significant actions
and trends into perspective.

Wildlife

Wildlife Management

Until recently, hunters and fishermen have beyn the most effective
national wildlife constituency, as well as the major source of fish and
wildlife management funds. As a' consequence, fish and wildlife man-
agement has developed largely as game management. In 1969 ( the
last year for which comprehensive figures are available) , qnly 4 per-
cent of the $142 miklion spenrby all sources for wildlife management,
research, and habitat acquisition was expended for clearly non-game
purposes." -" -0 This estimate somewhat overstates the concentration on
game management. Game-related funding which improves habitat
benefits non-game wildlife as well. More recently, funds have been
spent on non-game wildlife, largely because of the Endangered Spe-
cies Act of 1969. Nevertheless, most wildlife effort is still concentrated
on a few game specieswhich represent a small fraction of the Na-
tion's 400 species and subspecies of mammals and 800 species of
birdsand is still financed by licenses and taxes on sporting goods
paid by hunters and fishermen, who make up asmall percentage of the
population.

A New Orient od=Recent years have brought an increasing
recognition of 4 broad spectrum of wildlife values other than the
harvest of 'a shootable or fishable. surplus. Recent legislation cites
aesthetic, educational, historical, recreation, scientific, economic, and

2 I
179



M

*AV.V, .1..

-'we .**1 *

ri -"*.7 **- *.
.44

eseiP411c
. c.41

;.:"L 4'

4

Nature study, wildlife viewing and photography, and other non-consumptive
uses of wildlife have fr n1itstripped hunting and fishing use of the Nation's
wildlife resources.'

180

211



A

ecological values of wildlife to the Nation annts,people.23° The eco:
logical role of wildlife, in particular, iszeflected in recent legislation
and court decisions. The Marine Man al Protection Act of 1972,231
for maniple, established as the priwry objective of policy and man-
agement the suruiva,l of marine mammals in adequate numbers to
play their role in the ecosystem; any management for consumption
must be consistent with that primary objective. And in a landmark
decision in 1970, the New York State Court of Appeals upheld the
constitutionality of the,State's lAison Act tan act to protect depleted
and endangered species of wildlife) on the grounds that the State
must protect the animals for their key ecological role as well as for
their aesthetic value and for scientific study. The court ruled that
the legislature may appropriately conclude that protection of *these
animals is essential for the welfare of society."33

Although statistics are difficult to obtain, available figures for use of
lands administered by the Bureau of Land Management (BLM) and
the Forest Service show a trend toward dramatically increasing pub
lic interest in viewing and photographing wildlife. Data on visitors
show that hunter use has. remained relatively stable during recent
year), while nonconsumptive wildlife visits,have increased greatly, up
to 25 percent per year in come cases.233

Unfortunately, the development of this broader interest in wild-
life has been accompanied by ,growing hostility between hunters and
non-hunters and widespread identification of wildlife management
with hunters and killing. Under American law and custom, sport
huntingproperly regulated and based on scientific principlesis
c si legitimate management technique as well as a fOrm of
recreation. Si ce the development of modern wildlife management
in the 1930's, no American' wildlife has been exterminated by sport
hiving. On the contrary, wildlife management has restored many
depleted or threatened species, including the pronghorn, key deer, al-
ligator, sea ott irk:4+r seal, beaver, wild turkey, and trumpeter swan.
In 1890, the total U.S. population of white-tailed deer was around
350,000 animals; in 1907, the official' estimate of elk was around
41,000; as recently as 1930, the wild turkey was'common in only a few,
southern states. Today, there are more than 12 million white-tailed
deer and about a million elk south of Canada, and the wild turkey is
found in 43 states.234 In short, what is required is not simply pro-
hunting or anti-hunting management but a balanced national pro-
gram of wildlife management which gives consideration to all species
and which recoghizes hunting and nonconsumptive uses of wildlife
as requiring different but related management techniques.

The wildlife profession has begun to recognize and act on this.
The Wildlife Management Institute issued a North American Wild-
life Policy statement in 1973 which stressed the new importance of
aesthetic and ecological values and called for balanced wildlife man--
agement.233 The tVildlife Society, in cooperation with the Interna-
tional Association .of Game, Fish, and Conservation Commissioners
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(which represents ,state wildlife departments) in 1972 developed
model state legislation for non-game wildlife, parts of which are now
in various stages of implementation by 35 states.23°

At the Federal level, several steps have been taken during the past
year to broaden the "fish and game" locus toward one of balanced
wildlife management. The Bureau of Sport Fisheries and Wildlife in
the Department of the Interior .was reorganized both in Washington
and in the field. To reflect the new orientation, the organization was
redesignated as "the Fish and Wildlife Sewic-e," its 'original name.2"

As pointed out earlier, most wildlife+programs are now supported
by revenues from sources related to hunting or fishing. The Federal
Aid in Wildlife Restoration Act of 1937 23n provides grants to states
from funds derived from Federal excise taxes on sporting goods. State
legislation for the most part is also funded by hunters and.f. shermen.
In order to reflect and support the broader orientation toward wild-
life, CEQ and the U.S, Department of the Interior (USDI) have
commissioned a study to develop a more balanced national wildlife

) program.
4

The Importance of HabitatThe greatest disturbance to wildlife
is alteration of habitat by man. In -some cases. man's activities bene-
fit certain types of wildlife. For other types, loss or degradation of
habitat poses a fundamental threat to continued existence. Agricul-
ture and forestry practices provide striking examples of varied effects
of human actions.

Agriculttiral lands proVided excellent wildlife habitat in the past
when farm holdings were relatively small, crops diversified, and hedge
rows and vegetated stream banks common. However, the development
of larger hOldings without intervening forest groves and hedge rows
greatly reduced available wildlife habitat. Even the 10 to 60 million
acres of land removed from farming during the 1950's and 1960's
through the. Soil Bank and Set-Aside programs were at best only par-
tially successful in providing soil cover and wildlife habitat.239 Some
incentives for better protection of wildlife, such as longer set-aside pe-
riods, were included in the Agricultural Act of 1973, which provided
for the continuance of the Set-Aside Program for another 3 years." -'0
But the food supply situation in the past year has caused many Of the
previously idled acres to be put back into production, with significant
effects on fish .and wildlify,hrough loss of cover and through erosion.

Domestic livestock grazing is another form of agriculture affecting
wildlife. Historically, overgrazing has been a major factor in destroy-
ing wildlife habitat. Overgrazing remains a serious problem today on
many range lands, and scientists believe that it is a cause of declin-
ing deer populations m parts of the West.241

In forestry, many management practices benefit wildlife; when they
create a diversity of habitat, in particular, forestry practices can foster
a diversity of wildlife. But intense management of one species or one
age class of trees can prove harmful to diversity. Generally, the more
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u
forest management policy leans toward even-aged monoculture, the
less benefit wildlife receives from the practices.242 r.

When the first Europeans arrived in what is now the eastern United
States, vast areas were covered by mature forests. Wildlife of second-
growth forests was relatively rare. With clearance of the land and
extension of forestry; many of thew Species extended their ranges
and became common. The chestnut-sided and moaning warblers,
hardly known bl, early ornithologists, are now abundant. Regrowth of
cutover forest lands and abandoned fields is optimum for them, and
hence thy- transformation of large areas of uniform forests to a patch-
work of successional stages treated extensive- habitat niches for which
these warblers are adapted.

American deer! provide another example. The deer is an "edge
animal" ; it cannot find both optimum food and covet in either open
grassland or mature forest. Largely because man has bioken up the
large forests and grasslands into a nationwide system' o. f "edges," the
population of deer is now greater and the range more extended than
they were 300 years ago.

Clearcutting, perhaps the most controversial type of forest manage-
ment, can be b;neficial to many wildlife species if the areas cut are
relatively small and spaced ov4 time. Large 'block clearcutting fol-
lowed' by artificial regeneration, however, creates a monoculture
which does not provide as much food and shelter to wildlife as a
heterogeneous stand. In it most e3Areme formartificial regenera-
tion, particularly of a single species, a'id removal of competing vegeta-
tion through the use of herbicidesforest management bypasses the
normal in a forest and creates an environment in which a
diversity of wildlife cannot thrive.

Mature or dead trees and logs, which may be unaesthetic, ineffi-
cient, and uneconomic from the standpoint of the forester, are es-

10'

11+

The White-Tailed-Deer is an "edge animal." Human activities have created
edge conditions throughout North America, expanding and improving the
habitat for these deer.
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sential for much of the forest wildlife. Fully 40 percent of forest bird
species nest in cavities in dead treed and logs.243 Snags in national
forests in California are used by 30 species of birds, 20 species of
mammals, and thousands ,of other- organisms, many of which are
primary food for higher forms of wildlife.244 species of birds and other
forms of wildlife that require mature forests may be reduced to relic
populations if the removal of dead and diseased trees and snag's con-
tinues on a large scale.

. All human activities affect' wildlife habitat in some way: directly,
as in logging, farming, and channelization; or indirectly, as with live-
stock grazing, pesticide use, and introduction ofexotic species. Today,
while protection from exRloitation temains important for a few
species (e.g., some pred tom), habitat management is the key to most
effective wildlife come tion.248

Endangered Species

One of the most significant wildlife events during the past year
was the passage of the Endangered Species Act of 1973,248 first
proposed in the President's 1972 Environmental Program. The En-
dangered Species Preservation Act of 1966 247 had provided the first
official recognition of the loss suffered when a ispecies of wildlife is
forced into extinction. But that Act provided only limited authority
to protect or conserve endangered species. It was amended and am-
plified by the Endangered Species'Conservation Act of 1969,248 which
retognized that actions carried out in the United States could have an
adverse effect upon the survival of wildlife in other nations. The
1969 Act provided authority to. determine species threatened with
"world-wide extinction" and to regulate the importation into this
country of those species or of products made prom them.

The Endangered Species Act of 1973 provides a further broaden-
ing of authority. It gives consideration to all animal lire, not only the
vertebrates, mollusks, and crustaceans included under the previous
law, and recognizes the importance of Wild plants as well as animal
species. It provides for protection of "threatened" as well as "en-
dangered" species, permitting preventive action before a critical
stage is reached and thereby enhancing the likelihood of successful
recovery. It authorizes a grant program to assist state endangered
species programs, and provides fof Federal protection of resident
species where states are unable to do so. It requires coordination
among all Federal agencies whose activities may impact threatened
or endangered species or their habitats, and directs these agencies
to use their other authorities in furtherance of the purposes of the
Act. This requirement may be the most significantjithe Act, since
such coordination should greatly lessen the chance of accidentally
pushing a species into the endangered category. Final it implements
the Convention ,on International Trade in Enda ered Species of
Wild Fauna and Flora, making the United States the first nation to
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California Condor. Only about 50 individuals of this seriously threatened
species remain.

ratify this treaty which was negotiated by over 80 nations in Wash-
ington in March 1973 and no,has, een signed by nearly 50 nations.

To assist the various states in. p icipating fully in the En-
dangered ,Species Conservation Program Federal officials, working,
with organizations such as the Inteznati nal Association of Game,
Fish, and Conservation Commissioners, 1 ave dratted a Model State
Endangered and Nongame Species bill hich is intended to provide
sufficient statutory authority for a state to comply with the Federal
statutes.

Exotic Species

During recent years this Nation has suffered in many different ways
due to the importation of exotic (that is, nonnative) wildlife. Native
wildlife has been threatened by introduced species. Rats and mon-
gooses brought into the United States have threatened native birds
and mammals; walking catfish and other exotics compete with or
prey upon native fishes; and some 50 species of native freshwater
snails are threatened or have been eliminated by an introduced snail.
Agriculture has suffered; the pbultry industry, for example, recently
lost millions of dollars due to the introduction of a strain of New-
castle disease..In 1973 the disease, brought in by parrots and Myna
bird's, caused the loss of over 11 million chickens in California.240
Many cases of human injury orii Iness have been traced to exotic spe-
cies, for such species often carry diseases or serve as hosts for parasites
that affect man. Imported monkeys, for example, can infect humans
with tuberculosis and hepatitis. Numerous cases of psittacosis led to
the control of parrot importations in the 1930's. Other birds, snails,
and primates may carry human pathogens, and small turtles bought
in pet stores are estimated to cause 40,000 cases of salmonella poison-
ing a year. Bites from captive or escaped wild speciesfrom lizards
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This marine toadintroduced from Central and South America by the
animal trade and now established in Florida -- teaches a foot in length, is
carniverous, and secretes poison through its skin.

to lionsare an increasing problems.25° The Director of the U.S. Fish
and Wildlife Service said recently that "current information shows
thatinjury caused by imported\wildlife is more widespread and seri-
ous than Nreviously believed!'

The Lacey Act, enacted in 1948, requires the Federal Government
to protect human beings, agriculture an wildlife from injury caused
by imported wildlife by regulating it importation.251 Potentially
injurious wildlife may be imported orit-under permit and only for
scientific, Oucational, medical, or zoological purposes.

Historically, however, Federal sanctions under this Act have not
been imposed until a species actually causes injury. As that point it
is named to a list of "Injurious Species" and further importations are
regulated. But this procedure, has failed to give adequate protection
against injury by an introduced species and also allows troublesome

sp6cies to become established in the wild. Once established, control
or eradication of such exotics is expensive and rarely successful.

The problem is a significant one. Hundreds of thousands of living
birds and mammals, millions of reptiles and amphibians, and over
100 million living fish are now imported into the United States each
yew.' Under present regulations, few if any restrictions are imposed
on the purpose for which ¶hey are imported, the qualifications of the
person 'under whose care they are imported, the qualifications of the
importer and the buyer, or the adequacy of the facilities in which the
species will be housed.

To solve this problem, USDI has proposed new regulations based
on the concept that any exotic species can pose a serious threat; im-
portation of any wild, living vertebrate, mollusk or crustacean would
be regulated under the Lacey Act and require a permit.253 Only
specifically identified "Low Risk" species could be imported without
a permit.

This syst m would protect human health, agriculture and wildlife
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by insuring that exotic animals which pose a significant threat are.
imported only under carefully regulated circumstances by qualifieff
persons. Yet it would allow a simplified procedure for importing
creatures which do not pose such a threat.

Predator Control

Predator control programs on grazing lands. have seriously affected
many wildlife populations and are responsible for putting species such
as the northern Rocky Mountain wolf,'eastern timber wolf, red wolf,
kit fox, eastern cougar and Utah prairie dog on the Endangered
Species list.234

Widespread use of poisons in predator and rodent control programs,
particularly on public rands in the West, led CEQ and the Depart-
ment of the Interior to appoint an Advisory Committee on Predator
Control in 1971 to study this practice and make recommerttlations. Its
report 255 found that persistent poisons had been widely applied to
range and forest lands without adequate knowledge of how they
affect the environment, and that the poisons represented a threat to
beneficial animal life and entire ecosystems. The Committee con-
cluded that necessary protection could be afforded livestock without
the routine use of poisons and recommended that such use be stopped.

In response, the President in 1972 issued an Executive Order bar-
ring the use of poisons, except in emergency situations, for predator
control on public lands and in Federal piograms.25° gPA/ subsequently
suspended and cancelled registration for poisons used in predator
control.2 The President also proposed legislation to shift the empha-

sis of current Federal programs toward research and toward technical
and financial assistance to states to control predators by means other
than poisons. The basis of the new policy was to control those individ-
ual predators causing damage rather than attempting to reduce or
eliminate whole predator populations.258

After the Executive Order was issued, theDepartment of the Inte-
rior expanded both its non-toxic predator control efforts and it
research on predators and their control. The first full year of control
without poisons ended in December 1973. Data indicate that the new
approaches are at least as effectivein terms of both predators
killed and livestock protectedas control measures based on poisons.
There have been no significant changes in overall- livestock losses
to predator's; whereas some ranchers have suffered increased losses,
others have had equal or reduced losses.2"

The major predator .problem involves coyotes attacking sheep
in the West. Coyote populations fluctuate in response to a variety
of factors, includinkdisease and food supply as well as control efforts.
During tho years jus prior to the poison ban, coyote population in-
creased throughout the 17 western states. During 1973, the number
of coyotes continued to increase in five states east of theme Continental
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A governMent predator hunter in 1925 (top). The old notion that "the only
good predator is a dead one" is no longer acceptable. Sheep dogs accidentally
killed by M-44 cyanide guns set out to poison coyotes (bottom).
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Divide, but in nine states the change was insignificant, and the num-
ber decreased significantly in three states west of the Divide.2" Con-
trary to some reports, the poison ban'has not resulted in a drathatic

'increase in coyotes.
The ban has also not resulted in significant increases in overall

predation losses, nor is it causing the decline of the sheep industry,
contrary to the belief of some segments of, that industry. The sheep
ipdustry has been declining for many years. As Figure 2 shows, the
number of sheep in the United States has declined from 32,725,000
in 1961 to 17;744000 in 1973."1 The decline of 5.0 percent in 1972
and 5.3 percent in 1973 simply continued the average annual decline
of 5.0 percent experienced during the previous decade. _,Although_
coyote predation appears to represent roughly 25 percent of total,
sheep losses in the 17 western ,states, total losses of sheep from all
causes in these states (ewes 7.2 percent, lambs 11.5 percent) are
lower than in the eastern 31 states (ewes 4.0 percent, lambs 12.7
percent) where cyfotes are not significant,2°2 and the overall de-
cline in total numbers of sheep has been, less in the western 17
states thtn in the rest of the United States both before and after
the poison ban."' Clearly, coyotes have not been responsible for
driving the U.S. sheep industry out of business, either before or after
the poison ban.

f
Figure 2

Number of Sheep and Lambs in United States, 1i60.73

33

32

31

29

28

27
fit
V, 26

25

R. 24

23

22

21

20

19

10

17

P

of I

1

1961 196.2 1963 1964 1965 1966 1967 1968 1 69 1970 1971 1972 1913

Source: U.S. Department of Agriculture. Economic Research Service/Statistical Reporting Service,
Agricultural Marketing Service, Livestock and Meat Statistics, Statistical Bulletins No. 502, (January
1973) and 622 (January 1974).
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Nevertheless, losses due to coyotes can be very significant to individ-
ual ranchers. To help these individuals during the lambing period of
1974, the Department of the Interior reprogrammed $450,000 for ac-
celerated non-poison predator control operations and, in cooperation
with'USDA, EPA, CEQ, and the Department of Health, Education,
and Welfare (HEW), established more effective 'procedures to help
ranchers in emergency situations under the provisions of the Execu-
tive Order.2

Furthermore, new emphasis has been given to the development of
more effective and environmentally sound methods of predator con-
trol. Interior has accelerated its research efforts from $300,000 in
FY 1973 to $1.1 million in FY 1974. It .has.requested $2 million from
Congress for FY 1975. Over 80 individual research projects are under
way with Federal, state, and private.sponsorship. EPA hastregistered
the M-44 (a safer device than previously used for delivering sodium
cyanide) for experimental use on private lands in several states.

The days of the routine use cif poisons for predator control on
public lands are gone, as are the days when Federal programs sought
to exterminate predators. The values of predators, along with those
of the rest of our wildlife heritage, are now widely recognized by the
general pu c. As the President stated in his 1972 message, "the old
notion that 'the only good predator is a dead one' is no longer ac-
ceptable as erstand that even the animals and birds which
sometimes prey on omesticated animals have their own value in
Maintaining the balan of nature." 2"

Parks, Wilderness, and Other Important Lands

Legacy of Parks

In 1971, the President announced the "Legacy of Parks" program
designed to accelerate the acquisition and protection of natural herit-
age lands both at the state and Federal level. A major objective of the
program has been to provide park and recreation areas near the urban
areas where most of the Nation's people live.

One means to accomplish this objective has been the transfer of
under-utilized Federal properties to states and localities for recrea-
tional purposes. By June 1974, 440 parcels totalling 64,000 acres and
valued at $173.4 million had been selected for transfer to state and
local governments in 50 states, Puerto Rico, Virgin Islands, Guam,
and the District of Columbia.2

The 23,000 acre Gateway National Recreation Area near New
York City and the 24,000 acre Golden Gate National Recreation Area
near San Francisco, proposed by the President in 1971, were opened
to the public in the spring of 1974. Situated in close proximitylo the
millions of people in two of our largest metropolitan concentrations,
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these areas contribute significantly to the emphasis of the Legacy of
Parks-,program on providing parks and recreation areas .neat the
people.

Land and Water Conservation Fund

The Land and Water Conservation Fund provides another means
by which heritage lands are added to the public domain. Since its
inceution in 1965, more than 11.8 billion has been expended under
this program by Federal, agencies and state governments. Over $600
million has been provided to Federal agencies to acquire over 1.3
million acres of land in National Parks, Recreation Areas, Historic
Sites, Wildlife Refuges, and Wild and Scenic Rivers and National
Scenic and Recreation Trails.

The Land and Water Conservation Fund provides monies to state
and local governments on a matching basis. The non-Federal share
can be met either by non-Federal funds or under appropriate cir-
cumstances, by equivalent value of doriated lands, services, or mate-
rials, These grants cover both land acquisition and development of
facilities, as well as support the formulation of statewide comprehen-
sive outdoor recreation planning. Since 1965, the program has
granted roughly $1 billion to the states.

In August'1973 the President signed into law the Agriculture a.-.e..
Consumer Protection Act of 197,32 which authorized the Secre-
tary of Agriculture to enter into contracts with eligible owners and
operators of private lands to assigt them in enlarging fish, wildlife; and
recreation resources:4f also included' an incentive program for
private, nonindustrial forestlands, which is 'described below under
Forestland Resources.

Public Wild Lands in Alaska

The Alaska Native Claims Settlement Act 2" became law in
December 1971. Among othei things, the Act called for a 2-year
'study leading to specific proposals for additions to the "four systems,"
National Parks, NatiOnal Forests, Wildlife Refuges, and the Wild and
Scenic Rivers System. This study was completed in December 1973,
and the rgsults proposed to Congress in legislation which would
affect the disposition of almost 25 percent of the State's area.

The proposed legislation would add approximately 63.9 million
acres of public lands in Alaska to the National Park and /gational,
Wildlife Refuge Systems, thereby more than doubling the areas pres-
ently protected by these systems. In addition, 18.8 million acres would
be added to the National Forest System and 800,000 acres to the Na-
tional Wild and Scenic River System.

Three new national parks are proposed : Gates of the Arctic in the
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rugged and scenic Brooks Range; Lake Clark on the Alaskan. Penin-
sula; and Wrangell-St. Elias in southeastern Alaska Mt. McKinley
National Park would be more than doubled in size. The Katmai
National MOmuilent would be enlarged and reclassified as a Na-
tional Park. New national monuments would be created at Kobuk
Valley, Cape Krusenstern, Aniakchak Caldera and Harding Ice
FieldKenai Fjords. Through designation as national rivers, the
entire Charley River watershed and a portion of the upper Yukon
River drainage would be added to the National Park .System. The
Chukchi-Imuruk National Reserve on the Seward Peninsula would
be administered jointly 'by the Park Service, and Fish and Wildlife
Service. -

The proposal also calls for nine new or expanded units of the Na-
tional Refuge System to protect the fish and wildlife resources and
their habitats. The largest of these is the vast Noatak National Arctic
Range, proposed as an ecological range, which covers 7.59 million 1'
acres.

Twenty rivers are recommended as additions tithe National Wild
and Scenic Rivers System. Of these, 16 lie within the boundaries
proposed as. National Parks, Forests and Refuges.

Under tlle Native Claims Settlement Act, these lands will be pro-
tected for a period of 5 years, during which time the Congress will be
considering these proposals.

Western Wilderness

The National Wilderness Preservation System was established by
the Wilderness Act of 1964. The Act designated 54 areas as wilderness
and established a procedure under which potential wilderness areas
were to be evaluated by the Secretaries of Agriculture and Interior
and recommendations concerning designation made by the President
to Congress. The Wilderness Act required that specific candidates
for wilderness areas be presented to Congress by the 10th anniversary
of its enactment, September 3, 1974. Although the review and desig-
nation process under the Act was initiated relatively slowly, the proc-
ess has been greatly intensified during the last several years to assure
that the 1974 deadline will be met.

In the past year the President has submitted to Congress proposals
to add 28 units, totalling 9;550,000 acres, to the National Wilderness
System.

During the 10 years since the Wilderness Act was passed, a total
of 206 units have been under review, of which 25 have been removed
from the list. Forty units have been placed in the sysiPin by Con-
gress, and another 80 are before Congress awaiting action. The
remainder are under study by the departments. (See Table 13.)
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Tab lo 13

National Wildernest Preservation System Act of 1964:
Status of Areas Proposed, Studied, and Designated

Name Acres t Location Spon-
sor

Status

Absaroka 64,000 Montana FS Under study
Agasslz 61,487 Minnesota FWS Under study
Aldo Leopold 188,000 New Mexico FS Transmitted to Congress

2/28/72
Aleutian 2,720,426 Alaska FWS Under study

Islands
Anaho Island 247 Nevada FWS Under study
Arches 15,703 Utah NPS Transmitted to Congress

4/28/71
Arctic 8,900,000 Alaska FWS Delayed duo to ANCSA

Assateague 6,500 VirgiMa NPS Understudy'
Agua Tibia 12,000 California FS Transmitted to 'Ccingress'

2/8/72
Back Bay 4,588 Virginia FWS Under study
Badlands 58,924 South Dakota NPS Transmitted to Congress

9/21/72
Bandelier 21,110 New Mexico NPS Transmitted to Congress

11/28/73
Beartooth 230,000 Montana F$ Under study'
Bering Sea 41,113 Alaska FWS Designated by Congress

10/23/70
Big Bend 533,900, Texas NPS Transmitted to Congress

11/28/73
Big Lake 10,974 Arkansas FAO Under study
Blackboard 3,00Q, Georgia FWS Transmitted to Congress

. 9/21/72
Black Canyon

of the
8,780 Colorado NPS Transmitted to Congress

2/8/72
Gunnison

Black Water 11,216 Maryland FWS Under study
Blue Range 177,000 New Mexico' FS Transmitted to Congress.

Arizona 2/8/72
Bogosiof 390 'Alaska FWS Designated by Congress

10/23/70
Bombay Hook 15,110 Ei laware.1 FWS Under study
Bosque del 32,500j N w Mexico FWS Transmitted to Congress

Apache 4/28/71
Breton 5,000 Louisiana FWS Transmitted to Congress

4/2871
Brigantine 4,260 Now Jersey FWS Tran milled to Congress

9/ P72
Bryce eanyon 16,303 Utah NPS Tra smitted to Congress

2/8/72
Buffalo 95,730 Arkansas NPS, Under study'
Cabeza 833,500 Arizona FWS Transmitted to Congress

I 6/13/74
Canyonlands 337,258 Utah' NPS der study
Cape Romain 28,000 South FWS

T

Idnsmitted to Congress
Carolina 28/72

Capitol Reef 23,054 Utah. NPS Transmitted to Congress
4/28/71

Carlsbad 30,210 New Mexico NPS Trarismitted to Congress
Caverns 9/21/72

Cedar Breaks 4,370 Utah NPS TransMitted to Congress.
4/28/71

Cedar Island 12,526 North FWS Under study '
Carolina

See footnotes at end of table.
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Table 13Continued
National Wilderness Preservation System Act of 1964:
Status of Areas Proposed, Studied, and DesignatedCon.

Name Acres' Location Sggp Status

Cedar Keys 375 Florida FWS Designated by Congress
8/7/72

ChamisSo , 455 Alaska FWS Transmitted to Congress
4/28/71

Charles M. 926,575 Montana FWS Under study
Russell

Chase Lake 4,155 North Dakota FWS Transmitted to Congress
9/21/72

Chasse-
howittka

16,900 Florida FWS Transmitted to Congress
9/21/72

Chincoteague 9,438 Virginia FWS Under study
Chlricahua 6,925 Arizona NPS Transmitted to Congress

2/8/72
Clarence 2,887,026 Alaska FWS Delayed due to'ANSCA

Rhodes I
Cloud Peak 137,000 Wyoming FS Under study I
Colorado 7,700 Colorado NPS Transmitted to Congress

2/8/72
Crab Orchard 4,050 Illinois FWS Transmitted to Congress

6/13/74
Crater Lake 122,400 Oregon NPS Transmitted to Congress

6/13/74
Craters of the 43,243 Idaho NPS Designated by Congress

Moon 10/23/70
Crescent Lake 24,502 Nebraska FWS Transmitted to Congress

11/28/73
Cumberland 6,375 Maryland NPS Transmitted to Congress

Gap 9/21/72
Cumberland 20,176 Georgia NPS Under study

Island
I. N. "Ding" 4,307 Florida FWS Under study

Darling
Death Valley 1,596,5 California NPS Under study 2
Jeer Flat 41 85 OregonIdaho FWS Under study
)esert 1,3 ,900 Nevada FWS Transmitted to Congress

6/13/74
)esolation 63,469 California NPS Designated by Congress

10/10/69
Dinosaur 45,100 ColoradoUtah NPS Under study' '
)uNoir Wyoming FS Suggested by Congress for

study
Eagle Cap 72,420 Oregon FS Designated by Congress
Addition 10/21/72

:ogles Nest 88,000 Colorado FS Transmitted to Congress
2/8/72

Emigrant 106,000 California FS Transmitted to Congress
2/8/72

Everglades 764,700 Florida NPS Under study i
:arrallon 141 California FWS Transmitted to Congress

4/28/71
let Top 142,000 Colorado FS Transmitted to Congress

3/29/68
bride Keys 4,740 Florida FWS Transmitted to Congress

9/21/72
'orrester 2,630 Alaska FWS Designated by Congress
Island 10/23/70

,ort Niobrara 19,123 Nebraska FWS Under study

See footnotes at end of table.
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Table 13Continued
National Wilderness Preservation System Act of 1964:
Status of Areas Proposed, Studied, and DesignatedCon.

0
Name 'Acres, Location Spon

sor
Status

Gila 130,080 New Mexico FS Under study 3
Glacier 183,000 Wyoming FS Transmitted to Congress

2/8/72
Glacier 927,550 Montana NPS Transmitted to Congress

6/13/74
Glacier Bay .. 2,210,600 Alaska NPS Under study 3
Glen Canyon 1,196,545 Utah NPS Under study
Grand Canyon 512,870 Arizona NPS Transmitted to Congress

9/21/72 ,c
Grand Teton 115,807 Wyoming NPS Transmitted to Congress

9/21/72
Great Sand 32,930 Colorado NPS Transmitted to Congress

Dunes f 9/21/72
Great Smoky' 247,000 North NPS Under study I

Mountains Carolina-
Tennessee

Great Swamp 3,860 New Jersey FWS Designated by Congress
9/28/68

Guadalupe 46,850 Texas NPS Trantmitted to Congress
Mountains 9/21/72

Gulf Islands 163,200 Mississippi- NPS Under study
Florida

Haleakala 19,270 Hawaii NPS Transmitted to Congress
9/21/72

Hart Mountain 16,500 Oregon FWS Transmitted to Congress
1/i8/69

Havasu 2,500 California FWS Transmitted to Congress
6/13/74

Hawaii 123.100 Hawaii CLAPS Under study I
Volcanoes

Hawaiian ,
Islands

1,742 Hawaii FWS Transmitted to Co grass
6/13/74

Hazen Bay 6,800 Alaska FWS Delayed due to A CSA
Hazy Islands 42 Alaska FWS Designated by Congress

10/23/70
High Sierra 10,000 California FS Under study 2
High Uintas 323,000 Utah FS Trans°.mitted to Congress

1/17/69
Huron Islands 105 Michigan FWS, Designated by Congress

10/23/70
Idaho 1,225,000 Idaho FS Under study 2
Imperial 12,010 Arizona- FWS Transmitted to Congress

California 11/28/73
Indian Peaks Colorado FS Suggested for study by Con-

gress
Island Bay 20 Florida FWS Designated by Congress

10/23/70
Izembelt 3017451 Alaska FWS Transmitted by Congress

4/28/71
Joshua Tree 372,700 California NPS Transmitted to Congress

11/28/73
Katmai 2,603,547 Alaska NPS Transmitted to Congress

6/13/74
Kenai 1,093,200 Alaska FWS Under study
Kings-Canyon 750,690 California NPS Transmitted to Congress

Sequoia , 6/13/74
Kodiak 1,815,000 Alaska FWS Delayed due to ANCSA

See footnotes at end of table.
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Table 13-- Continued

National Wilderness 'Preservation System Act of 1964:
Status of Areas Proposed, Studied, and Designated--Con.

Name Acresl Location Span-
cor

Status

Kola 660,000 Arizona FWS Under study
Lacassine 31,776 Louisidha FWS Under stt/d*,
Lek° Mead 469,300 Arizona NPS Understudy'
Lake 18,412 Florida FWS Under study

Woodruff
Lassen Volcanic 78,982 California NPS' Designated by Congress

10/19/72
Lava Beds 28,460 California NPS Designated by Congress

10/13/72
Lostwood 5,577 North Dakota FINS Under study
Lower Minam Oregon FS Suggested for study by Con.

gross
Malheur 30,000 Orogen FWS Transmitted to Congress

1/18/69
Mattamuskeet 50,179 North Carolina FWS Under study
Medicine 31,457 Montana FWS Under study

Lake
Mesa Verde 8,100 Colorado NPS Transmitted to Congress

11/28/73
Michigan

islands
120 Michigan FWS Designated by Congress

10/23/70
Mille Lacs 0.6 Minnesota FWS Transmitted to Congress

6/13/74
Mingo 1,705 Missouri FWS Transmitted Congress

Mission 73,000 Montana FS
11/28/73,

Transmitted to Congress
Mountain 2/28/72

MIssiquoi 620 Vermont FWS Transmitted to Congress
6/13/74

Monarch 25,000 California FS Under study
Monomoy 2,420 Massachu-

setts
FWS Designated by Congress

10/23/70
Moasehorn 2,706 Maine FWS Designated by Congress

10/23/70
Mount Baldy "6,975 Arizona FS Designated by Congress

10/23/70
Mount 99,600 Oregon FS Designated by Congress

Jefferson 10/2/68
Mount 1,939,492 Alaska NPS Under study

McKinley
Mount Rainier 202,200 Washington NPS Under study 3

North .015,880 Washington NPS Traosmitted to Congress
Cascades 4/28/71

Noxuboe 763 Mississippi FWS Under study
Nunivak 2,54i ,300 Alaska FWS tinder study
Okefenokee 343,850 Georgia FWS Transmitted to Congress

4/28/71
Olympic 862,139 Washington NPS Transmitted to Congress

6/13/74 '

Oregon Dui[4 Oregon FS Suggested for study by Con-
gress

See footnotes at end of table,
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Taal 13 Continued

National Wilderness Preservation System Act of 1964:
Status of Areas Proposed, Studied, and DesignatedCon.

Name Acroa Location Spon-
sor

Status

Oregon
islands

21 Oregon FWS Designated by Congress
10/23/70

Organ Pipe 249,800 Arizona NPS Under study 2

Cactus
Parker River 4,649 Massachusetts FWS Under study
Pasayeten 505,524 Washington FS Designated by Congress

,. 10/2/68
Passage Key 36 Florida FWS Designated by Congress

10/23/70
Pea island 5,915 North FWS Under study

Carolina
Pelican 6 Florida FWS Designated by Congress

Island 10/23/70
Petrified 50,260 Arizona NPS Designated by Congress

Forest 10/23/70
Pine Mountain 20,061 Arizona FS Designated by Congress

2/15/72
Pinnacles 10,980' California NPS Transmitted to Congress

6/13/74
Point Royos 10:600 California NPS Transmitted to Congress

Popo Aglo 71,000 Wyoming FS
11/28/73 ,,,

Under study I

Red Rock 32,350 , Montana FWS Transmitted to Congress
Lakes 6/13/74

Rice Lakes 1,406 Minnesota FWS Transmitted to Congress
6/13/74

Rocky 239,835 Colorado NPS Transmitted to Con
Mountain 6/13/74

Saguaro 42,400. Arizona NPS Transmitted to Congrois
11/28/73

Saint Lazaria 65 Alaska FWS Designated by Congress
10/23/70

Saint Marks 17,740 Florida FWS Transmitted to Congress
9/21/72

Salmon River 217,000 Idaho FS Under study 3

Break
Salmon- 223,000 California FS , Under study ;

Trinity Alps
Salt Creek 9,621 Now Mexico - FWS Dosignatod by Congress

10/23/70
San Gabriel 36,137 California FS Designated by Congress

5/24/68
San Juan

island
168 Washington FWS Transmitted to Congress

6/13/74
San Rafael 142,722 California FS Designated by Congress

3/21/68
Santee 74,353 South arolina FWS Under study
Sawtooth 216,383 Idaho FS Designated by Congress

8/22/72
Sawtooth Idaho FS Suggested for study by Con-

gress .

See too notes at end of table.
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Table 13 Continued

9

Q,
National Wilderness Preservation System Act of 1964:
Status of Areas Proposed, Studied, and Detignated Con .

Name Acres Location
-

Soon-
sir Status

ScapegOat 239,295 Montana FS Designated by Congress

Semidl . 256,000
.t,

Alaska FWS
8/20/72

Transmitted to Congress
6/13/74.

Seney 25,150 Michigan FWS Designated by Congress
10/23/70

Sheldon 545,231 Nevada FWS Under study
National
Antelope .
Range

Sheldon 34,131 Nevada FWS Under study
Refuge

Shenandoah 73,280 lirginia UPS Transmitted to Congress
4/28/71

Simeonof 25,140 Alaska FWS Transmitted to Congress
4/28/71

Sleeping Dear 26,060 Michigan UPS Under study
Dunes

Spanish 63,000 Montana FS Transmitted to Congress
Peaks 2/8f72

Swanquarter 19,500 North Carioina FWS Under study
Sycamore 47,757 Arizona FS Designated by Congress

Canyon 3/6/72
Tamarac 2,138 'Minnesota FWS Transmitted to Congress

6/13/74
Theodore 28,335 North Dakota NPS Transmitted to Congress

Roosevelt 9/21/72
Three Arch ' 17 Oregon FWS Designated by Congress

Rocks 0 10/23/70
Tuxedni 6,402 Alaska FWS Designated by Congress

10/23/70
U.L. Bend 46,264 Montana FWS Under study
Uncompahgre 53,000 Colorado FS Under study a
Unimak 973,000 Alaska FWS Transmitted to Congress .

6/13/74
Upper 195,122 Iowa- FWS Under study

Mississippi Minnesota-
Illinois.
Wisconsin

Valentine 16,31'7 Nebraska FWS Transmitted to Congress
11/28/73

Ventana 95,152 California FS Designated' by Congress
8/18/69

Voyageurs 219,431 Minnesota NPS Under study
Washakie 208,000 Wyoming FS Designated by Congress

10/9/72
Washington 179 Washington FWS Designated by Congress

Islands 10/23/70
Weminuche 347,000 Colorado FS Transmitted to Congress

2/8/72
West Sister 85 Ohio FWS Transmitted to Congress

Island 4/28/71
White River 975 Arkansas FWS Transmitted to Congress

11/28/73
WiChita 8,570 Oklahoma FWS Designated by Congress

Mountains 10/23/70
See footnotes at end of table.
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Table 13Continued

National Wilderness Preservation System Act of 1964:
Status of Areas Proposed, Studied, and DesignatedCon.

Name Acres Location Soon-
car'

Status

Wilson
Mountain

Wisconsin

30,000

29

Colorado

Wisconsin

FS

FWS

Under study' N

f>, .,
Designated by Congress

Island 10/23/70
Wolf Island 6,126 Georgia FWS Transmitted to Congress

2/8/72
Yellowstone 2,016,181 Wyoming NPS Transmitted to Congress

9/21/72
Yosemite 646,700 California NPS Transmitted to Congress

9/?1/72
Zion 120,620 Utah UPS Transmitted to Congress

6/13/74 -

ANCSAAlaska Native Claims Settlement Act.
FSForest Service.
FWSFish and Wildlife Service.
UPSNational Park Service.

I Sites under agency study list gross acreage, not wilderness area acreage.
3 To be submitted to Congress by September 3, 1974.
Further study requested to evaluate mineral resources.

Easterner Wilderness

, As noted in last year's Annual, Report, eastern wilderness has re-
ceived increasing attention in recent years. Whereas large areas in
the West have never been lumbered, farmed, or otherwise modified
by man, few lands in the East have not been so modified. Conse-
quently, although many lands have reverted to a wild condition,
there has been a question as to whether they meet the definition con-
tained in the Wilderness Act.

The Administration has proposed the Eastern Wilderness Amend-
ment Act of 1973, introduced as H.R. 10469 and S. 2487. This
proposal would amend the Wilderness Act to authorize wilderness
designations in eastern National Forest lands, which have been modi-
fied in the past, but "where the imprint of man's work is substantially
erased" and "which have generally reverted to a natural appearance."
It designates 16 National Forest areas in the East for immediate inclu-
sion and 37 areas to be studied for wilderness suitability. In contrast to
the present Act, the proposed legislation prohibitsexcept for valid
existing rightsmining, mineral leasing, and grazing. Pending Con-
gressional action, the Forest Service is administratively protecting the
potential wilderness areas identified in the Act.

Other approaches to eastern wilderness, initiated within Congress,
are based an the premise that national forest areas in the East can be
designated under the current law 260 without amending the definition.
S. 3433 would designate 19 new wilderness areas and 40 study areas.
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H.R. 1758 would designate 28 new wilderness areas in the National
Forests of the East.

The large populations in the East and the growing desire for wilder-
ness areas make it important that authority be established to designate
wilderness in the eastern National Forests without delay.

.Roadless Areas

The 187 million-acre National Forest System contains many road-
less and undeveloped areas in addition to those now designated for
wilderness protection. In 1967, the Forest Service initiated an inven-
tory of these roadless areas for potential wilderness use. The inventory
covered all roadless areas of 5;000 acres or larger, as well as smaller
roadless areas contiguous to existing primitive areas or wilderness.270

During 1973, the review and evaluation of 1,449 roadless arias,
covering 56 million acres, was completed. After public comment the
Forest Service selected 274 areas containing 12.3 million acres for
study as potential wilderness areas. Until the study is completed and
designations decided upon, these new wilderness study areas will be
protected from activity detrimental to their wilderness character.

/the remaining 1,175`roadless areas will receive further considera-
tion for wilderness potential during the Forest Service land use plan-
ning process. No development activity, including timber harvest, will
be allowed without preparation of an environmental impact state-
ment. In the preparation of such statements, wilderness designation
will be one of the alternatives considered.

Wild and Scenic Rivers

The National Wild and Scenic River System was established in
1968.271 The Act placed all or parts of eight rivers into the system,
designated 27 other rivers for study as potential additions (with the
studies to 12e completed by 1978), and established procedures to add
additional rivers into the system.

All rivers in the system must be substantially free-flowing, have
water of high quality, and possess outstanding scenic, recreation,
geologic, fish and wildlife, historic, cultural, or similar values. The
Act recognizes three categories of river: wild, scenic, and recreational.
Wild rivers are the most primitive, difficult of access, unchanged, and
fragile. Scenic rivers are free of impoundments and largely primi-
five and undeveloped, but can be accessible by roads and may have
some recreational facilities. Recreational rivers are readily accessible
by road or railroad. Although they may have some development along
the shorelines and may have undergone some impoundment or diver-
sion in the past, they provide particular recreational opportunities
and are aesthetically pleasing.
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During the past year, the Bureau of Outdoor' ecreation conducted
detailed studies on 28 rioters in Alaska. As.a result of these studies, the
Secretary of the Interior, in compliance with the Alaska Native
Claims Act, has proposed adding 20 new units with a total of 2,753
miles of river to the National Wild and Scenic Rivers System. While
16 of these rivers lie within the boundaries of Cher proposed areas,
four rivers with a total of 705. miles of river and 824,000 acres of
adjacent lands would be established as separate units of the system.27

In August 1,973, the Little Miami River was added to the sys-
tem by the Secretary of the Interior pursuant to a request from
the State of Ohio. Also during FY 1974, the Bureau forwarded to
Congress reports on five river, designated for study in the Wild
and Scenic Rivers Act (Allegheny, Clarion, Little Miami, Lower St.
Croix, and Suwannee), initiated field work on the Bruneau and
Penobscot Rivers, and continued studies on the Buffalo, Gasconade,
Little Beaver, Maumee, Pine, Rio Grande, Youghiogheny, Delaware,
Missouri, and Obed Rivers.

On May IO, 1974, the President signed PUblic Law 93-t279 author-
izing designation and puichase of parts of the Chattooga River in
North Carolina, South' Carolina, and Georgia as a component of the
National Wild and Scenic Rivers System.

National Scenic and Recreational Trails

The National Trails Sysiem Act of 1968 273 established a further
component of our Nation's natural heritage. The Act designated
three categoiies of trails: scenic, recreational, and connecting or side
trails.

Scenic trails are extended footpaths so located as to provide maxi-
mum outdoor recreation potential for the conservation and enjoy-
ment of nationally significant scenic, historic, natural, or cultural
qualities of the areas through which they pass. Scenic trails may be
added to the system only by an Act of Congress. Two National Scenic
Trailsthe Appalachian Trail in the. East under the administration
of the National Park Service and the Pacific Crest Trail in the West
under the administration of the Forest Servicewere designated
in the Act as initial components of the National System.

The A-a designated 14 other trails for study to determine the feasi-
bility and desirability of adding them to the system. Two of these
studies have been completed : the Pcrtoac Heritage Trail and the
Continental Divide Trail. Six studies will be completed in FY 1975:
the North Country Trail, the Oregon Trail, tilt Lewis and Clark
Trail, the Mormon Battalion Trail, the Long Trail, and the Old Cat-
tle Trail. Studies on, the remaining trails are under way and sched-
uled for completion by FY 1976. '

Recreational trails must be accessible to urban areas or within Fed-
eral or state parks, forests, or other recreation areas. They may be of
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any length and designed for single or multiple purpose use, including
use by motorized vehicles. They must remain as trails for at least 10
consecutive years after designation: Recreation trails, with connect-
ing or side trails, are more numerous than scenic trails and are more
available to urban populations. They may be added to the system by
the Secretary of the Interior or the Secretary of Agriculture where
lands administered by him are involved.

No money is authorized for National Recreation Trails in the Act.
However, use of Land and Water Conservation Fund monies is en-
couraged. To date; 48 Recreation Trails have been designated by
the two Secretaries for inclusion in the National Tpils System.

An additional feature of the Act provides for coordination among
Federal agencies whose jurisdiction covers abandoned railroad rights-
of-way and their disposition. Such strips of land, traversing many
private open space areas, are ideally suited for conversion into trail
systerns and bicycle pathways. These conversions of abandoned rigkts-
of-way are being extensively studied by the Citizens Advisory Corn-
rnittee on Environmental Quality which will propose an overall rec-
reation trail system to supplement the National Recreation Trails.

National Outdoor Recreation Plan

44In December 1973, the President transmitted to Congress the Na-
tion's first comprehensive outdoor recreation plan.214 The plan was
developed by the Bureau of Outdoor Recreation after extensive
studies involving the public, recreation organizations, and Federal,
state, and local governments.

The purpose of the plan is to guide all levels of government and
private organizations in formulating policies and programs that are
responsive to recreation needs of the people. The plan makes recom-
mendations in three major areas: Federal actions to increase avail-
ability of recreation resources; Federal actions to improve manage-
ment and administration of these resources and programs; and state,
local and private actions to complement Federal recreation efforts.

Yu:A" and Volunteers in the National Parks and National Forests

In recent years there has been a remarkable growth in programs
designed W involve youth and volunteers with protection of our
natural heritage. The Student Conservation Program (SCP) pi-,

,oneered the concept in 1957 as a non-governmental endeavor, while
Volunteers in Parks and the Youth Conservation Corps were started
in 1970 pursuant to Federal legislation. These programs are primarily
concerned with national parks, although the SCP also has had stu-
dents in national forests and wildlife refuges., In the past year there
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High School Wilderness Group of the Student Conservation Program in
Cascades National Park. The youths in this program receive instruction and
experience in various aspects of conservation while performing valuable work
for the National Parks.

have been over 10,000 youths and volunteers in about 200 park units.
The Volunteers in the National Forests program was initiated
1972 under P.L. 92-300, and during the past year a total of 3,500
volunteers in the National Forest System contributed 200 man-years
of work. In these programs the agencies benefit from help in con-
servation projects, visitor services, and research, while the youths and
volunteers have healthy, satisfying summer employment and ex-
pand their knowledge of our natural and historic heritage through
actual field'experience. The process also enlarges the base of citizen
undeistandiug of the agencies' conservation activities.

Protection of the Coastal Zone

During the past year Federal actions to implement the Coastal
Zone Management Act were begun. The nation's coastal zones con-
tain some of out most critical ecological areas, many of which are
extremely vulnerable to destruction. The coastal wetlands, for ex-.
ample, provide a critical link between the terrestrial. and aquatic
ecosystems and provide a vital service for the marine ecosystem. It is
estimated that over 70 percent of all commercially valuable marine
fishes rely on the estuarine areas during at least part of their lives.
Half of the biological' productivity of the world's oceans occurs along
the coasts, and the estuaries are the most productive areas known on_ .
earth.

A study completed last year proposed an additional economic/en.-
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vironmental perspective on the value of coastal wetlands, estimating
that natural functions of tidal marshesin cleaning air and water,
providing nursery beds for marine organisms, producing nutrients for
marine fisheries,, buffering hurricanes, and in providing scenic and
recreational valuesis.worth $85,000/age/year compared to $1,000-
$3,000 per acre if filled for urbari use.215

Yet, coastal zones in general, and estuaries and tidal marshes in
particular, are increasingly threatened by human activities. Land
filling and development place great,pressures on these areas. In the
past 20 years, California alone has lost 67 percent of its coastal
estuarine habiats in the process of coastal development 270

Careful protective management of our coastal zones is absolutely
essential if we are not to continue to lose the natural heritage values
of these critical areas, including the commercial and sport fisheries
that depend upon them. Implementation of the Coastal Zone Man-
agement Act should contribute significantly to the protection of
these values. The land use planning .required by this Act is discussed
)n Chapter 1 on Land Use.

Ecological Reierves

Human activity modified the varied ecosystems found in North
America prior to European settlement. Most of the original ecosys-
tems remain only as relics, and some are gone entirely. In recent
years there has been increasing recognition a the importance of pre-
serving representative samples of these natural ecosystems, to serve as
baselines or ecological benchmarks by which we may better under-
stand the changes that have taken place elsewhere, to serve as field
laboratories where the natural ecological processes may be studied
and understood, and to serve as banks or "gene pools" to preserve ir-
replaceable genetic and ecologic diversity.

Several Federal agencies have made efforts to establish natural
areas on Federal lands.277 There were also various efforts at local,
state, and national levels to inventory and establish reserves. How-
ever, there was no coordinated Federal program to bring the individ-
ual efforts into a comprehensive national system. During the past
year, the Committee on Ecological Research of CEQ and the Fed-
eral Council on Science and Technology recommended completion
of a .national systerh of ,ecological reserves to include both protected
Research Natural Areas and related experimental sites.27! In July
1974, the Chairman of CEQeand the President's Science Advisor,
noting that "an adequate system of ecological reserves . . . is essen-
tial to attainment of national environmental and land use goals as
well as to the basic health of ecological and environmental sci-
ences," 279 established an interagency program to develop a National
System of Ecological Reserves. .
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Forestiand Resources
4

Balanced Forest Management

In recent years there has been increasing public as well as govern-
mental recognition and attention to the multiple values of forest
lands such as 'water, forage, wildlife, timber, and recreation. Many
conservationists believe that timber resources, especially' within
National Forests, receive too much attention at the expense of other
land values. Others, particularly in the timber and home building in-
dustry, have argued-that concern with non-timber uses is interfering
with proper attention to timber production. These concerns have been
heightened by increased prices of wood products and projections of
timber shortages.,

The most recent projection of the timber supply and demand sit-
uation is the Forest Service report, The Outlook for Timber in the
United States, released in October 1973.250 The report provides an
analysis of the Nation's timber situation as of 1970 and the outlook
for the future based on different economic and management assump-
tions. The report points out that demand fo induitrial timber prod
ucts increased 65 percent over the 3-year period, 1968-70. Using
mid-range assumptions, the Forest Service analysis indicatkd that at
1970 comparative price levels, demand for timber for industrial
uses would double from 12.7 billion cubic..feet in 1970 to 23 billion
cubic feet by 2000. With higher relative prices of timber products, the
analysis still predicted a demand of 19 billion cubic feet. At the
same time, with management practices at the 1970 level, supplies
of timber products would not increase sufficiently to meet these
demands. The deficiencies would be most significant for softwoods
and high quality hardwoods.

Concern stemming from this type of assessment led to the appoint-
ment of the President's Advisory Panel on Timber and the Environ-
ment. In a report submitted in April 1973,2°2 the Panel concluded that
increased timber production was possible and desirable from some of
the public lands, but stressed the importanCe of adequate .environ-
mental safeguards. The Panel said that timber supplies can be in-
creased through better management (espec)Aly on private forest
lands and wood lots) , through less wastage of wood in the forest
and in manufacturing, and through recycling of wood wastes. Many of
these practices can lessen adverse environmental effects of timber
harvesting. However, some practices, such as control of competing
vegetation, may have undesirable effects on other forest resources such
as wildlife. In order to meet the predicted needs, the President's Panel
recommended an increased annual Federal expenditure on the order
of $200 million for forest development.

In an effort to further balanced and effective :nanagement of forest
lands, the Forest Service in 1973 replaced its former emphasis on
functional areas, such as timber management, with a new orientation
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toward land use planning and land use management. Functional or
resource plans are now oriented to accomplish the objectives of land
use plans, and public participation in the development of goals and
objectives is stressed.

Over the past year, the Forest Service developed guidance docu-
ments for many large areas such as New England and the coastal
plaint, and prepared plans for individual forests and smaller uni
NEPA requirements, including preparation of environmental std e-
ments, were integrated into the unit plans. (See Chapter 4.) The
use of interdisciplinary teams was broadened, an veral computer
programs were developed to expand the ability of orest,Service
to explore more thoroughly the cause and effect r onships of a
broader range of alternatives.

Mining Regulations in National Forests

In 1974, the Department of Agriculture promulgated its first regu-
lations governing surface use of National Forest lands by persons
operating under the 1872 mining laws.282 These laws have served to
encourage prospecting and mining on the public domain lands, but
they have done so at considerable cost to the local environment.
Untillhis year prospecting and mining were the only resource activity
not regulated in the National Forests. -

The ne* regulations comply with the requirements of NEPA. They'
are intended to provide for reasonable protection of surface resources
and the environment, while at the same time encouraging the min-
erals industry in responsible 'use of National Forest lands for the bene-
fit of the national economy.

Timber on Private Land

Over three-fifths of America's potentially productive timberland
is in private ownership. Most of it is in smal tract and presently not
very; productive of commercial timber. But t ese lands represent a
potential timber resource of enormous value and significance to the
United States. The problem has been one of how to provide adequate
incentives for the private owners of these small tracts to increase their
timber production.

In August 1973, the Agricultdre and. Consumer Protection Act of
1973 was enacted.288ahis law authorizes a forestry incentives pro-
gram designed to encourage owners of small tracts of forest lands to
Plant trees and to improve the productivity of their forests through
thinning and other practices. Within months, the U.S. Department of
Agriculture and state and local agencies had the program of cost-
sharing and technical assistance in progress. This Act also authorizes
cost - sharing and technical assistance for a wide variety of other con-
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servation practices of interest tojarmers and other landowners, such
as soil stability, watershed capacity, aesthetic values, and improve-
ments in wildlife habitat and recreation opportunities.

Off-Road Vehicles

In 1972, President Nixon issued Executive Order 11644, to con-
trol the use of off-road vehicles (ORV) on public lands. Total num-
bers of ORVs and their use on public lands were growing dramati-
cally. While they have legitimate uses, ORVs also have a particular
potential for destroying fragile wild lands, damagipwildlife and
other wilderness values, and disturbing other users of the public
lands. The Executive Order required the agencies which manage
Federal lands to develop regulations for ORV usage, aimed at les-
sening damage to wildlife and other natural resources and minimiz-
ing conflicts with other recreational uses. The agencies were to desig-
nate areas where the ORVs may ,and may not be used and to specify
operation conditions. During the past year the agencies have issued
the required regulations, but they are only the first small step in pro-
viding the necessary controls.

Under existing policies of the National Pak Service and the. Fish
and Wildlife Service, ORV use is prohibited or strictly limited on
much of the 60 million acres under their control. Consequently, their
new ORV regulations essentially maintain the status quo.

The regulations of the Forest Service set conditions under which its
187 million acres will be surveyed and determinations made as to
which lands should be open to ORVs, which should be closed, and
what special operating conditions need be imposed. The review proc-
ess involves extensive public input, and environmental impact state-
ments will be prepared when necessary after environmental analyses
are conducted. The completion date is December 31, 1976. The regu-
lations of 'the Bureau of band Management (BLM), which is re- c),

sponsi_ge-for some 450 million acres of Public land, are procedurally
similar. But because of the vast area involved and limitations on per-
sonnel and funding, the date for completion of the survey and delimi-
tation of BLM lands is December 31, 1979. Consequently, although
some criti I areas will receive protection; much of this vast area of
public Win may remain largely unprotected 'tor another 2 years in
the case of h crest Service and 5 years in the case of BLM. Hence
there is p e, mial for serious daage to wildland resources through
misuse f ORVs fore the final process is completed.

OR use continues to grow at a rapid rate. In 1959, only 259

snowmobiles were sold in North America; by last year, the number
in use had grown to over 2 million."' Between 1960 and 1970, sales
of motorbikes and motorcycles increased from 60,000 to over "1.5
million a year. Over 200,000 dune buggies are now in use. Taken
together, more than 5 million ORVs are in operation/in the United
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Habitat destruction by ORVs, near Bakersfield, California. Top photo, taken
in 1968, already shows damage from motorcycles. By 1972, use of OM had
destroyed most vegetation and soil surface.
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States today."2.Despite the rapid growth in ORV sales and use, the
percentage of the public using ORV5 remains relatively small, but
the damage they do is out-of all proportion to their numbers.

When misused, ORVs damage soil and destroy vegetation, disturb
wildlife, destroy Wildlife habitat, bring noise, litter and vandalism to
previously remote areas, and seriously disrupt other types of recrea-
tion. Both deliberately and inadvertently, ORV drivers have de-
stroyed scientific areas, historical and archeological sites, and private
property.28° Use of ORVs. is most destructive in ecologically fragile
areas, Rich as high alpine 'zones, steep slopes, coastal and sand dunes,
and arid lands. The problems are currently most serious in the arid
lands. The Committee on Arid Lands of the American Association for
the Advancemeht of Science reported in April 1974 that the recrea-
tional pressure being exerted upon the desert resources of southern
California, which "is growing by leaps and bounds," is "almost com-
fletely uncontrolled," and has brought great destruction. The AAAS
Committee concluded that present unregulated ORV use of arid
lands is a serious threat to the preservation of the environment in a
desirable and stable condition.287

The past year has seen progress at the Federal level toward reg-
ulating and controlling the use of ORVs. But the problem is still
growing at' an unprecedented rate, and virtually no effective new
controls have as yet been accdmplished. Citizen concern with prob-
lems caused by ORVs has grown so intense during the past year that
a bimonthly report on the status of the issue (ORV Monitor) is now
being published."8

The problem is not limited to the United States. Snowmobile use is
permitted in Ontario under existing legislation.28 However, after 12
months of study, a Select Committee of the Ontario Provincial Gov-
ernment concluded that ORVs represent a potential menace and
recommended tight controls over their use. The principal recom-
mendation was that all-terrain vehicles should be generally banned
from recreation, picnic, wildlife, and camp areas, and that municipal-
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This figure is a 175-foot
prehistoric art form
cut into the. desert
flpor by ancient Indians.
Damaging ORV tracks
show clearly.
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ities should have the right to ban such vehicles when they are con-
sidered a hazard to the environment or to the health and enjoyment ,

of people using recreation areas.

Conclusion

In his' State of the Union Message in January 1974, President
Nixon stated that our Nation has entered "the second phase of envi-
ronmental action." He said further,

In this second phase, we will be looking at our environmental
problems in new ways which are more complex and far-reaching
than those to which we have become accustomed. We must be
concerned not only with clean air, clean water and wise land
use but also with the interaction of these environmental efforts
with our need to expand our energy supplies and to maintain
general prosperity.

In facing up to these tough, new problems, we can draw
strength from the progress we have already made and from the
knowledge that there can be no turning back from our general
commitment to preserve and enhance the environment in which
we live.

This chapter has presented the major events of the past year. The
primary theme is the manifold interrelationships of energy and en-
vironmental policy. The secondary theme is the continued imple-
mentation of the environmental initiatives of the past five years. The
chapter documents both the challenging complexities of "this sec-
ond phase of environmental action" and the strength of our national
commitment to the continued pursuit of environmental quality.
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APPENDIX 1

Calculating Abatement Costs

. The CEQ abatement cost estimates are based "primarily on information
provided by EPA and by other Federal agencies. This information is proc-
essed and, where necessary, supplemented, in order to provide consistent
estimates of total and incremental costs. In all those calculations where a
range of reasonable cost estimates was available, the higher estimates were
used in order to be conservative.

Total Costs

The calctIlations begin with an estimate of "total" pollution abatement
costs (see Table 1). These estimates include all expenditures reasonably
allocated to collecting and treating wastes to prevent them from degrading .
-theenviroufwen t r-Fur-effxm pk th'erinettldFnitaftrigdriadlifinsiril6f Voila
wastes, all the costs of installing and maintaining sewers, building and
operating waste water treatment plants, etc. For most industrial processes
these estimates predominantly assume the installation of "end-of-the-pipe"
pollution control equipment to treat the entire waste flow produced by the
industry. This assumption ignores the potential for changes in production
13rweesses, such as the recycling of process waters, hjch reduce the amount
of Wastes generated at a lower cost than would-be required to treat them. For
this reason the CEQ estimates tend to be higher than actual costs, particularly
in terms of capital requirements.

Incremental Costs

The incrementai cost estimates attempt to identify those costs which can
be attributed to Federal environmental legislation enacted since 1965. These
costs are calculated by subtracting a CEQ estimate of baseline expenditures
expenditures that would have been made even in the absence of the Federal
legislationfrom the total cost estimates. The "baseline estimates" are con-
structed on the basis oi expenditure trends which were in evidence before
the Federal legislation began to be implemented.

A good example of the difference between total costs and incremental costs
is provided by the solid waste cost estimates. The total costs, as stated above,
include all the costs of collecting and disposing of these wastes Few of these
costs, however, can reasonably be attributed to Federal legislation; the wastes

( 2 ) 0
531 -567 0 - 74 - 17

219



would have to be collected and disposed of regardless. The "incremental"
solid wastes costs, therefore, are those associated with (1) increased amounts
of solid wastes that must be collected as a result of prohibitions on backyard
burning or incineration without adequate air pollution controls, and (2) in-
creased disposal costs associated with efforts to eliminate air and water pol-
lutants (e.g., the conversion of "open dumps" to sanitary landfills). For solid
wastes the incremental costs are very small compared to the total costs. In
other instances, such as industrial water pollution abatement, incremental
costs approach total costs because little abatement is erected to have occurred
in the absence of Federal legislation.

In general, the CEQ "baseline" estimates are probably low. _M a result,
the incremental cost'estimates are probably on the high side.

Capital, O&M, and Annual Costs

All calcula 'ons are initially based on estimates of (1) the value of pollution
control 6quipm t in place before the Federal legislation went into effect plus
(2) the value of vestments made subsequently and projected over the next
decade. All capital valued in terms of its replacement cost in 1973.

These "capital-in-place" estimates are then used to calculate "capital
costs," "operating and maintenance expenditures," and "annual costs." The
capital costs are calculated by amortizing the capital-in7place over its economic
life at a discount rate that approximates long-term borrowing rates. Thus-the
capital cost figures include depreciation of capital plus financing costs, im-
plicitly assuming that all capital equipment is financed by borrowing.

Operating and maintenance costs are assumed to be a fixed percentage of
the yalue of capital in place, a percentage which differs, of course, for different
abatement techniques and for different industries.

Annual costs are the sum of the annual capital costs and the annual operat-
ing and maintenance costs described in the two preceding paragraphs.

Some Problems

Any cost projections such as those undertalfen by the CEQ are necessarily
very uncertain. The magnitude of the uncertainty is aptly demonstrated by
changes in these estimates from one year to the next. Some of these changes
are attributable to inflation. The 1974 estimates are till based on 1973 prices
whereas the 1973 estimates were based on 1972 prices. However, more sub-
stantial changes usually result from revised estimates of how much equipment
will be required and how much this equipment actually costs. For instance, the
1974 total cost estimates are 18 percent higher than the equivalent 1973 esti-
mates. Approximately one-fourth of the 18 percent cost increase is attributable
to inflation. Anther one-half results from changing the estimating, period
from 1972-81 to 1973-82, and the remainder represents a net increase in real
costs.

The present estimates still contain other recognized uncertainties. In some
instances, final pollution control regulations may not have been issued, leaving
great uncertainty regarding the techniques that will have to be adopted to
satisfy these regulations. The most significant instance of this difficulty is with
the. 1983 "best available technology" standard established by the 1972 Amend-
ments to the Federal Water Pollution Control Act. Although every reasonable
effort was made to include some estimates of the additional costs associated
with the 1983 standards, in many industries the required technology has not
yet been defined,.and the costs of meeting the 1983 standards could not be
included in this year's estimates.

A similar type of problem exists in regard to new pollution abatement tech-
nologies and whether new and less expensive technologies will be developed
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in the near future. This problem is particularly serious for the mobile sources
cost estimates. These estimates are all based on the assumption that the
catalytic converter with its fuel penalties will remain the sole abatement
technique through the beginning of the next decade, a conservative assumption
that may result in a substantial overstatement of costs. The adoption of other
existing technologies could make the actual costs much less.

Beyond these information problems there are also some problems inherent
in the estimating methodology which tend to result in overestimates or under-
estimates of the real costs. One of these is the assumption underlying the total
cost estimates that most abatement will be accomplished by "end-of-the-pipe"
treatment. In many instances, process changes or a combination of process
changes and end-of-the-pipe treatment will be more economical. Adopting
process changes tends to decrease capital costs requirements, but may increase
operating and maintenance costs moderately.

This probable overstatement of total costs, combined with a likely under-
estimate of baseline expenditures, results in a greater tendency to overstate
incremental costs.

Finally, the selection of the discount rates to be used i amortizing capital
capital costa affects the annual cost estimates. In general a rate of 8 percent
has been used for private investments (10 percnt for mobile sources) and
6 percent for public investments. Both rates are probably below the econom-
ist's estimate of the "opportunity cost" of investment funds, and both are
below interest rates experienced during the past year. Using these rates tends
to understate the financial cost of investments made during such high inter-
est rate periods, but are not unreasonable estimates for longer-term average
rates. Also not all investments are financed by borrowing, so that, the assump-
tion that they all are, which underlies the total cost analysis, tends to over-
state the financial cots.

Estimates in Specific Sectors

Air Pollution

The air pollution abatement cost estimates are based primarily on informa-
tion provided in the 1973 edition of The Cost of Clean Air,' which contains
substantially higher cost estimates than previous editions. Cost estimates for
the years 1980, 1981, and 1982, were undertaken directly by the CEQ.

Mobile SourcesThe major source of air pollution in this categorx is the
private automobile. Estimating automobile, abatement costs involves project-
ing new car sales, the total number of automobiles operating with control
devices, the number of miles they are driven, their average fuel economy, and
the price of gasoline.' These projections are combined with EPA estimates
of the initial and maintenance costs of pollution devices, and the fuel penalty
which results from their use.'

Investment estimates are the product *of the per vehicle costs for the
pollution tontrol device required in any year times the projected number of
new car sales. This investment (including the replacement catalyst) is as-
sumed to depreciate evenly over a 10-year average vehicle life. This assump-
tion and a 10 percent interest rate are used to calculate capital costs. Main-
tenance costs are assumed constant over the life of the vehicle. Increased
operating costs are those attributable to lower gas mileage resulting from
the anti-pollution devices.

Investment and operating and maintenance costs for mobile sources other
than private autos were taken from. EPA's 1974 The Cost of Clean Air. Since
the magnitudes of these figures are small relative to investment in automo-
biles, it is assumed that investment is evenly distributed over the period. This
assumption is different from that employed in The Cost of Clean Air but does
not significantly influence mobile sourcb costs.
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The costs of controlling pollution from all mobile. sources is assumed to be
entirely attributable to Federal regulations. Therefore, incremental costs equal
total costs.

Stationary SourcesInvestrionts for abating air pollution from stationary
sources, including steam electric plants, are assumed to peak in 1975 in order
to meet 1977 Alution standards. This year's estimated costs are significantly
higher than they were last year because of the revised EPA estimates.

The economic life -of these investments and the ratio of O&M costs to
capital-in-place varies for different abatement techniques and for different
industries. The assumptions made in the 1974 edition of The Cost of Clean
Air were used in these calculations as well.'

In calculating incremental costs, the baseline expenditures were taken fron7
a special study of the pollution control equipment industry and adjusted to
reflect 1973 prices.'

Public SourcesTliRe estimates for solid waste and sewage sludge incinera-
tors were taken directly from The Cost of Clean Air.° Equiptnent was assumed
to have a 15- to 16-year economic life, and a 6 percent discount rate was used
in estimating annualized capital costs. Incremental costa are assumed .equal
to total costs.

Water Pollution Abatement

Industrial SourcesThe cost estimates for water pollution abatement by
industry are based primarily on the 1973 EPA report, The Economics of
Clean Water.' Water pollution abatement from feedlots is included in the
industrial cost estimates. A water use scenario (numbered 3 in The Economics
of Clean Water) which assumes that the water use efficiency of the 8 least
efficient regions increases to half way between their 1968 efficiency and the
med)an regional efficiency in 1968 has been used in estimating these costs.
In general, the more efficient the use of water, the lower the abatement costs.

Investments in water pollution abatement are distributed over the decade
similarly to those in a 1972 EPA study,° and annual investment is extrapolated
from 1979 through 1982 using assumptions similar to those in The Economics
of Clean Water. Where reasonable data were available, these cost estimates
are adjusted to reflect the additional costs required by°the 1983 "best avail-
able technology" standards in addition to the 1977 "best practicable tech:
nology" standards. However, such adjustments could not be made for most
industries.

To compute annualized capital costs, a 20-year economic life and an 8 per-
cent discount rate were used. Annual operating and maintenance costs are
estimated to be 12.5 percent of investment in place.

For the incremental cost estimates, the baseline estimate is taken from a
1972 study of the pollution control equipment industry after adjusting for
inflation.°

Utilitiesx--The cost of abating thermal water pollution from utilities is based
on estimates supplied by EPA subsequent to the preparation of The Economics
of Clean Water. These estimates assume some exemption of facilities from
meeting the standards where thermal pollution is not a significant problem."

Investment is distributed over the decade assuming that it will be a rela-
tively smooth curve with peaks in 1975 and 1982.

In computing annualized capital costs, a 20-year economic life and 8 per-
cent discount rate were used. Operating and maintenance costs are assumed
to be 22 percent of the value of capital in place.' Incremental costs are as-
sumed equal to total costs.
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Public Facilities---The limited amount of irfformation on the costs of abating
water pollution from Federal facilities was provided by EPA."

For municipal sewers and sewage treatment plants, the cost estimates are
based on estimates of Federal disbursements required to satisfy the stand-
ards established by the 1972 Amendments to the Federal Water Pollution
Control Act." This stream of Federal expenditures is then adjusted to in-
clude the state and local share of federally funded facilities, municipal sewers
that are not partially funded by the Federal Government, and sewers in-
stalled by private developers."

An economic life of 25 years and a discount rate of 6 percent were used
to calculate annualized capital costs. The estimate of operation and mainte-
nance costs required an assumption about the relative proportion of investment
allocated to different types of treatment plants, since each has its own ratio of
operating and maintenance costs to investment costs."

In calculating incremental costs, the trend in investments from 1938 to 1965
was extrapolated on the basis of increased population served by municipal
plants and increased sewage flow per capita." This definition of the baseline is
similar to, but less than, that obtained by a simple extrapolation of per capita
or total expenditure trends prior to 1965. The baseline estimates also assumed
that a lower proportion of secondary and tertiary treatment; plants would be
bu 1t, thus lowering the ratio of operating and maintenance costs to capital-
in-place.

Noise

The estimated noise control costs include modifications to commercial air-
craft, trucks, and trains. All estimates are based directly on EPA and De-
partment of Transportation studies." Incremental costs are assumed equal to
total costs.

Radiation

The estimated costs of radiation control from nuclear power plants include
only the additional costs for equipment required to treat air and water effluents
in order to reduce radiation emissions below the original AEC standards.
The cost estimates were provided by the Atomic Energy Commission and are
assumed to represent both incremental and total costs."

Solid Wastes

The solid waste cost estimates were based on EPA estimates of per capita
waste generation and unit cost estimates for collection and disposal," and
CEQ estimates of the relative importance of different disposal methods and
the proportion of total wastes which are actually collected and disposed of
by either private or public enterprises. These total cost estimates are then
allocated between the public and private sector, assuming that two-thirds of
residential and commercial wastes and 90 percent of industrial wastes are
collected by private firms, and 10 percent of the former and all of the latter
are disposed of privately."

In calculating incremental costs, it was assumed that a smaller proportion
of wastes would be collected, and disposal costs would be lower (assuming
greater use of open dumps) under the baseline case.

Land Reclamation

The land reclamation cost estimates are limited to the reclamation of new
strip,mined coal, and -are based on CEQ cost analyses.ft Unit reclamation
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cost figures of $0,10 per ton of coal mined in the West and $1.00 per ton of
coal mined in the East are applied to recent Department of the Interior pro-
jections of U.S. coal production' Incremental costs are assumed equal to
total costs.

References

1. Environmental Protection Agency, The Cost of Clean Air, Report Sub-
mitted to Congress by the Administrator of the Environmental Protection
Agency in Compliance with Public Law 91-604, (April 1974), Ch. III.

2. Chase Econometric Associates, Inc., "The Effect of Tax and Regulatory
Alternatives on Car Sales and Gasoline Consumption" unpublished re-
port prepared for the Council On Environmental Quality, May 1974.

3. EPA, The Cost of Clean Air, supra note 1, at III-11 to 111-14..
4. Id., p. V-15.
5. Arthur D. Little, Inc., 1972, "Economic Impact Study of the Pollution

Abatement Equipment Industry," prepared for ,the Environmental Pro-
tection Agency under Contract no. 68 -01 -0553.

6. EPA, The Cost of Clean Air, supra note 1, pp. IV-:136 to IV-144.
7. EPA, The Economics of Clean Water (1973) p. 43.
8. Arthur D. Little, supra note 5, atv110.
9 Id., p. 108.
10. Estimates received from the Environmental Protection Agency, Office of

Economic Analysis, on the basis of final effluent guidelines issued by the
. Administrator on October 2, 1974.

11. Based on information. received from Environmental Protection Agency,
Office of Economic Analysis.

12. Id.
13. Id.
14. State and local expenditures equal one-third of Federal expenditures.

'Private expenditures on sewers are expected to contintieffie trend estab-
lished during the past 5 years.

15. EPA, Cost to the Consumer for Collection and Treatment of Wastewater
(1970).

16. Arthur D. Little, supra note 5, p. 97.
17. tPA, Report of Aircraft-Airport Noise (1973).
18. Letter to Stephen Phillips from George P. Eysymontt. Office of Planning

and Analysis, Atomic Energy Commission, July 5, 1974.
19. EPA, Office of Solid Waste Management Programs, Second Report to

Congress: Resource Recovery and Source Reduction, SW-122 (1974),
P. 7.

20. National Solid Waste Management Association Technical Bulletin, Vol.
3, no. 10 (November 1972).

21. EPA, Coal Surface Mining and Reclamation (1973).
22. Walter G. Dupree, Jr. and James A. West, United States Energy Through

the Year 2000 (Washington: U.S. Department of the Interior, 1972),
p. 10.

225

2 5 6`

UC)



APPENDIX 2
1

Capital Expenditures by Business for

Air and Water Pollution Abatement,
1973. and Planned 1974*

In 1973, minfarm business spent $4.9 billion for air and water pollution
abatement plant and equipment ; it plans to spend $6.5 billion in 1974, accord-
ing to a BEA survey conducted in November and December 1973.1. Most
spending and planned spending is for the improvement of air quality: 64
percent'in 1973 and 66 percent planned for 1974. Five industries accounted
for $3.3 billion, or 66 percent, of the 1973 total: electric utilities ($1.4 billion),
petroleum ($0.6 billion), nonferrous metals ($0.5 billion), chemical ($0.4
billion), and paper ($0.4 billion). Four industries spent 10 percent or more of
their capital budgets for air and water pollution abatement: nonferrous metals
(31 percent), paper (19 percent), blast furnace, steel works (16 percent),
and petroleum (10 percent) . Four industries plan to increase their capital
spending 50 percent or more in 1974r stone, clay, and glass (96 percent),
petroleum (67 percent), blast furnace, steel works (66 percent), and food
including beverage (51 percent). Aircraft equipment manufacturing and air
transportation are the only industries tbat plan decreases.

Twenty-one percent of businesses responding had capital expenditures for
air or water pollution abatement. Businesses with such expenditures had total
new plant and equipment expenditures of $56 billion, which is 56 percent of
the total estimated investment in 1971.

Another conclusion suggested by the survey is that pollution regulations
have not reduced plant and equipment expenditures.

Questions on capital spending for air and water pollution abatement were
added to BEA's annual Plant and Equipment Expenditures Survey form.
Future surveys may he expanded to include other forms of pollution. The
types of questions asked and the definitions of what constitutes pollution
abatement expenditures ( PAE) were more precise than those used in similar
surveys conducted by trade associations and other private organiiations. Sur-
vey responses were received after the announcements of the Arab oil embargo;
the extent to which capital PAE budgets had been changed because of the

'Excerpts from an article by John E. Cremeans, Survey of Current Business,
July 1974, pp. 58-64. The author notes: "The estimates were prepared by
John T. Woodward. Significant contributions to this study were made by
Frank W. Segel, William B. Sullivan, and Gary L. Rutledge."
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Pollution Abatement Expenditures and the National Economic
Accounts

Widespread concern for the environment has led to significant
levels of private and public spending for liollution abatement. BEA
has begun a comprehensive pn,gram to e3timate thew expenditures
within the framework of the national economic accounts. The esti-
mates, which ssill cover expenditures by consumers,. business, and
government, will be prepared from existing and new data sources.

The national accounts provide a consistent conceptual and statis-
tical framework for estimating pollution .abater7it expenditures
( PAE corn arabilityAlso use of this framework ensures coability between
PAR and other components of the accounts. Such comparability is
essential to the analysis of the effects of PAR on the economy, which
is conducted primarily with the aid of the accounts.

The relationship between PAR and the accounts has been ex-
tensively discussed, as have ways to compile new economic measures
that will permit better analyses of pollution abatement programs and
their economic,effects. (See, for example, Surrey of Current Busi-
ness, Anniversary Issue, July 1971, pp. 221-25.)

The treatment of PAE in the GNP is identical to that of corre-
sponding expenditures for other purposes: consumer expenditures
for pollution abatement materials or cervices are included in personal
consumption expenditure and goverhment PAE are included in
government purchases of goods and services. However, neither can
he separately identified. Although the treatment of business PAE is
also the same as that of other business expenditures, it is worthy of
special note. The current operating expenses of the abatement ac-
tivities of business are not included in GNP because they are not
final products, but they increase the costs of these products and may
lead to price increases. GNP in constant dollars will fall as PAR
in-Pleases unless new resources are employed or productivity increases.

Business expenditures for capital goods for abatement are counted
as gross private domestic investment in the year in which they occur.
However, the effect on GNP in the years that an abatement good
is in service differs from that of an ordinary capital good. In its
years of service, an ordinary capital good produces a stream of serv-
ices whose dollar value enters into the calculation of GNP. The
stream of services produced by an abatement good does not, because
it has no market value.

Both current and capital PAE will be estimated by BEA. This will
make it possible to identify PAR now Included ih GNP and to take
into account PAE not now included. will make it possible also
to deduct from GNP, PAE now included -an alternative that is
preferred by some.

The following article reports the results of a survey of capital
expenditures for air and water pollution abatement by nonfarm
business, which was conducted by BEA as part of its environmental
program. It is the first such survey conducted by 4the Federal
Government.

228

2 5 r,



0 n

embargo is not known. A surrey in January 1974 indicated that overall capital
budgets were not affected significantly by energy shortages. (See Survey of
Current Business, April 1974, pp. 46-47.)

Problems in the Definition and Collection of PAE Data

The desirability of PAE clta is clear, but important concepttlal problems
must be resolved if useful and consistent results are to be obtained. Although
"pollution" and "pollution abatement" are familiar words, there are no precise
and generally accepted definitions, of f,AE. Business does not know exactly
what portion of its expenditures should be included in PAE, and indeed,
environmental authorities, do not always agree on definitions. Five definitional
problems are outlined here; several orthem are taken up again ,in the dis-
cussion of the questionnaire.'

The first problem is referred to as the baseline problem. It has often been
suggested that PAE should be measured from a baseline that is defined by
zero expenditures for environmental protection. Some forms of pollution abate-
ment have been practiced for many decadeslong before the current surge
in interest andlegislation. If a "zero pollution abatemept" accounting base is
desired, many longstanding production methods would have to be excluded
from the base (and included in PAE) even though some of them have produc-
tion advantages.

BEA's approach to this problem has been to consider the base as being the
minimum cost method that would be chosen if the designer' were indifferent
to pollution emissions. In some cases, the design adopted may result in more
pollution than its alternatives; in other cases, the minimum cat Method may
result in less pollution. The crucial point is that the basis for choosing a
method includes only considerations of cost and does not require analysis of
pollutants. In practice, many recently developed .processes are both cleaner
and less costly:, For example, a major segment of the paper industry has
shifted from the sulfite to. he sulfate. process because it is more efficient. The
fact that the sulfate process is also less polluting is a benefit, but its cost should
not be charged to pollution abatement.

The second problem is that of joint costs, which arise becatqF many abate-
ment techniques also increase production or have valuable byproducts. They
also occur when a new process is designed to achieve certain emission stand-
ards. It is difficult to estimate how much of the total cost should be charged
to abatement and how much to normal expenditures. This problem is expected
to become more significant as new plants are built and new equipment is
designed that incorporate abatement techniques and devices. Again, the rule
should be that PAE is estimated as the total cost of the unit less the estimated
cost of a similar unit designed and built without consideration fcr p-Hution
control. Thus, expenditures for units and processes, such as the rsulfate paper
process, that are on balance more productive than their polluting counter-
parts, would not be classified as PAE.

The third problem concerns the treatment of capitl goods bought to
produce goods and services sold to others to reduce pollution in their opera-
tions. Such capital goods are not counted as PAE in,this survey. For example,
when an oil company installs special equipment to remove sulfur from oil, this
equipment is not included in PAE even though it reduces pollution in the
operations of the users of the low-sulfur oil.

The fourth problem arises from the fact that some expenditures made as a
result of pollution abatement decisions are not recognized as such by those
who make them. For example, if strip mining were to be banned for environ-
mental reasons, the incremental costs of opening and operating deep mines or
of providing substitute fuels would generally not he recognized as PAE by
those controlling the actual expenditures. The survey described in this article
does not, of course, capture this kind of unconscious expenditure. ,
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The fifth problem involves the need to separate PAE from expenditures for
other related purposes. For example, dust collectors or filtering systems in-
tended to improve air quality within a plant are properly charged to em-
ployee health and safety even though the devices used and the results obtained
are similar to the for pollution abatement. The BEA approach is to limit
PAE to expenditures for devices used to reduce or eliminate emissions from
the property or activities of the business co -as to affect those who are not
employee's qr customers.

The Questionnaire

LEA's annual Plant and Equipment Expenditures Survey was expanded to
include questions on capital equipment expenditures for air and water pol-
lution abatement. The questionnaire . . . was mailed to BEA's regular panel
in November 1973 and most were returned by respondents in December and
January.

While a number of surveys on PAE have been made by government agencies,
private research organizations, and trade associations,3 this was BEA's first
such survey and the first all-industry survey by a Federal Government agency. V

In preparation, BEA representatives interviewed most of the organizations
that had conducted these surveys. In addition, discussions were held with
representatives of companies in key industries to determine what hinds of data
could be supplied.

A major point made clear by this investigation is that there are two classes
of PAE. Expenditures for "end-of-line" treatment of -pollution are measured
more easily because they are made solely for that purpose. Expenditures for
prevention or redaction through "changes-in-production-process" are more
difficult because they have a joint purpose and involve joint costs.

End -o/ -tine (EOL) treatment involves the separation, treatment, or reuse of
pollutants after they are generated but before they are emitted from the firm's
property. EOL pollution abatement generally uses standardized techniques,
such as trickling filters, dust collectors, filters, precipitators, or other sepa-
rately identifiable units.

Changes -in- production - process (CIPP) involves the modification of existing
processes or the substitution of new production processes to reduce or eliminate
the pollutants generated or emitted. CIPP pollution abatement may involve
the substitution of raw materials, the use of improved catalysts, the reuse of
waste, or the alteration of equipment.

This division into EOI, and CIPP is important for two reasons. First, CIPP
expendituresbeing difficult to measure -are sometimes neglected when total
PAE is estimated. Second, CIPP will increase as new plants and processes
are designed to meet environmental standards.

Since PAE differ from other capital expenditures in several ways, these
differences affected the questionnain;, design. Perhaps the most important
difference is that these expenditures are not made in the hope of profit, but
rather in response to present or anticipated government requirements or to
ethical or public relations considerations. Although some pollution abate-
ment techniques do recover valuable materials, these by products rarely cover
more than a fraction of the operating cost of the equipment. Such capital
expenditures are nonproductive in the sense of the company's profit or loss
even though they are productive in the sense of the public's desire fr.),r pollu-
tion reduction. As a result, problems of definition and availability must be
solved if the data collected are to be useful.

Definition

Business is uncertain about which expenditures should he included in PAE.
Some of these uncertainties reflect the conceptual problems discussed pre-
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viously; some of theta are the result of specific operational problems. The
questionnaire attempts to solve problems of definition in two ways. rirst, the
lead question of the series (question 3) restricts the respondent's considera-
tion to- "expenditures for new plant and equipment to control air or water
pollutam emission from his "property or activities." This was intended to
climirrItte. expenditures for manufacturing pollution abatement equipment or
mater s for sale to others and, in addition, to eliminate expenditures for
plant and equipment intended to improve the health, comfort or safety of
employees or customers on the firm's property. Question 3 also asks respond-
ents to indicate if they had no pollution abatement plant and equipment ex-
penditures- -a response to this question that is equally important to accurate

' estimating.
Second, item 7 of the instructions explicitly defines PAE for plant and

equipment. This definition reiterates the concept of pollutants emitted from
the company's, property or generated by its activities, and it provides a list

of air and water pollutants that was derived from the regulations and publica-
tions of the Environmental Protection Agency.

Availability

Since separate records of PAE are not ormally required for operating
businesses, accountants and managers do not usually keep separate records
of such expenditures. Although certain types of capital PAE are elt,gible
for special tax treatment, many companies choose not to use the more rapid j
depreciation rate allowed and hence keep no special records.

This problem was disco ped with many company representatives, and the
consensus was that capital PAE could, be obtained by examining individual
records or, if this were too time consurfiing, most companielt could construct
reasonably accurate es*nates. Therefore, instruction 10 states that if records
are not available, respondents should provide carefully prepared estimates.

BEA approaches the problems of availability by? asking three questions
about PAE. Question 4 asks far expenditures for new plant and equipment
when the only purpose is air or water pollution abatement. Question 5 asks
for expenditures. Tr normal production or business equipment that has special
features to prevent or reduce pollutant discharges. Question 6 then asks 2
for the respondent's best estimate of the cost of that part of those expenditures
(reported in 5) attributable to special features for air or water pollution

abatement.
0

The ditinction between expenditures reported in 5 and 6 and those re-
ported in 4 was based on the estimating procedure that the typical respondent
was expected to follow rather than on the technical dOerence between CIPP
and EOL plant and equipment. The typical respondent was expected to be
able to report, most EOL expenditures directly from his records. Because CIPP
expenditures_are not easily estimated, the respondent was asked first te,Acord
the total spent for equipment with a joint pollution abatement and produc-
tion purpose and then to estimate how much of this expenditure was attribu-
table to pollution abatement features.

Critique of the Questionnaire

As mentioned earlier, the questions on PAE were added to BEA's annual
Plant and Equipment Expenditures Survey. Respondents were asked to corn-

:Plete the section -on PAE as a part of a regular survey, in addition to the
;usual luestions on new plant'and equipment spending. The response to this
tsurvey was not markedly different from previous Plant and Equipment Ex-
penditures Surveys although some, respondents may have taken more time to
return the forms than in the past:

Thtkresponse rate for questions on expenditures for CIPP (5 and 6) was
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only slightly less than that for question 4 on expenditures solely for "air or
water pollution abatement. This slightly lower rate may be due to the less
frequent use of CIPP, methods of abatement than EOL, but it is also clear
that some companies found these questions confusing. The 2iata supplied
were checked by telephone whenever misunderstanding was -indicated, and
the respondent's intent could not be ascertained from other data. Questions
5 and 6 will be modified and improved when the survey-is repeated.

ajor Spending Patterns
Business spending for pollution abatement new plant and equipment in

1973 and planned expenditure for 1974 as indicated by BEA's survey are
shown in table 1. The estimating methods used in this and other tables shown
are based on the procedures of BEA's regular annual Plant and Equipment
Expenditures Survey. (See Survey of Current Business, January /970, pp.
25-40.)

These estimates are for 1973 and 1974 capital expenditures only and reflect
neither equipment installed in previous years nor the current costs of labor,
materials, or services for abatement. Comparisons of pollution -abatement
experbditures by industries should not be based on one year's capital PAE
alone. For comprehensive comparison, operating PAE should be measured.
Neo, the volume and kind of pollutants vary among industries. Finally,
for some pollutants, standard techniques and equipment are available,
whereas in other Cases only experimental equipment exists. For example,
smoke abatement programs were initiated by a number of local jurisdic-
tions in the 1940'5, and equipment (or the removal 4 particulate emis-
sions is readily available. In contrast, the removal of sulfur oxides from flue
gas has proved to be particularly troublesome; thus, equipment for this puole
is still in intensive research and development. For these reasons the patterns Of
PAE by industry summarized below are not intended as a comprehensive
evaluation of industry abatement activity.,

Business spent a total of $4,938 million for capital PAE in 1973. As expected,'
manufacturing accounted for the largest share, $3,153 million, or 63.9 percent
of the total.

Capital PAE in manufacturing was almost equally divided between durable
and nondurable goods ; durables spent $1,579 million, or $5 million more than
ndndurables. -

Primary metals dominated durable goods manufacturing, spending slightly
more than 50 percent, or $814 million. Transporta"tion.equipment spent $170,
million, with the motor vehicles spending $143 million of that amount. Stone,
clay, and glass spent $144 million. In nondurable goods, food including
beverage ($152 million ), paper ($355 million), chemical ($416 million), and
petroleum ($555 million) accounted for nearly 94 percent of the total.

Approximately $1,785 million was spent for capital PAE by all of non-
manufacturing; this was 36 percent of the all-industry total. Electric utilities
dominated nonmanufaLkuring, spending $1,409 million, or 28.5 percent of
the total. "Commercial, communication, and other" spent -$201 million ;
wholesale and retail trade accounted for a large percentage of'this amount.

Most spending was for air pollution abatement, accounting for 64.3 percent
of the total, in durable goods manufacturing, each industry except electrical
machinery spent more on air than on water pollution abatement. Food includ-
ing beverage, textiles, paper, and chemical spent more on water than on air
pollution abatement in nondurable goods. In nonmanufacturing, mining, rail-
road, and gas utilities spent more for water than for air. G

fit If business plans materialize, capital PAE will increase substantially in 1974
(table 1)! Total planned capital PAE is expected to increase 32.5 percent,
with air PAE increasing 36.9 percent and water PAE 24.6 percent. Durable
goods manufacturing plans to increase air capital PAE 26.2 percent, water
capital PAE 45.2 percent, and total capital PAE 30.7 percent. The correspond-
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tein. figures for nondurable goods a 66.8 percent,, 33.7 percent, and 51.4
percent. For nonmanufacturing they re 25.9 percent, 3.0 percent, and 17.5
percent.

These expenditure estimates are based on plans in November and Decem-
ber of 1973, when the survey was taken. Plans for all new plant and equipment
expenditures in 1974 have been re-estimated based on later survey data
(Survey of-Current Business, June 1974).

Four industries planned to increase their capital PAE more than 50 percent:
stone, clay, and glass (95.8 percent), petroleum (66.8 percent), blast furnace,
steel works (65.7° percent), and food including beverage (51.3 percent).
Aircraft eciltipmenf manufacturing and air transportation are the only indus-
tries that plan to decrease capital PAE---35.0 and 40.0 percent, respectively.

Figure 1 shows industries that spent more than $50 million for total capital
PAE in 1973, ranked by magnitude of spending. The lefthand bar graph
shows total capital PAE by industry; the righthand bar graph shows the
percentage that each industry's total capital PAE is of its total capital expendi-
tures for all purposes. Thus, chart 4 contrasts the ranking of industries by their
contribution to abatement in absolute terms with the efforts of those industries
as indicated by the percentage of their total new plant and equipment expendi-
tures that are devoted to abatement.

Electric utilities spent $1,409 million for air and water pollution abate-
menemore than any other industry. Five industries spent $3,258 million, or

Figure 1
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b6 percent of the total:.-electric utilitiqs ($1,409 million), petroleum ($555
million), nonferrous metals ($523 million), chemical ($416 million), and
paper ($355 million).

The ranking changes significantly when capital PAE is considered as a
percentage of each industry's total capital expenditures. Nonferrous metals
spent 31.1 percent of its total 1973 new plant arid equipment budget for air
and water pollution abatement the largest percentage of any industry. Four'
industries spent more than 10 percent: nonferrous metals (31.1 percent),
paper (18.8 percent ), blast furnace, steel works (16.3 percent), and petroleum
( 101 percent).

Figure 2 provides the same comparison in planned capital PAE spending
for 1974. The five industries that spent most in 1973 remain the top five for
1974: electric utilities ($1,654 million), petroleum ($926 million), chemical
($608 million), nonferrous metals ($553 million), and paper ($500 million),
Industries planning to spend more than 11) percent of their total capital
budgets for pollution abatement are: nonferrous metals (25.6 perceitt), blast
furnace, steel works (22.3 percent), paper (20.1 percent), stone. clay, and
glass (16.8 percent), petroleum (13.4 percent ), and chemical (11.6 percent).

As stated above, one year's capital PAE, do not provide a good basis for
comparison among industries. It is interesting nonetheless to estimate a crude
rate of participation as the percentage that total capital expenditures of com-

Rgum 2

Anticipated- Pollution Abatement Expenditures for New Plant
and Equipment, by Selected Industries, 1974
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panics with PAE is of total capital expenditures for the industry. In other
word; this rate of participation is a measure of the portion of the industry
with capital PAE as weighted by total new plant and equipment expenditures.

In this basin, the rate of participation for all industries was 56.0 percent.
Manufacturing had a rate of participation of 17.4 percent, with durables at
74.8 percent and nondurables at 80.0 percent. An expected, nonmanufacturing
had a lower rate, 42.9 percent. Industries with rates of participation higher
than 90.0 percent were: electric utilities (99.5 percent), petroleum (99.5
percent), blast furnace, steel works (96.0 percent), nonferrous metals (94.3
percent), and stone, clay, and glans (92.4 percent),

Table 2 shows the CIPP portibn of each industry's estimated capital PAE
in 1973, and planned capital PAE for 1974. The distinction between EOL and
CIPP is not precise. Nevertheless, these figures do provide a rough measure of

Table 2

Capital Expenditures for the Abatement of Air and Water
Pollution Through Changes-In-Production-Process,' Esti-
mated 1973 and Planned 1974

Eftimated in 1973
(illions of dollars)

Planned In 1974
(millions of dollars)

Total Air Water Total Air Water

All ALM,' 1,169 724 444 1,465 1,003 462
Manufacturing 712 446 266 1,042 721 321

Durable goods' 321 220 101 499 397 102
Primary metals' 112 82 29 250 239 11

Blast furnace, steel works 75 _56 19 114 109 4
Nonferrous 29 19 9 118 111 6

Electrical machinery 35 14 21 46 16 30
Machinery, except electrical 36 24 12 42 27 15
Transportation equipment 37 20 17 29 17 12

Motor vehicles 35 19 16 28 17 12
Aircraft 0 0 0 0 0 0

Stone, clay, and glass 50 42 8 58 48 10
Other durables' 52 37 15 73 50 23

Nondurable goods' 391 226 165 543 324 220
Food Including beverage ,49 25 24 67 35 32
Textile 11 3 8 7 3 4
Paper 14 7 7 31 16 15
Chemical 149 88 61 188 109 79
Petroleum 151 94 57 239 153 86
Rubber 12 6 6 8 6 2
Other nondurables' 5 4 1 5 2 2

Nonmanufacturing 457 278 179 423 283 140
Mining 20 15 5 28 22 6
Railroad 5 3 2 3 2 2
Air transportation 2 2 0 1 0 0
Other transportation 4 3 1 5 3 2
Public utilities 386 226 160 307 200 107

Electric 372 223 149 295 197 98
Ga's and other 14 3 11 11 2 9

Communication, commercial, and
other' 41 31 10 80 57 23

1 The complement of changes-in production process expenditures (endof-line
expenditures) can be derived by using this table and table 1.

2 Includes industries not shown separately.
3 includes trade, service, construction, finance, and insurance.

Note.Details may not add to totals because of rounding.
Source: U.S. Department of Commerce, Bureau ol Economic Analysis
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the portion of abatement investment that involves process change. For busi-
ness as a whole, CIPP expenditures were 23.7 percent of total PAE in 1973
and 22.4 percent in 1974. For manufacturing, the corresponding figures are
22.6 percent and 23.4 percent. A comparison of 1973 and planned 1974 ex-
penditures for CIPP may not be a good indicator of the trend because the
former are based on actual installations and firm plans, whereas the latter
may represent amounts budgeted, but not yet allocated to specific equipment
or engineering designs.

Question 7 asks for that part of capital PAE that is to meet current or
expected local, State, or Federal pollution abatement regulations. Few com-
panies keep separate records of projects initiated to meet these regulations and
9f those initiated for other purposes: therefore, most answers to question 7
were estimates. Approximately 91.2 percent of the all-industry total capital
PAE in 1973 was spent to meet local, State, or Federal pollution abatemeht
regulations. For manufacturing? 92.0 percent was spent for this purpose, with
durable and nondurable go9ds spending 92.5 percent and 91.6 percent. Little
variation was founti among industries. Machinery except electrical was the
only industry with less than 80 percent of its expenditures to meet government
regulations.

Question 8 asks, "If restrictions on pfillution discharges have caused your
company to reduce expenditures for new plant and equipment in 1973or
planned expenditures in 1974from what they would otherwise have been,
please estimate the amount of such reduction." Approximately 90 percent of
the respondents indicated no reduction or did not answer the question. An
additional 8 percent indicated "NA" (not available or not applicablat). While
it is possible that in some industries pollution abatement restrictions have
caused a reduction in investment, the low positive response to this question
indicates that business as a whole does not think of pollution abatement regu
lations as reducing investment in new plant and equipment.

References

1. Excludes agricultural business, real estate operators, medical, legal, edu-
cational, and cultural services and nonprofit organizations.

2. A prelimina discussion paper, "A Conceptual Basis for the Collection
of Pollutio Abatement Expenditures and Costs," is available on request
from the Jureau of Economic Analysis, U.S. Department of Commerce.

3. The Federal Power Commission, McGraw-Hill, Conference Board, Manu-
facturing Chemists Association, and American Petroleum Institute have
conducted such Surveys.

4. The estimated planned expenditures reported in table 1 have been ad-
justed for systematic biases by using expectational data developed in
BEA's regular annual Plant and Equipment Expenditures Survey.
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CHAPTER 3

Environmental Conditions
and Trends

One of the Council's principal tasks is to provide irformation about
the condition of the environment and important trends in environ-
mental quality. Such information is essential if the Nation is to make
informed decisions about protecting the environment and managing
natural resources. This information must be available and compre-
hensible not only to environmental scientists but also to the general
public, elected officials(and other decisionmakers.

This year's chapter presents information about population growth,
air and water quality, projecting pollutant generation, minerals and
materials resources, pesticides, wildlife and habitat, and the develop-
ment of techniques for interpreting environmental information. In
addition, a sec tion containing basic environmental statistical data is
provided for the first time.

Population

World Population Trends

Growth in world population is one of the fundamental factors
shaping the quality of life on earth. Increasing populations place
increasing (demands upon the earth for sustenance, intensify exploita-
tion of resources, and strain the ability of the environment to absorb
and support man's needs. Just as important, increasing population
makes it extremely hard for poor nations to improve the life of their
peoples. On the other hand nations which achieve modest population
growth can enhance living conditions in their countries and prevent
degradation of the environment.
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The United rations designated 1974 as World Population Year
to focus international attention on the seriousness of the world popu-
lation problem. The UN Population Conference, held in August
1974 in Bucharest, is discussed in Chapter 5. In this section, we wish
to set forth the basic determinants and consequences of world popu-
lation growth.

Accelerating GrowthThe rate of population growth is detet-
mined by the birth rate and the death rate. For centuries the world's'
population grew very slowly, because high birth rates were offset by
high death fates. In, comparatively recent times, death rates, es-
pecially infant mortality rates, have been drastically reduced through-
out the world. In contrast, birth rates have not changed to any large
degree except in economically developed nations.' The result has
been an accelerated growth of the world's population.

In 1830, the world's population was 1 billion. In 1930, just 100
years later, the population reached 2 billion. In 1960, 30 years later,
the 3 billion level was attained. The world's population will be 4
billion in 1975only 15 years after the third billion was reached. Even
assuming some moderation in future growth rates, the world's
population may reach 6.5 billion by the year 2000, with the last billion
having been added in only 9 years. After the year 2000, each increase
of 1 billion will come in even shorter periods of time. Figure 1 shows

Figure 1

Estimated Growth' and Regional Distribution

of the World's Population, 1850-20001
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this exploding growth of the world's population. Unless slowed and
ultimately stabilized, such growth seems likely to preclude the pos-
sibility of improving or even maintaining the present quality of life.

Built-In MomentumThe "population explosion" contains a built-
in momentum, for as long as growth rates are above the replacement
level (2.1 children per couple), a population will continue to grow.
Even after the replacement level is reached, a population will continue
to increase significantly for another 50 to 100years.

This momenta in is built in because high /birth rates in recent years
have resulted in a disproportionate number of young people who are
potential parents. Hence even if these potential parents have only
enough children to replace themselves, their offspring will further
increase the size of the total population. Figure 2 illustrates the effects
of this built-in momentum. Assuming policies to reduce fertility are
not extraordinarily successful and hence do not bring fertility down
to the replacement level until 2025, world population will not stabilize
until the end of the next century, by which time there will probably
be at least 10 to 12 billion people.2 This growth rate is illustrated by
the upper curve. If population policies are more successful, so that
the replacement level is reached by the year 2005, zero population
growth will still not occur until the year 2095, when the population
will be 8.4 billion. This growth rate is shown by the middle curve.

Figure 2

Momentum of Population Growth
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If population policies are very successful, so that the replacement
level is achieved by 1985, population will stabilize at about 6.4 billion
people in the year 2075, as shown by the lower curve.

Thus far only a few nations have achieved zero population
growth East Germany, West Germany, and LuxeNbourg, whose
combined populations total about 78 million people.' Other nations
are approaching the replacement level but are still experiencing slow
population growth; Sweden, I'dited Kingdom, Finland, Austria, Bel-
gium, and Hungary are experiencing annual population growth rates
of 0.3 percent. But most nations in the world (and those with the
largest populations ) are currently growing at a rate far above the
replacement level.

Regional ComparisonsLong-range regional projections of popu.
lation growth are shown in Figure 3. On this logarithmic Projection,

Figure
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a steeper slope indicates a faster growth rate. The figure shows that
some regions which have had relatively small populations will soon
surpass other regions with larger populations. For, example, during
the 1980's Africa and Latin America will attain larger populations
than Europe.

Contrasts Between Developed and Developing Countries

Thu's far discussion has presented the global view. But there are
great differences between the developed and developing countries.
An understanding of these differences helps to illuminate the basic
factors in population growth.

Birth and Death RatesFigure 4 shows why the population explo-
sion has occurred. The chart on the left shows birth and death
rates representative of developed countries in Western Europe. At
the start of the 19th century, birth rates were about 37 per 1,000 pop-
ulation and death rates were about 32 per 1,000. The overall popula-
tion growth rate was thus about 0.5 percent annually.

During the next 170 years, however, as a result of improved medical
practice, public sanitation, personal hygiene, and nutrition on the
one hand and social and economic changes stemming from the in-
dustrial revolution on the other, death rates declined to less than
10 per 1,000. This decline in the death rate resulted in 10 to 20
percent more surviving children, a high percentage of whom also

Non 4

Annual Birth and Death Rates in Developed
and Developing Countries, 1800.1968
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had children.' Hence the decline in the death rate had an accelerating
effect on population growth.

After a time lag of 30 to 70 years, the decline in the death rate
was paralleled by a similar decline in birth rates. Reasons for the
decline in birth rates are complex. As a result of the industrial

,revolution, families moved from rural areas to cities, fewer children
were needed for farm labor, increasing numbers of women took jobs,
more young people deferred marriage in order to pursue education,
and more parents decided to have fewer children. At the same time,
increasing per capita income, an expansion of literacy, and the de-
velopment of more effective methods of contraception played a role.
The result over tinie was a decline in the birth rate to a level of 15

to 18 per 1,000 population.
The present population growth rate in the developed countries

(births minus deaths) is similar to that experienced in 1800, before
death rates began to decline. In short, a new equilibriumwith lower
birth rates approximating lower death rateshas been achieved.
(Population growth in the United States, which is similar though
influenced greatly by immigration, will be considered in more detail

later.)
The right hand part of Fighre 4 shows the contrasting situation

for the developing countries, which now account for 70 percent of
the world's population. In the developing countries, birth rates in
the 19th century were about 40 per 1,000 population and death rates
were about 35 per 1,000 population; hence the rate of population
growth was also about 0.5 percent. But beginning in Latin America
in the 1920's and continuing throughout the world from the 1940's
to the present, the application of fully developed modern medical
practice (particularly a massive United Nations effort to wipe out
malaria) , together with the introduction of public sanitation, reduced
death rates to half their former level from 35 per 1,000 popula-
tiOn to a level of 18 per 1,000 population. At the same time birth

tes remained essentially unchanged. Consequently, population
growth rates in developing countries rose rapidly to a level of 2.5
to 3.5 percent annually and, in a few areas, to even higher levels. A
population groWing at ,a 3 percent annual rate 'doubles in 23 years.
That such growth has occurred without massive famine is a tribute to
improvements.achieved in agriculture.

To achieve the demographic transition that took place in the in-
dustrialized nations requires the developing countries to face a major

taskto lower birth rates so as to match the lowered death rates. The
experience of the developed nations suggests that the process of
economic development is important in achieving this transition.

Social and Economic DifferencesDeveloped and developing
countries differ markedly in the distribution of population at various

age levels, the degree of education, and the per capita income. Fig-
ure 5 shows the proportion of population by age group in two coun-
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Figure 5

Age Distribution of the Population of the PhilippineS
and Sweden, 1965
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tries- the Philippines, representative of the deVeloping countries, and
Sweden, representative of the developed countries. The age profile
in developing countries is generally shaped like a pyramid ; in de-
veloped countries, the shape is more rectangular. In the developing
countries a little over 40 percent of the population is below 15 years
of age.' Some adults are elderly or othen%ise unemployed; hence on
the average there is less than one economically productive adult for
each dependent child. In developed countries, by contrast, only about
27 percent of the population is under age 15. Hence: developed coun-
tries have about double the ratio of economically productive adults
per child.

An efficient labor force requires good education. Therefore educa-
tiontis one of the principal requirements for economic growth and
modernization. But when the school-age population is large and grow-
ing rapidly, as it is in Most developing countries, the provision of
facilities and quhlified teachers and staff is extreme] difficult, par-
ticularly because productive adults are also needed foZ other invest-
ment efforts required to support economic growth.° Jn some devel-
oping countries, only about half of the primary age children enter
school And of these more than half drop out before reaching fourth
grade. Yet the population growth is tp rapid that some of these coun-
tries have increasexl their expenditures for education between 13 and
18 percent a year, while government revenues have increased only

4 to 5 percent a year.' In developed countries, in contrast, essentially
all children aged 5 to 14 attenkschool, and a substantial number
finish secondary school and go onVocomplete college or its equivalent.

The contrast in ectinofnic status between the developed and devel,
oping nations is equally stark, as is shown in Figure 6:The GNP, of
the developed nations was 5 times larger than that of the less devel-
oped nations in 1970. On a per capita basis, the difference was about
13-fold and far greater than that For countries on the extreme ends
of the scale. In light of the rapid population growth in the developing
countries, this gap in per capita income may widen.

Urban,vs. Rural GrowthIn the developing countries,mast of the
population is rural, and some nations are experiencing rural over-
population.° ,Even though a keavy migration to urban areas is taking
placecities in developing countries are growing by 4.4 percent per
year,° while population overall is growing at 2.4 percent zibnually
the greater part of the population will still live in rural areas in the

year 2000.
In most developed nations`the major shift of population from rural

to urban areas is nearly complete. Population'in rural areas has more
or less stabilized. Growth of urban areas is now largely caused by nat-
ural increase (births minus deaths)

By the year 2000, about 51 percent of the world's population (81

percent in developed countries, 43 percent in developirig countries)
is expected to live in urban regions. In the course of the next genera-
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Figure 6

Economic Status and Population in Developed
and DOeloping Countries, 19701
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tion, the increase in the cities will amount to nearly 2 billion people,
1.5 billion in developing and almost 0.5 billion in developed countries.
Furthermore, this growth in urban population is concentrating in
large cities. Table 1 shoWs that the number of cities with 1 million or
more inhabitants is expected to increase from 75 to 273 between 1950

wand 1985. Furthermore, between 1970 and 1985 the number of
cities with 10 million or more inhabitants will increase from 4 to 17,
of which 10 will be in developing countries.

Table

-Tities with a Population of Over 1 Million

--"s\-r

1950 1970 1985

Number of cities
World 75 162 273
Developed countries --.N......... 51 ' 83 126
Developing countries 24 .79 147

Combined population (millions) .

World 174 416 805
Developed countries 126 223 340
Developing countries 48 193 465

Source: UN World Population Conference, Recent Population Trends and Future
Prospects,, Report E/CONF. 60/3, 30 August 1974, p. 68
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Urbaization in the developing countries is of particular environ-
mental concern. These nations generally lack adequate infrastructure
investment to provide for treatment of drinking water and disposal
of waste. Housing is inadequate, and available transportation facili-
ties are overtaxed. Investments to meet these needs must compete with
other demands for the limited supply of available capital.

Environmental problems also arise in rural areas of developing
countries. Efforts to increase food production often result in cultiva-
tion of marginal lands, destruction of forests, dispersal of inadequate
supplies of irrigation water, and overgrazing of pasture lands. Erosion
and soil depletion result, leading over time to a net decrease irk food
production. Rural areas often lack safe water supply, sanitary waste
disposal, essential health facilities, and adequate housing.

Potential Food SuppliesThrough the ages, production of food
has been sufficient only to support most of the worl opulation at a
subsistence level. During the last several decad , productivity of
agriculture has increased tremendously. Because oncurrent growth
in population has been nearly as great, this increase itt outpuldid not
relieve the hunger problem faced by most people in the world. In fact,
because of crop failures in some areas, the world's reserves of grains
have been reduced to an alarmingly low levelless than a 1-month
supply.° Though increasing demands for food stem mostly from
further increases in population, during the 1970's Hsi/1g affluence in
various parts of the world added significantly to the demand for grain
in order to feed livestock. This competition for feed grains to enrich
diets with animal protein products contributed to rising, prices and
declining reserves. High food prices are now placing a special burden
on the world's poor, as well as undermining the prosperity of the
well-fed.

M dern agriculture as practiced in developed countries can pro-
duc/over 5,000 pounds of plant food per acre per year, sufficient to
fee 10 to 12 people on a cereal diet. Production in developing coun-
tries is generally about 1,000 pounds per acre per year.11 The varia-
tion is due chiefly to different levels of agricultural technology. Mod-
ernization of agriculture in the developing countries is critical, for
traditional agriculture cannot continue to meet increasing demands
for food.

One line of attack to increase food production is to expand the
acreage under cultivation. About 3.5 billion acres in the world are
now farmed. Given the limitations imposed by climate, soil conditions,
and available water supplies, about 2.5 billion more acres could be
cultivated on the basis of present agricultural technology. But in Asia
and urope, where the largest populations reside, virtually no addi-
tiona arable land is available and, as the population grows, arable
land per person decreases. As an exomple, cultivated land per person
in Asia is expected to deerease from 9/4 acre in 1965 to IA acre by 1985.
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In Europe, the corresponding figures are 1 acre and 3A acre. In they
Uilited States, about 21/2 acres per person are now farmed.

The uncultivated lands are located where populations are less
concentrated. In the' USSR, farriiine- area5.40tild be increased by
half ; in North America farmed areas could be nearly. doubled; in
Africa tripled; in South America name than quadrupled; and in
Australia and New Zealand sextupled. Taken to_!ether, sufficient ad-
ditional arable kind is available in these less populated regions to
permit farming at a rate of 1 acre per person to a time well beyond
1985, even with expected world population increases.-

But the development of new farm land in developing countries-is-
blocked less by physical barriers than by social and economic obstacles.
Modernization of agriculture requires the development, application,
and dispersal of knowledge, as well as industrial skills arid the mod-

.. ernization of governmental and other organizations. Capital is also
required. The investment required to put the 2.5 billion acres of
potentially arable land into production has been estimated at $500
billion to $1 trillionabout twice the present GNP of all the develop-
ing countries. And these estimates were made before the recent escala-
tion in the costs of energy.

Modernization of agriculture requires abundant use of energy,
especially for irrigation, fertilization, and operation of machinery.
For example, in a developed country 2.9 million calories of fossil fuel
energy is required to produce a ton of grain containing 3.5 million
food calories. To farm in this manner in most developing natioris-,
would require about one-third more than the total energy they now
consume. By contrast, developed countries use only about 7 percent
of their energy in agriculture.

Providing food,for the expanding population of developing coun-
tries will tax the world's resources and capabilities to the utmost. In
most developing countries it will be at least as difficult to secure neces-
sary capital and'energy to modernize existing agriculture as to expand
conventional farming into potentially arable but as yet unussd land.
Barring breakthroughs that boost food production without either
heavy capital investment or significant social change, massive starva-
tion and mortality. especially in Asia and Africa, are a tangible
possibility.

U.S. Population

HistoryPopulation growth in the United States has generally
'\ paralleled that of other developed countries. Between 1800 and 1972,

U.S. population increased from 5 to 210 million. Nevertheless the rate
of U.S. population growth declined rather steadily over this period L
except for a temporary strong increase after World' War II. (See
Figure 7.) The major cause of this decline was a steady, long-term
decrease in the birth rate. In 1820, the U.S.' birth rate was 55 per
1000 population; in 1860, it was 44; in 1900, it had dropped to 32;
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Figure 7

U.S. Population Growth,
Actual 1825-1970 and Estimated 2000
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and in 1936, it hit a low of 18. During World War II, the rate rose
slightly to the 20-22 level, then jumped up, reaching 27 in 1946. It
was believed at that time that the trend was due to returning war
veterans who had necessarily delayed parenthood and that it would
soon turn down again.' ,

Instead the birth rate stayed at that higher level for more than a
decade. Couples married younger and reproduced at a higher' rate
than their parents, as the general fertility rate- the number of births
per 1,000 females aged 15 to 44 shows. This rate was 110 in the

' early 1920's, declined to a low of 75 in the late 1930"s, then rose
- steadily to a peak of 120 in the late 1950's.

Growth in population, including immigration, has fallen sharply
since 1957. In that year, they population growth rate was 1.7 percent.
During 1973, it reached 0.72 percent," a historic low well below any
previous year except the previous low point in the mid-1930's. If the
annual population growth rate for the United States remains at its
present level, it will take about 97 years for the population td double
itself; by the year 2000, the U.S. population would be,approximately
250

The contamed decrease in U.S. population growth rate during
1973 is largely attributable to a further decline in births. The number
of births recorded in 1973 was 3.14.million," the least for any year
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since 1945. Births were about 3 perceht fewer in 1973 than in 1972.
Population experts are surprised by this drop. They are not sure why

". the decline has continued as it has, particularly because the children
of the post-World War II baby boom are now in their child-produc-
ing years. The total fertility rate, which may be thought of as the
average number of births per woman implied by the fertility rate of

given year, continued to decrease, dropping from 2.03 in 1972
to 1.90 in 1973 (Figure 8). This is below the total fertility rate of
2.1 necessary for the U.S. population to reproduce itself exactly, as-
suming no immigration. But zero population growth has not been
achieed in the'United States because the population contains a dis-
proportiZtnate number of young persons: 37 percent of the female
population is now at the child-bearing age (18-44), and 26 percent
is under15 years of age. Assuming the total fertility rate remains at
its present Jevel, the population of the United States will continue to
increase for about 70 years'before it reaches zero growth.

ProjectionsIn 1972, the Census Bureau revised its projections of
U.S. population growth. At that time it dropped its previous highest
projections (Series A and B) as no longer likely, given the decline
in birth rates. A new low projection (Series F) was develOped on the
basis of an average of 1.8 births per woman, as contrasted with 2.8

Figure 8
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Figure 9

Age 'Distribution of United States
Population, 1972 and 2000
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births, which is the basis of Series C, the highcA current series. Un-
der the Series F projelction, U.S. population would be approximately
X250 million in'the year 2000 and 265 million in 2020.15 Any increase
beyond that would be due entirely to immigration. Since the total
fertility rate of 1.8 assumed in Projection F is only slightly lower than
the actual 1973 rate of 1.9, this projection merits increased attention.
- It is interesting to examine the characteristics of the U.S. popula-
tion in the year 2000 if population were to grow in accordance with
the Series F Projection. (See Figure 9.) Total population in '2000
would be 20 percent larger than in 1972. The median age would be
35.8 instead of 28.1.-And there would be shifts in the national age
profile which could be expected to have significant social and eco-
nomic effects.

As a result of the lower birth rate, the number under 20 years of
age would decreaie from about 77 to 69-million by the year 2000, or
from 36.8 percent to 27.5 percent of total population. New schools
would not be needed, except for replacement and to take care of
population shifts. Also, fewer teachers would be required, unless the
ratio between pupils and teachers were changed.

The group aged 65 and over would increase from about 21 to 29
million, but as a percentage of total population the shift would be
very smallfrom 10.0 percent to 11.5 percent. Thus, although there
would he a need for more housing and health care facilities' for the
elderly, the increase would represent practically no change relative to
the number of economically productive adults.

If the young and the old are taken together as those dependent on
the ,working age population for their support, the total in the year
2000 (98.1 million) turns out to be virtually the same as in 1972
(97.8 million). As a percentage of the total population, however,
these two age groups taken together would decline from 47 percent
of the population in 1972 to only 39 percent in the year 2000.

The most, significant' change will be the great increase in those
between the aes of 20 and 64 (153 million in 2000 compared to 111
million in 1972). Since these are the ages during which people enter
the work force and produce goods and services,.this growth would
provide the Nation with a large increase in potential productive
capacity. 11 would also challenge the economic systemlo provide jobs
for all.

Reducing Population Growth Rate

Reduction of populatibn growth requires that couples realize the
desirability of having small rather than largo families. Motivation
toward this goal usually accompanies economic and social develop-
ment or is the result of a strong desire to achieve development. Reali-
zation of the goal depends on ideipread understanding of the basic
facts of the reproduction process and the availability of means to
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;City- )1 births. Public education and widespread information about
fertility control are essential, along with readily accessible and inex-
pensive.family planning services. Worldwide there are currently about
133 million live births and over 55 million abortions per year."
Wider use of contraceptive techniques not only helps to moderate
population growth but also reduces the practice of abortion and
infanticide.

Progress Toward Modernization of Population Growth ortu-
nately, many nations are now vitally concerned about population
growth. Twenty-four of the less developed nations, including the
People's Republic of China, India, and Indonesia, have adopted
national goals to reduce their population growth rates. As of 1970,

these countries togetheehad nearly 1.9 billion peopleabout 53 per-

cent of the world's population. At their present average annual rate
of growth of 2.41 percent, these nations by 1985 would hue 2.7

,billion people,' an increase of 42 percent in 15 years. Their goals
call fora reduction of the average annual rate of growth to 1.62

percent by 1985. If achieved, the combined population of these
countries would then be 2.5 billion in 1985, an increase, of 32 percent
over this period."

Several nations have shown that birth rates can be substantially
reduced, giving credibility to the goals that are being established. It
is worth reviewing the progress that some countries have made.

Among the developed nations, Japan has reduced pdpulation
growth remarkably.1° The birth rate was reduced from 34.3 per 1,000

population in 1947 to 17.2 a decade later. Over the last 5 years, the
birth rate has leveled out at 19 per 1,000. The average population
growth rate is 1.2 percent per year; at 'that rate population would,,
double in about 58 years. To a large degree, Japan's accomplishment
was made possible by an extensive national program of aiding and
informing a highly motivated and literate populace in family plan-
ning. The change in Japan's population growth 'rate also coincided
with a significant increase in gross national product.

Another example is the Republic of Korea, which adopted a na-
tional population policy in 1962 and implemented it with extensive
information campaigns and family planning services provided
through health stations located in virtually every population center
and through mobile vans and cooperating physicians in rural areas.10
By 1971, more than 1.4 million of an estimated population of 4 mil-

lion fertile women were participltits in family planning programs.
Consequently, the annual population growth rate dropped from 3.0
percent in the early 1960's to 1.9 percent in 1971. (The, donbling,
time at 1.9 percent is 36 years.) Once again, much of Korea's success
can he correlated with the national goal df increasing-economic
growth, which seems to instill a motivation to have smaller families.

Another example is that of Taiwan where the annual population
growth rate was reduced from .3.0 percent in 1963 to 1,9 percent in
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1972, at which time 45 percent of wives aged 20-44 were using family
planning services.2" The goal of the current agogram is to reduce the
rate further by enrolling more participants. In Taiwan all govern-
tnent agencies help to implement the national population policy.
Private and public institutions participate, and numerous health
stations and Vublic hospitals are imiolved. Field workers and private
doctors assist under governmeontracts. Mass communications
media are used extensively to promote family planning through radio
spots, television, slides at movie theaters, posters in buses and trains,
advertisements on matchboxes, and releases to newspapers. In addi-
tion, new mothers are offered free family planning assistance. Military
recruits are also given orientation in fertility control.

Reports from the People's Republic of China are also very promis-
ing. On the basis of partial reports, population growth is believed to
have dropped remarkably in recent years. It is estimated that the
annual growth rate in.this nation of 800 million is now gtout 1.7
percent (doubling time 41 years). China achieved this success by
encouraging couples to marry at a more advanced age, by thorough
indoctrination in family planning techniques at the time of marriage,
by dispensing contraceptives free to married couples (sales being
forbidden)," and by working out schedules listing the exact year
in which certain employed women plan to have children.22

Despite the fact that India is undertaking its fourth national 5-year
plan to extend family planning, the annual population growth rate
is still at the relatively high figure of about 2.5 percent (doubling
time 28 years ) :2' Currently. only about 15 percent of the 100 million
couples estimated to be in the reproductive age group is reached by
family planning advice or services. With over 600 million people, the
Reed to control population growth more effectively is urgent for India.

Several of the smaller developing nations also provide encouraging
demonstrations that birth rates can be substantially reduced. These
nations have a high degree of literacy and strong programs to reach
the people with family planning services. The results achieved thus
far are shown in Table 2.

Need for Better Fertility ControlAs nations set goals for lower
population growth and as couples decide to have fewer children, the
personal needs of couples for efficient, economical means for achiev-
ing planer families with dignity comes sharply into focus. In the
developed countries, family planning has been an effective factor in
reducing births. But present methods of contraception are too expen-
sive and not generally available for use by the masses in the develop-
ing nations. A recent survey of 209 countries found that although 94
percent of the world's population live in countries which have some
family planning services, only a minor fraction of those who need
such services actually have access to them.24

Moreover, existing family pla g techniques may not be suffi-
ciently effective. For example, a stu in ithe United States reported
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Table 2

Change in Population Grow,* Rates In Selected Small
Countries with National Popidation Control Programs

Country
Percent
literacy

Percent annual popu-
!talon growth rate

Decrease
in births
per 1,000

u
pop -Pre- Post-

program $ program I, latIon

Singapore 76 2.90 1.74 11.6
Hong Kong 71 2.78 1.40 13.8
Trinidad and Tobago 89 2.97 1.75 12.2
Mauritius 61 2.92 1.77 11.5
Costa Rica r 84 3.80 2.70 11.0

$ Average for mid-year 1960 to mid-year 1965, except for Costa Rica, for which
1960 figure is used.

Figures for Trinidad and Tobago are for the year 1970; others are for 1971.
Source: UN Fund for Population Activities, WPY Bulletin Nod 5, September 1973.

that 15 percent of the births'in the period 1965 to 1970 were unwanted
by the parents at time of conception. An additional 29 percent of the
births occurred to couples who wanted an additional child but not at
the time of conception.2 Hence, this study indicates that roughly
half of the pregnancies that occurred during this period were not
desired, despite widespread availability of family planning services.

A concentrated effort is needed to develop simpler, more effective,
and economically practical techniques for worldwide-use. But world-
wide expenditures for research on fertility control are well below $100
million per year 2Gonly 10 percent of what the U.S. Goverin-nt
spends on cancer research alone. Various estimates indicate that
pharmaceutical industry spends nearly $20 million annually on new
fertility control methods. Government and-private laboratorip-spent
somewhat more than $60 million on research and training in rep-
ductive biology during 1973. At present there is no concentration of
effort on any particular aspect of fertility control. About 60 percent
of the research consists of small grants funded by U.S. agencies, the
National Institutes of Health, and the Agency for International
Development. The balance of research funds is provided by U.S.
foundations and universities and by other governments, of which
Sweden is the principal donor nation.

Contraceptive practice in selected countries has been correlated
with infant mortality, as shown by the bars in Figure 10. Generally,
infant mortality decreases as contraceptive practice becomes more
widespread. It may be inferred that the mother who practices family
planning is able to maintain better health by spacing her children
farther apart without recourse to abortions, thereby Making possible
better nutrition for herself and the family. Generally, babies and
mothers are healthier and happier when births are wanted and
properly spaced. There is a high correlation between the good health
and nutrition of mothers, the successful completion of pregnancies,
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Figure 10

Contraceptive Practice and Infant Mortality
Rates in Major Areas of the Work]
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and lower infant mortality of children that are horn live. Similar
correlatiorecakk'inade between these factors and family income
and cultural influences.

The "population explosion"' is perhaps the most important factor
affecting the future of the world. A breakthrough in economical,
effective, voluntary birth control would do more to assure future
world populations of a satisfactory quality of life than virtually any
otiOrr accomplishment that man can a( hieve.

Air Quality

During the past year, the Environmental Protection Agency (EPA )
completed a major evaluation of data on nationwide trends rin air
quality and emissions over the period 1940-72. EPA reported that
some improvements in the Nation's urban air quality have been
achieved in recent years. Occurrences of poor air quality are still
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,
,commonly observed, however, and %*orsening trends have been noted
in some areas.

Also-during the past year, the Nation's energy shortages, aggravated
by the Arab oil embaro, brought about significant.shifts in the types
and quantities of fuels used by motor vehicles and stationary sources
of emissions. Since nearly 90 percent of man's air pollutant emissions
froth stationary and mobile sources are generated by the combustion
of fuels," these shifts in fuel use had imthediate impacts on air
quality. Although the impacts have not yet been fully analyzed,
preliminary data availlile on case examples suggest that the altered

0-patterns of energy consumption produced both positive and negative
effects on air quality.

NatiQnwide Air Quality Trends

In recent years, the Nation's capability to analyze trends in air
quality has been considerably strengthened by the continuing devel-
opment of a 'Coordinated system of monitoring networlss and data
banks. Largely in response to, requirements of the 19;70 Clean Air
Act Amendments, this capability has improved as a result of Fed-

.
eral, state, and local efforts. Information provided by, these systems is
still incomplete but is nearing planned levels. For example, air quality
monitoring data submitted by the states to EPA's National Aerometric
Data Bank (NADB) currently exceed 80 percent of Those planned by
EPA for 1974 achievement in the nationwide monitoring program.
At present, more than 3 million data values are being analyzed qUar-
terly. Some monitoring categories are nearer planned levels than,
others. Figure 11 shows the distribution of NADB monitoring sites
meeting EPA's trend criteria for ambient air quality measurementse
as described in Table 3. The most significant improvements expected
to occur in the neat future include better measurement of photo-
chemical oxidants and monitorityrof relatively pristine areas.

During the past year, EPA ihnpleted the first annual Air Quality
and Emissions Trends report of the National Air Monitoring Pro-
gram.2° This report analyzed. nationwide Ambient trends in the
major air pollutant categories for various recent years, the latest being
1971. The report also presented nationwide emissions trends for the
past 3 decades. In a subsequent Monitoring and Air Quality Trends
RepOrt, EPA analyzed 1972 data.2° These two reports are based on
Federal, state, and local data from the NADB, the National Emis-
sions Data System (NEDS) , the National Air Sampling Network
(NASN) , the Continuous Air Monitoring Program (CAMP) , and
other programs, as described in Table 4. These programs are con-
ducted to provide air quality information tp the public and to assist
Federal and state officials in assessing progress toward the achieve-
ment of the National Ambient Air Quality Standards.

On the basis of these data, EPA reported that although total rw-
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Figure 11

Georgraphical Distribution of Air Monitoring Sites Meeting

EPA's Trend Criteria, 1973
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tionwide emissions have increased in the major aj,r pollutant cate-
gories in recent years, seductions have been observed in ambient air
concentrations of sulfur dioxide (SO2) and total suspended particu-
lates (TSP) at many urbat monitoring sites. These reductions were
apparent in many areas where air quality formerly had been worst.
But some degradation has been observed in other areas that formerly
had exhibited few or no signs of air pollution.

Any interpretation of ambient air quality trendsshould be tempered
by an understanding of the limitations in present data collection pat-

Table 3

EPA's Criteria for Data Selection 1'

Pollutant Criteria

Total suspended particulates Valid Year 2

Sulfur dioxide ' Valid Year'

I To be incitked In this analysis, a site had to meet these criteria in either 1970
or 1971 and in either 1972 or 1973.

For TSP and SO: noncontinuous sampling instruments 24.hour measurements)
or greater), a valid year of data is defined as a yearof data with 4 valid quarters,
where .a valid quarter must have a minimum of 5 samples. If no samples are co.!.
acted in 1 month, neither ofthe Other 2 months in that quarter may have less than
2 samples reported.

For SO: continuous sampling instruments (less,than 24.hour measurement),
a valid year must have 75 percent of the total number of possible observations,
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Tabls 4

EPA's Major Air Quality and Emissions Monitoring Net-
works'and Data Banks _

National Aerometric Data Dank (NAM)
Compiles and analyzes air quality data collected p marily by state and local

agencies (but also from Federal monitoring pro ems) at monitoring sites
located In 247 Air Quality Control Regions across the country. Data are sub-
mitted by, the states to EPA on a quarterly basis. Considerable time (several
months) is presently required for transmittal, authentication, assimilation,
and analysis of state data. Until recent years, submission of state data Was
on a voluntary basis, so the historic record is severely limited by incomplete
:less. Inadequacies, and inconsistencies In the available data.

National Emissions Data System (NEDS)
Compiles and analyzes emissions data for each Air Quality Control Region and

emissions source category, submitted semiannually by the states. Approxi-
mately 900 source categories, 3,300 area sources, and 65,000 point sources
are described nationvilde. Emissions estimates for each region are calculated
on the basiS of emissions factors and control efficiencies for each source.

National Ait Surielliance Network (NASN)
The principal Federal air quality monitoring notwork, begun in the mici1950's

and presently Including more than 200 monitoring sites operated with state
and local cooperation. Limited for the most part to one monitoring site (usu-
ally center-city) per major urban area, so frequently unable to chafacterize
air quality influences of outlying industrial sources. Best available long-term
historic nationwide record for TSP and SO:, although decentralization efforts
since 1973 have produced some apparent disruptian and delays.

Continuous Air Monitoring program (CAMP) .
Federal system for continuous monitoring of gaseous air pollutants, Initiated

by U:S. Public Health Service in 1962 to pr vide a historic trends record and
to investigate effects of short-term flue ions in source strengths, winds,
temperature, and precipitation on meas red ambient pollutant coneentra
tions. Operated by EPA, cooperatively with city agencies, in Chicago, Cincin-
nati, Denver, Philadelphia, St. Louis, and Washington, D.C. Generally limited
to one center-city site per urban area. Presently being decentralized.

Other Programs
Conducted for special purposes. Those include EPA's ParticleSize Network,

Membrane Filter Network, Precipitation Network, and Community Health
and Environmental Surveillance System (CHESS), as well as many state
and local monitoring programs and special studios, addressed to-regional and
local air quality assessment nerds.

terns. Many of the data discussed below were obtained 'from only
one or two monitoring sites in each city, sites often located in ceniral
business districts. ',1ecpse industry and automobile traffic may be in-
creasing more rapidly in outlying sections of the city than in down-
town areas, the measurements presented may not be accurately rep-
resentative of the entire urban area. Furthermore,he examination
bf ambienst air quality data does not by itself reveal the influence of
meteorological factors such as inversions, temperature, or rainfall.
Year-to-year and month-to-month fluctuations in ambient air quality
are influenced by these factors as well as by emissions and control
measures.
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In the following pages, trends for each of the major pollutants
"particulates, sulfur oxides, carbon monoxide, hydrocarbons, and
nitrcgen oxideswill be tlescribed. Both emissions data and ambient

/ data are included.

Particulate MatterParticulates in air vary greacly in size and
chemical composition, as well as in ambient concentration. Even be-

e fore industrialization, there was a substantial a..d variable level of
airborne paiticles produced by wind erosion, forest fires, volcanoes,
and other natural phenomena. These emissions, classified-by EPA
ds "uncontrollable," are, of course, still being produced. Man adds
to this natural background level by burning fossil fuels, by creating
conditions' which increase wind erosion, and by producing dusts,
sprays; and various chemical emissions. Most particles do not remain
airborne longer than a few days, being returned to earth by gravity,
rain, and other natural phenomena. -

"Controllable" nationwide emissions of Total Suspended Particu-
lates (TSP) have reportedly increased approximately 15 percent over
the past three decades (Table 5), although some of this increase may
be attributable to refinements in the inventory procedures. The esti-
mated fluctuations in natural, or "uncontrollable," emissions, such as
forest and agricultural fires, have been of greater magnitude than re-
ported increases. In several major categories, controllable TSP emis-
sions have decreased (or slowed their increase) over this period
(Table 6) Techniques to control particulate emissions have included
shifts in fuel use from coal to oil or gas, wider use Lf technologies such
as filtering, scrubbing, and electrostatic precipitation to reduce stack
.emissions, and restrictions on open burning of solid waste.
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Table 5 V

Total Suspended Particulates: Estimated Total 'Nationwide
Emissions

[In millions of tons per year]

1940 1950 1960 1970

Controllable . ,

Total I'

19.2 20.8 21.0 . 22.3

44.9 33.2 29.9 25.5

Includes sources which are considered "uncontrollable" by EPA's definition.
These include such categories as forest, structural, and agribultural fires. Because
the year-toyear variability In "uncontrollable" sources can be great, the apparent
downward treed in estimated total emissions should be viewed with caution. Esti
mated total TSP emissions for 1969, for example, were 35 miljion tons.

Air
EnvironmenteProtection Agency, The National Ir Monitoring Program:

Air Quality and Emissions Trends (1973), Vol. 1, pp. 1-6ff.

During the 1960's, average ambient TSP levels in urban areas
reportedly declined on the order of 25 percent. This trend is illus-
trated by Federal NASN data on average annual and maximum daily
concentrations (Fig'ire 12) . The composite TSP average for urban
NASN stations decreased from approximately 110 micrograms per
cubic meter in 1960 to 82 in 1972. At NADB stations, annual average
TSP concentrations also exhibited nationwide declines (Figtire 13),
although most levels were still above the secondary standard in
1973. Some of the Apparent improvement can be attributed to the
siting of powerplants and other industrial point sources in outlying
areas, away from the center-city locations of most NASN monitoring
sites. Individual cities have exhibited mixed trends in the past few
years, as indicated by the ratio of annual average levels to EPA's
primary ambient standard, as shown in Table 7.

Although EPA's primal), and secondary standards for ambient

Table 6

Total Suspended Particulates: Rates of Change in Esti-
mated Weight of Total Nationwide Emissions for Selected
Stationary Source Categories

[By percent par year]

1940-60 1960-70

Industrial process 1.5 1.1
Fuel combustion 1.1 1.1
Steam electric utilities 4.1 1.8

Source: Environmental Protection Agency, The National Air Monitoring Program:
Air Quality and Emissions Trends (1973), Vol. I, pp. 1-6ff.
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Figure 12

Trends in Total. Suspended Particulate Concentrations, 1960
Through 1972, at National Air/Sampling Network (NASN)
Stations
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Figure 13

National and Regional Trends In Total Suspended Particukites,

National Aerometric Data Bank (NADB) Stations, 1970.73
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TSP were exceeded at most NASN stations in 1971, the nationwide
percentage of NASN sites at which ambient TSP standards were
exceeded declined during the past decade (Table 8). Such improve-
ment has been observed at a number of NASN locations where TSP
readings had been highest in the 1960's. In 1972, for example, no
violations of air quality standards were reported in 12 of the Air
Quality Control Regions that EPA had formerly classified as TSP
Priority I (most severe) and Priority II.

Despite this improvement, most NASN stations continue to detect
violations of ambient TSP standards (Table 8 and Figure 14). More-
over, some of the stations at which the lowest TSP levels were for-
merly observed have exhibited some apparent recent degradation.
Of the 28 Air Quality Control Regions which had5heert classified as
TSP Priority III (least severe) and for which at,ailAle 1972 data are
sufficient for analysis, 9. regions exceeded the primary annual stand-
ard and 12 exceeded the primary 24-hour standard. Thus, although
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Table 7 ,

Total Suspended Particulates: Ratio of Annual .Mean to
EPA Primary Standard' in Selected Cities

City 1967 1968 1969 1970 1971 1972 1973

Los Angeles 1.22 1.72 1.24 1.67 1.77 1.57 01.60
Denver 1.24 1.42 1.51 1.63 1.57 2.03. 22.61
Washington, D.C. . 1.13 1.14 0.98 $ 1.01 0.97 1.11 $ 1.08
Chicago . N.A. 1.49 1.80 1.49 1.53 1.30 3 1.16
Boston N.A. 1.2 x1.14 21.07 3 1.13 1.07 30.79
St. Laull, 1.49 N.A. 2.46 32.04 1.17 1.24 31.28
Cincindati 1.48 1.32 1,30 1.34 1.20 1.16 31.00
Philadelaila 2.00. 1.49 1.69 1.80 1.33 1.03 1.16
Pittsburgh 1.78 2.15 1.92 1.69 21.46 1.80 N.A.
New York City

i
2.18 N.A. 1.41 1.64 3 1.41 1.27 31.53

A ratio of 1.00 moans that tho annual average ambient concentration was ex-
actly at the laimi of the primary standard (75 micrograms per cubic meter, annual
average).

2 These readings do not meet EPA criteria for statistical validity, In most cases
because an insufficient number of samples have bean reported for the year.

Source: Based on EPA data from the National Air Sampling Network.

Table 8

NAV Stations Exceeding Primary and Secondary Annual
Meal and 24-Hour Maximum Standards for Suspended
Particplate Matter, 1960-71

'

Stations
()seceding
primary

annual mean

Stations ,,,/,
exceeding '
soconda

annual me

Stations
exceeding
primary
24-hour

Stations
exceeding
secondary

24-hour
Num- standard I standar maximum maximum

Year bar of
sta-

tions

standard 3 standard 4

Num- Per- Num- Par- um. Pet, Num- Pet,
bar cont bor cant bar cant bor .cent

1960 74 63 85 71 96 32 43 68 92
1961 72 55 76 63 88 30 '42 63 88
1962 74 61 82 67 91 29 39 65 88
1963 86 66 77 80 93 43 60 76 88
1964 80 67 84 74 93 41' 51 72 90
1965 o 89 72 81 83 - 93 35 39 72 "81
1968 77 58 68 69 90 33 43 70 91
1967 90 61 70 80 89 23 26 66 73
1968 122 76 62 104 85 37 . 30 99 81
1969 "... 165 97 513 139 84 40 24 112 68
1970 170 115 69 153 90 43 25 128 75
1971 130 78 62 104 80 27 21 88 68

Primary annual moan standard =75 p9/1113.
3 Secondary annual mean standard-60 ag /rn'.

Primary 24-hour maximum standard-260 vg /m'.
4Secondary 24-hour maximum standard%150 µg /m'.
Sourca: Environmental Projection Agency, The National AirOonitoring Program:

Air Quality and EmIstions Trends (1973), Vol. 1, Table 4-5.
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Figure 14

Total Suspended Particulate LeVels, 1972
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it appears that ambient urban TSP levels have somewhat improved
nationwide, especially in some of the worst areas, there also are signs
of degradation in regions not previously assigned. a high priority for
TSP enforcement.

Even in cases where monftoririg data indicate substantial improve-
ment in ambient TSP, it is important to recognize that at the present
time, neither routine TPP monitoring nor ambient standards distin-
guish betw'en large *tides and fine particulate matter (particles
that are leps than 3 microns in diameter). Fine particulates in
air are produced by natural processes, stack emissions, automotive
emissions, and secondary atmospheric reactions. On a weight-for-
weight basis, these fine particles are much more difficult to control,
remain airborne longer, reduce visibility more, penetrate the respira-
tory system more deeply and efficiently, and pose a greater health
hazard than larger particles. Fine.particulates in air have been im-
plicated as preferential adsorption or condensation sites for toxic
trace elements.3° In addition dies by EPA's Community Health
and Environmental Surveillance System (CHESS) have suggested
that sulfites associated with fine particulates are more highly cor-
related than TSP or SO, alone with adverse effects on human
health.31

Of the 22.3 million tons of TSP emissions estimated to have been
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produced nationwide in 1970 Sy "controllable" sources, approxi-
mately 4, million tons were estimated to consist of particles smaller
than 3 micron; in diameter. Of these, an estimated 1 million tons
were composed of particles smaller than 1 micron.". These esti-
mates are tentative, since data from actual measurements of par-
ticle size distributions are scarce. However, most present-day stack
control devices for particulate removal are more efficient in removing
large particles than fine particulates.'3

Although ambient air quality standa:Lls, monitoring, and emissions
data on particulates are now based primarily on total weight, the
importance of the fine particulate fraction is being increasingly reed
o i d. In future development of improved ambient air quality
standards and monitoring capabilities, the size distribution and
chemical composition of particulates will need to receive_ greater
consideration.

Sulfur OxidesSulfur oxides a potentially corrosive, acrid sub-
stances emitted primarily during th ombustion of sulfur-containing
fuels such as coal and oil. Between 19 and 1970, estimated nation-
wide emissions of sulfur dioxide (SO2) i creased from about 22 to 33
million tons per year (Table 9) . Much of this increase was due to
steam electric power plants, since from 1940 to 1970, annual average
increases in power plant SO2 emissions were nearly five times the na-
tional average rate for all sources (Table 10) . Since 1970, nationwide
increases were stemmed ComewhI regulated changes in the types
and sulfur content of fuels used by power plants, factories, and other
stationary sources. Installation of-stack controls has also contributed
to reducing SO2 emissions.

In spite of increased nationwide emissions, ambient SO2 levels in
urban air have reportedly declined more than 50 percent since the
mid-1960's according to composite 1964-72 data on average annual
and maximum daily concentrations at 32 urban NASN sites (Figure ,

15). Overall declines were reported for 31 of these 32 stations. The
apparent discrepancy between rising emissions and decreasing am-
bient measurements probably reflects in part the siting of new power
plants and other large industrial facilities in outlying areas away from

Table 9

Sulfur Dioxide: Estimated Total Nationwide Emissions
[In millions of tons per year]

1940 1950 1960 1970

Controllable

Total

22.2

22.8

24.3

24.9

22.6

23.2

33.3

33.4

Source: Environmental Protection Agency, The National Air Monitoring Program:
Air Quality and Emissions Trends (1973), Table 1-5.

532-GO7 0 - 74 - 20 2 (3
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Table 10

Sulfur Oxides: Rates of Change in Estimated Weight of
Total Nationwide Emissions for Selected Stationary
Source Categories

[By percent par year]

0
1940-60 1900-70

Industrial process 1.3 3.0
Fuel combustion 0.2 4.2
Steam electric utilities 6.5 6.7

Source: Environmental Protection Agency, Monitoring and Air Quality Trends Report,1972 (1973), pp. 4-111.

center -city NASN monitoring sites, as well as the increased me of
natural gas and fuel oil rather than coal by small urban stationary
sources.

However, evidence from other monitoring programs supports the
ambient improvements indicated by NASN data. Ambient SO, levels
also declined at most NAD,B stations (Figure 16). The percentage
of NASN monitoring sites nationwide at which ambient SO2 stand-
ards were exceeded has shown progressive reductions since the mid-
1960's (Table 11). For 10 selected cities, such improvements also are
evidenced by yearly trends in the ratio of annual average SO, levels
to EPA's primary standard (Table 12) . Nationwide, out of 162 Air
duality Control Regions for which data were sufficient for analysis,
19 reported violation of some primary standard in 1972, and 7 re-
gions exceeded the secondary 3-hour ambient standard (Figure 17).
As was noted for particulate matter, many of the monitoring stations
which formerly reported the highest SO, levels have shown the great-
est improvement.

'Howev'er, the full impacts of recent variances and fuel7use shifts
on these improvements have not yet been determined. In addition,
present information indicates that it may be necessary td focus more
on sulfates than on SO, in the monit g and assessment of ambient
air quality. Sulfates (sulfuric acid r metallic salt compounds) are
formed -from the oxidation of sulf r in fuels and from atmospheric
reactions which convert SO, or S 3 to sulfates. Although ambient
standards and monitoring have mostly been directed at SO,. studies
by EPA's Community Health and Environmental Surveillance System
have suggested that human respiratory diseases are more closely
associated with sulfates than with SO2,24 and that sulfates may in
Many cases be an order of magnitude more toxic than SO,. Although
sulfate toxicity needs considerable further investigation, such
studies have suggested that adverse effects on human healthimay be
associated with exposure to ambient sulfate concentrations in excess
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Figure 15

Trends in Sulfur Dioxide Conce$trations, 1964.72,
National Aiitampling Network (NASH) Stations
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Figure 16

National and Regional Trends in Sulfur Dioxide,
National Aerometric Data Bank (NADB) Stations, 1970.73
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of 8 micrograms per meter for 24 hours.35 At present, 9 non-urban
NASN stations, primarily located in the East, report annual average
sulfate concentrations in excess of this level.

Sulfates in air are ofte associated wit fine particulate matter.
Although some revious tudies had rep ted that ambient sulfate
concentrations co elat well with both SO, and TSP levels in air,
recent EPA studies of 63 NASN stations for 196440 have indicated
a lack of such correlations. Sulfates, for example, were not observed
to have declined since 1964, as have SO, and TSP. In addition,
short-term fluctuations in ambient SO, do not appear to be matched
by similar variations in ambient sulfate concentrations.

Major Transportation PollutantsThe principal air pollutants
produced by the automobile and other forms of transportation are
carbon mono ide (CO), hydrocarbons (HC), and oxides of nitro-
gen (NO,c) ,loth COiand HC are emitted as the result of incomplf.:-e
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_Figure 17 -

Sulfur Dioxide levels, 1972
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Source EPA. Mon toying and Air Quality Trends Report. 1972 11973), Figure 3-2.

Table 1-1

NASN Stations. Exceeding Primary and Secondary Annual
Mean and 24- Hour Maximum Standards for ,Sulfur
Dioxide, 1964-71

Stal Ikons Stations ' Station; Stations
exce ding exceeding exceeding exceeding
primary secondary primary secgridary

Num- annual mean annual mean 24hour 24-hour
Year ber of standard 1 standard 2 maximum maximum

sta- standard I standard 4
tions -

Num- Per- Num- - Per- Num- Per- Num- Per-
ber cent ber cent bero cent ber cent

1964 18 6 33 8 44 2 11 5 28
1965 17 6 35 7 41 0 0 2 12
1966 15 5 33 9 ' 60 2 13 5 33
1967 29 ,,, 6 21 7 24 4 13 6 20
1968 74 10 14 18 24 4 5 fill 15
1'969 88 6 7 15 17 3 3 9 10
1970 . 86 3 3 8 9 1 1 3 3
1971 54 0 0 1 -2 0 0 1 2

1 Primary annual mean standprd=8014g/m8.
I Secondary annual mean standard=60 isg/ms.
3 Primary 24-hour maximum standard.365

Secondary 24-hour maximum guide-260 vg
/
m'.

Source: 'Environmental Protection Agency, The National Air Monitoring Program:
Air Quality and Emissions Trends (1973), Vol. 1, Table 4-10.
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Table 12

Sulfur Dioxide: Ratio of Annual Mean to EPA 'Prirary
Standard in Selected Cities

City ,
.
1967

.

1968 1969 1970 1971 1972 1973

4b 3

Los Angelo . NA NA NA 3 0.14 0.26 0.30 2 0.23
Denver NA r NA 0.22 .0.17 0.10 0.09 2 0.18
Washington, Q.C. NA, ' NA /36 2 0.34 20.26 0.50 2 0.32
Chicago NA 2.18 2.30 1.50 0.91 0.59 2 0.33
Boston - 2 0.23 0.65 0.80 20.59 20.22 0.15 20.37
St. Louis 1.04 1.14 0.91 3 0.72 0.12 0.24 2 0.51
Cincinnati NA 0.36 0.33 0.14 0.21 0.29 2 0.21
Philadelphia . . ' NA 1.1Z 0.87 1.06 0.46 0.56 0.57
Pittsburgh 0.89 0.94 0.95 0:72 0.62 0.79 20.27
New York City 4.35 23.03 . 2 1.69 20.21 3 0.87 0.60 20.45

NA-Not available.
I A ratio of 1.00 means that the annual average ambient concentration was exactly

at the level of the priinary standard (80 micrograms per cubic meter, annual
average).

2These readings do not meet EPA criteria for statistical validity, in most cases
because an Insufficient number of samples have been reported for the year.

Source: Based on EPA data from the Natiorol Air Sampling Network.

combustion of uel. CO is a colorless, odorless, potentially lethal gas
that combines with hwhan hemoglobin and inhibits the blood's abil-
ity to carry oxygen. Hydrocarbons are unburned Constituents of fuel.
Although not normally toxic at am ientlevels, HC can contribute
to the formation of,smog. Emissions o NO occur primarily when the
high temperatures of combustion caus normally inactive atmospheric
nitrogen to combine with oxygen. N . can react with HC to form
ozone and other photochemical oxidants in smog. Photochemical
oxidant levels in excess of the primary ambient standard (160 micro-
grams per cubic meter) for 1 hour can cause irritation of human eyes,
impaired respiratory function in persons with bronchitis or emphy-
sema, and increased susceptibility to respiratory diseases in experi-

o mentaLanimals."
During the past several years, emission) controls on new vehicles

have resulted in progressivs. reductions in average emissions of CO
and HC per vehicle mile (Table 13) . Thus far,sigriificant reductions
in average NO emissions have not been achieved, largely because
attempts to reduce CO and HC in conventional automotive systems
can actually increase emissions of NOR. Because of the increasing
number of automobiles in use, total nationwide motor vehicle emis-
sions have increased over the past 3 decades, although the rate of
increase in CO-and HC began to slow somewhat in the 1960's
(Table 14) st

Man's atmospheric emissions of CO, produced primarily by corn-
bliStion of fossil fuels in motor vehicles and stationary sources, appear
to be all order of magnitude or so less than the CO produced by the
earth's natural sources, which include photosynthesis, the decomposi-
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Table 13

Average Nationwide Emissions per Vehicle MileTraveled
[In grams per mlIej

-

'

,
1965 1970 1971 1972 1973.

Carbon monoxide ` 89 78 74 68 62
Hydrocarbons (exhaust) 9.2 7.8 7.2 6.6 6.1
Hydrocarbons (crankcase and evaporation) 5.8 3.9 3.5 2.9 2.4
Nitrogen oxides ) . 4.8 5.3 5.4 5.4 5.4

Source: Environmental Protection Agency. Monitoring and Air Quality Trends
Report, 1972 (1973), Table 4-13.

tion of organic matter, the atmospheric oxidation of methane, forest,
fires, and other processes.37 However, these natural sources of CO do
not normally produce local concentrations that are hazardous to
human health. CO is the major gaseous air pollutant produced by
man on the basis of weight, and motor vehicle emissions of GO are
known to present serious health halrds in areks of heavy urban
traffic.

Nationwide, total estimated controllable emissions of CO more
than doubled between 1940 and 1970 (Table 15). The average
yearly increase in CO from motor vehicles had been about 4 per-
cent, although progressively improving 'auto emissions controls
since 1968 have more recently reduced this rate of increase.

In spite of the nationwide increases in emissions, a recent EPA
study of five cities has reported that average ambient carbon monox-
ide levels generally declined between 1962 and 1971 (Figure 18) . It
should be noted that this study was based on Continuous Air Moni-
toring Program (CAMP) data, and hence measurements were limited
to one site per city. Moreover, ambient urban CO levels fluctuate
considerably with the time of day, local traffic conditions, and season.
In addition, CAMP sampling procedures for CO were altered in
1969-70, so caution is necessary in comparing data obtained before
and after those years.

Table 14

Rates of Change in Estimated Weight of Total Nationwide
Emissions for Road Nehicles

[By pacent per year]

1940-60 1960-70

Carbon monoxide 4.3 3.4
Hydrotarbons 4.3 1.0
Nitrogen oxides 1.9 4.6

Source: Environmental Protection Agency, Monitoring and Air Quality Trends
Report, 1972 (1973), pp. 4-29
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Table 15

Carbon Monoxide: Estimated 'total Nationwide Emissions
[in millions of tons par year.1

1940 1 0 1960 19X9

Controllable

Total
U ,

42.5

72.5

63.2

82.9

79.3

98.6

96.0

100.7

Sgurco: Environmental Protection Agency, The National Air Monitoiing Program:
Air Quality and Emissions Trends (1973), Vol. 1. Table 1-5.

Although declines have been reported in CO annual averages and
8-hour primary standard violations in some cities in recent years,
trends have been mixed nationwide, and some urban areas have
shown recent increases. Ptelirninary 1973 CAMP data for Chicago,.
for example, shOw a higherIncidence of 8-hour CO primary stand-
ard violations than had been observed in 1971.38 "In 1972, 42 Air
Quality Control Regions reported violations of the 8-hour primary
standard nationwide. Significantly, 21 of these 42 regions had previ-
ously been classified by EPA as Priority III (least severe) for carbon
monoxide. CO, of course, is generally/considered to be a localized
pollutant, and reported violations of CO standards for a region can be
caused by conditions at one monitoring site.

Between 1940 and 1970, total nationwide controllable emissions of
hydrocarbons roughly doubled (Table 16). These HC emissions were
produced not only by motor vehicles, but also by refineries, petroleum
storage and prokssing facilities, solvent vapors, and other sources.
The rate of increase for motor vehicle HC emissions alone was
higherabout 3.3 percent per year over this period. Since the slate
1960's, however, reduced emissions per vehicle resulting from controls
on new vehicles .have brought the annual rate of increase of automo-
bile HC emissions to below the nationwide average for all sources.

Available ambient air quality data regarding HC, NO., and total
oxidants are less satisfactory for chara^,terizing nationwide trends
than the data on other major pollutants. Moreover, there is con-
siderable uncertainty regarding ambient levels and -trends for NO,.
Although an EPA study of CAMP data for 5 cities had reported slight
increases in ambient NO for 1962-71, the data were obtained by the
Jacobs-Hochheiser method of NO analysis, which has been shown to
overestimatF ambient NO,, levels at low concentrations. Thus, these
NOx data must be viewed with caution.

An experimental NASN program for measuring NOx by a modifica-
tion of the Jacobs-Hochheiser method was begun in 1972. It will
probably be several years before this new 'Program can provide useful
trend analyses. In the meantime, EPA has suspended all Air Quality
Control Region priority classifications for NO,
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-figure. 18

Trends in Carbon Monoxide Concentrations, 1961-72;
Continuous Air Monitoring Program (CAMP) Cities
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Considerable data are available on trends in NO2 emissions, how- )
ever. Over the past 3 decades, total nationwide emissions are esti-
mated to have quadrupled (Table 17). During this period, emissions
from motor vehicles have increased at a steady rate of 4.6 to 4.9
percent per year. Emissions from stationary sources, however, have
contributed progressively increasing proportions (Table 18) . Total
NO emissions from power plants have increased at an annual rate
of 6.9 to 7.4 percent.

Table 16

Hydrocarbons: Estimated Total Nationwide Emissions
[In millions of tons per year]

1940 . 1950 1960 1970

Controllable

Total

10.1

p16.6

15.6

21.8

18.8

25.8,

22.5

27.3

Courcev Environmental Protection Agency, The National Air Monitoring Program:
Air Quality and Emissions Trends (1973), Vol. 1,,Toble 1-5.

Table 17,,

Nitrogen Oxides: Estimated Total Nationwide Emissions
1ln millions of tons per year]

.1 1940 1950 1960 1970

Controllable

Total

5.5

6.5
0

8.2

8.8

10.9

11.4

22.0

22.1

Source: EnvironmentatEprotection Agency. The National Air Monitoring Program: Air
Oddity and Emissions Trends (1973), Vol. 1, Tr 1-5.

Table 18

Nitrogen Oxides: Rates of Change in Estimated Weight of
Total Nationwide' Emissidns far Selected Source Categories

Illy percent per year]

1940-60 1960-70

Road vehicles 4.9 4.6
Fuel combustion (stationary sources) 2.0 7.3
Steam electrit littes

tr

6.9 7.4

Source: Environmental Protection Agency, The National Air Monitoring Program:
Air Quality and Emissions Trends (1973), Vol. 1, p, 1-12.
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3

Impacts of the Energy Shortages
.1

The reduced use of motor vehicles is reported to have had positive
effects on air quality in some cities. Although the available evidence
do6 not yet enable confident conclusions to be drawrn'preliminary
reports from New York. City and Portland, Oregon, suggest that
ambient carbon monoxide (CO) levels in the center city were reduced
during the most severe months (winter, 1973-74) of the recent
gasoline shortages. At some Manhattan traffiq intersections, ambient
CO was reported to be 10 to 30 percent below levels of the previous
winter." These reductions were mostly observed at non-rush-hour
times and at intersections where use of private vehicles predominates.
No significant changes in CO levels were observed during peak rush-
hour traffic or on streets heavily used by taxis, buses, and trucks,
which were apparently less affected by the gasoline shortage than the
discretionary use of private vehicles.

Significant ,reductions in CO levels last winte r also were re ported
for downtown Portland, Oregon." In comparison with the previous
two winters, ambient CO values for Portland were lower by 10 to 25
percent. During the same period, average daily traffic was about 10
percent below normal, gasoline sales were estimated at 20 percent.
below normal, and public transit usage was approximately 20 per-
cent above normal.

Although these reports of reduced levels of ambient CO in urban
areas probably reflect in part the influences of improved automotive
emissions controls and varying meteorological conditions, the CO
reduction appears to be substantially greater than any which could

be attributed solely to these influences." Gasoline shortages appear to
have been a major factor in the observed reductions. If these pre-
liminary analyses are supported by evidence from other cities, then
one effect, of the recent gasoline shortages will be to reinforce the
concept that transportation plans for reducing use of private vehicles
in urban areas can be of great help in achieving ambient air quality
standards. o

The use of fuels with higher sulfur content appears to have had
some undesirable impacts on air quality. Chapter 2 describes the is-
suance of variances to increase the permissible sulfur coritent of fuels
used by stationary sources. Complete analyses of the impacts of these
variances on ambient air quality are not yet available. However,
Philadelphia has reported that a marked upward trend in ambient
sulfur dioxide (SO2) occurred soon after a number of fuel. sulfur
variances were granted in the winter of 1973-74 (Figure 19) . This
upward trend :s based on a preliminary analysis which employed 12-

month moving averages 42 of October-through-April data from both
city and Federal monitoring sites in downtown and residential areas
of the city. Although meteorological influences have not yet been
analyzed, it is noteworthy that during similar months of the previous
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year, a downward trend had formerly beelAbserved (see Figure 1q),
following implementation in late/1972 of'a city regulation that had
limited the maximum permissible sulfur content in fuel to 0.5
percent.43 ..

In another study, EPA is examining the impact of fuel sulfur vari-
ances on ambient SO2 levels measured at 21 air monitoring sites in
the New York (pity-northern New Jersey area." Comparisons of the
winter of 1973 -74 with that of the previous year suggest that am-
bient SO2 increased at most of the monitoring sites near large station-
ary sources that had received variances. Increased SO2 levels were
not observed at sites that are influenced 'mostly by residential space

'heating emissions, thus possibly reflecting the effects of energy
conservation.

The data analyzed thus far are not sufficient to permit confident
general conclusions to be drawn about the nationwide air quality
impact of the gasoline shortages, fuel sulfur variances, conversions
from oil to coal, or other effects of the Nation's energy shortages of
1973-74. During the coming year, however, a more ,precise picture
of the air quality impacts of the energy shortages should become
available.

Figure 19 s

Philadelphia: Fuel Sulfur Content Vs. Ambient Sulfur Dimdde
12-Month Moving Averages)
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Limitation of Knowledge and Methods

The important gaps in our knowledge about air quality"4nlve
both the methods by which we Measure it and also the infOrtotion
base on which we rely to set protective standards. One of te neo-st

oimportant considerations in the interpretation of ambient a r qtiality
trends is that most measurements do not by themselves reveal the
influence of meteorological factors. Since most monitoring is uon .
ducted at a limited number of fixed locations, Our interpretations of
the data must. be undertaken with an appreciation of the complex
dynamics of, the atmospheric systems being measured.

The transport and dispersion of man's air pollutant emissions are
determined by factors such as wind speed and direction, atmospheric
turbulence, and rainfall. Some pollutants undergo chemical reactions
in the4atmosphere, forming secondary pollutant compounds under the
influence of sunlight, temperature, humidity, and other factors. In
addition to influences of major weather systems, complications are
introduced by the structure of urban areas. Cities influence their own
climate. Local anntspheric conditions are affected by buildings
and other structures arranged in various heights and patterns, the
properties of materials used in their construction, and the paved areas
surrcumding them. There also are regional similaritis and differences
in meteorological patterns. These include factort importantly in-

. fluence the behavior of air pollutants, such as the frequency of low-
level, stable air inversions, the daily patterns of vertical air mixing,
and theincidene of light winds.

These factors, which can vary regionally and ocally, seasonally
and daily, affect the dispersal and reactivity of emits d air pollutants
and thug affect the air quality measurements made t individual
monitoring sites. It is therefore extremely difficult to assess the ef-
fects of pollution control strategies, and the interpretation of air
quality trends must be made cautiously in this context. At the same
time, our monitoring methods and plans must be continuously evalu-
ated and improved in order to provide the information needed for
control strategy decisions. Moreover, the need for improvements is
not limited to the major pollutants (TSP, SO,. CO, HC, NON, OXI,
toward Which most monitoring is presently addressed. As'discussed
earlier, we need to improve our abilities to characterize ambient sul-
fates and other chels associated with fine particulate matter, in-
cluding toxic substances -such as lead, zinc, mercury, cadmium, and
organic carcinogens.

, Also needed are improvements in the knowledge base by which
protective standards are developed. Although the present national
ambient air quality standards are based on the results of a con-
siderable . amount of research, these' standards have necessarily relied
upon a number of assumptions and educated conjectures. In establish-
ing primary air quality standards for the protection of human health,
much information has been available about the health effects of
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exposure to undesirable levels of particulate matter, sulfur oxides,
carbon motroxide, nitrogen oxides, photochemical oxidants, and other
pollutants.45 Exposure to high enough levels of these pollutants for
sufficient time has been experimentally or statistically associated with
discomfort and irritation of the eyes and respiratory tract; reduced
capacity for physical activity; impaired respiratory, cardiac, and
mental function ; aggravation of the symptOms GI cardiac disease, and
of asthma,. bronchitis, and d other respiratory illnesses; increased in-
cidence of such illnesses; and many other effects, including increased
mortalities, especially of infants, the elderly, and the seriously ill.

At the same tune, the presently available data on such health ef-
fects involve litany uncertainties. For the most part, these data do, nor

'enable the accurate identification of pollutant levels which constitute
the "lower limits" for producing such effects./ Rather,' ost such
levels have necessarily been estimated, often somewhat crudely, and
possibilities exist that some present ambient standards may be set
too high. Secondary effects, including damage to property and vege-
tation, are even less well understood.

Additional information is seriously needed on the synergistic rela-
tionships of SO,, with oxidants, particulate ,natter with SO,, and
other coiAbinations. TheNhealth effects of sulfates and fine partic-
ulates also need further study. Many questions regarding concentra-
tion vs. duration of exposure remain largely unanswerable at present.
There also is a need for additional basic information on the adverse
impacts of sulfur oxides and other air pollutants. upon vegetation,

..,,, soil nutrients, and aquatic ecosystems, including both long-term eco-
logic) I impacts and effects on agricultural and forest production
caps ity. o

The limitations on our knowledge about the effects of air pollution,
as well as other difficulties in obtaining accurate, representative meas-
urements of ambient air quality and emissions, affect not only the
confidence with which protective ambient air quality standards are
designated, but also our abilities to interpret the significance of trends
observed. Although we have evidence that some air quality improve-
ments have occurred in recent years, there also is an understandable
and appropriate tendency to stress new problems and areas of uncer-
tainty as they are recognized and investigated. At the same time, the
fact should not thereby be obscured that the considerable efforts and
resources that have been devoted to air pollution control in recent
years have achieved some improvements in our Nation's air quality,
especially in comparison with what might have occurred in the
absence of such controls.

Water Quality

The assessment of nationwide trends in water quality is even
more difficult than measuring air quality trends. The Nation's waters
are diverse, ranging from small streams and ponds to major rivers,
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the Great Lakes, estuaries; and coastal waters. They serve a variety
of uses, including domestic and industrial water supply, irrigati6n,,
transportation, wildlife habitat, and recreation. The air, by con ast,
is relatively uniform in composition across the Nation. Alit gh air
pollution can damage vegetation, soils, materials, and natt eco3yz:

tents, the air obviously has one principal human use. Moreover,
the number of pollutants which ate known to affect wa r quality
significantly .is greater than the number of major air pollutants.'

Water Monitoring

The 1972 Amen ments to the Waxer Pollution Coptrol Act have
required comp/Alen ve redirections in the.rnonitoring of the Nation's
water . quality. In J uary 1974, for example, EPA began imple-
mentation of the National Water Quality Suoeillance System, de-
signed to provide long-term base information on trends in water
quality.

The system consists of tiO pairs of sfations qnd 30 single, stations
sited on various U.S. waterways. These paired stations will be located
upstream and doWnstream of areas of special i terest, such as cities
or agricultural regions, in order to monitor cha ges in water quality
due to contributions of both point and non-p int sources. Physical
and chemical parameters, including pesticides! and Metals, will be
measured at these paired stations. Biological and sediment analyses
may also be included. Within a few years, this syqem should provide a
record of fluctuations in water quality that is potentially indicative of
national trends.

The U.S. Geological Survey (USGS) has also established the
National Stream Quality Accounting Networl) a nationwide array

gm:, '.01.
%,,% ,1/474.
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Effective water quality protection depends upon adequate monitoring data
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of stations for continuous sampling and periodic assessment of U.S.
stream quality: As of early 1974, approximately 100 monitoring
stations were included in this network, about Ulf of which are also
part of EPA's National Water Quality Surveillance.System. Approxi-
mately 525 stations have been scheduled by USGS for inclusion in
the network by 1976. Ate preliminary findings of the first attempt at a
nationwide water quWy assessment using the USGS network were
summarized in CEO's 1973 Annual Report. The Geological Survey
is presently completing this assessment.

Water Quality Analysis

Recently, EPA completed its 1974 National Water Quality Inven-
tory Report to Congress.45 This study was the first attempt of its kind
at a systematic nationwide inventory. Although, the methodology
required certain assumptions, the study resulted in an interesting
overview of water quality trends from 19_63 to 1972.

The study analyzed trends in water quality for the Nation's 10
longest rivers, the 10 rid s highest average rates of flow, and
the waterways on which the N' 'on's 10 largest urban areas are
located. Because these categories ov rlap in part, the total number of
waterways studied was 22 (Figure 0) . These 22 waterways drain

Figure 20

Major Waterways Studied by EPA
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approximately 70 percent of the Nation's total land area, where
about 125 million people live. (Table 19.)

The'objeetive of the study was to integrat,F and interpret more than
1.2 Million analytical samples regarding 88 different pollution param-
eters obtained by EPA, USGS, the states, and others, at 1,300
separate monitoring stations ben.veen 1963 and 1972. In order to do
this, EPA adopted the following methodology. First, )ecause of the
length of some of the rivers studied, the 22 waterways Were divined
into a total of 35 reaches. Second, for each water quality parameter,
the eoncentration in a reach was charaCterized by averaging the
median (middle) values from each monitoring station on that reach
for which adequate data Were available. Measurements of all 80
parameters were not available at every station. Where measurements
were available, each station's median value was given equal weight.
General trends were determined by comparing the composite values
of the 5-year period 1963-67 with the period 1968-72. Seasonal varia-
tions were characterized by comparing winter ( January-March)
with summer ( June -October) values.

The results of the study were summarized in two ways. First, the
number of reaches was determined in which thecomposite value for
each ester. quality parameter improved or became worse between
the two 5-year periods. Second, these composite values were com-
pared to water quality criteria or reference levels associated with

Table 19

Major U.S. Waterways

10 longest rivers
(miles)

10 rivers with
highest flows

(cubic feet per second)

Waters of 10 largest
urban areas

Missouri (2,064) Mississippi (620,000)1.2 Hudson RiverNow fork
Harbor

Mississippi (2,348) Ohio (205,000)1 Los Angeles Harbor
Rio Grande (1,835) Columbia (235,000) 1 Lake Michigan and other

waters of Chicago area
Yukon (1,875) Missouri (70.100)1 Delaware River (Philadelphia)
Arkansas (1,450) Tennessee (63,700) Detroit River and Detroit area

tributaries
Colorado (1,450) AlabamaCoosa (59,000) San Francisco Bay and Sac .

ramonto River
Columbla-Snake (1,324) Red (57,300) 1.2 Potomac River (Washington,

D.C.)
Ohio (1.306) Arkansas (45,200) 1 Boston Haibor
Rod (1,222) Susquehanna (35,800) Ohio River (Pittsburgh) t
Brazos (1,210) Willamette (30,700) . Mississippi and Missouri

Rivers (St. Louls)1

1 Contained In first (or second)columns.
2 Includes AtchafalayaRiver (about 25 percept of flow).
3 Includes flow of Ouachita River.

Source: Environmental Protection Agency, National Water Quality inventory: Report
to Congress (1974), Table I-1.

53,1-567 0 - 74 31 313
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water quality protection. The percentages of all reaches exceeding
these reference levels were computed. c--g;,

This analysis of overall composite averages of Various water quality
parameter's should be interpreted with caution, since the methodology
involves several important assumptions and limitations. First, it as-
sumes that a broad overview can be obtained by averaging the data
from many local monitoring stations on a river. Such an approach
may help to characterize river quality in broad terns -assuming the
data themselves are"representative of conditionsbut it obviously
does not ,attempt to portray local conditions accurately. Erroneous
conclusions' could be reached if results of the broad analysis were
applied locally.

The analysis further implicitly assumes that methodological incon-
sistencies and time variations in collection of the data did not pro-
duce a bias in the, trends observed. EPA recognizes that monitoring
and data collection practices have changed over the 10-year period
studied but has no real evidence that these changes gccurred in ways
that Would significantly bias the conclusions. In interpreting the
results of this study, it should also be recognized that average values
for water quality parameters are only one method of examining
conditions and trends. It is well known that maximum and minimum
values for most parameters are usually of greater ecological signifi-
cance than average values. Although the EPA study provided infor-
mation on the ranges of values for most parameter's, these ranges
were not amenable to summary table comparison in this report.

As a test of the validity of the, analysis, and to obtain a betWr°
understanding of local water quality problems, EPA studied 7 of the
22 rivers in detail and. found that the conclusions of its overview"'
study were generally supported. Furthermore, even though any gen-
eralized aggregation of data may be subject to some misinterpretation,
such overviews can provide useful information and phould not be
avoided solely because of their lack of high resolution. For the type
of twerview 'sought, the EPA approach seems reasonable.

The results of the study are summarized in Tables 20 and 21. For
each parameter, Table 20 shows the percentage of reaches thm im-
proved in 1966-72, as compared to 1963-67, Table 21 shows the
percentage of the reaches where the average parameter values ex-
ceeded reference levels developed from water quality criteria or re-
search data. It should be noted, however, that the reference level
for any parameter can be exceededeven frequentlyin reaches
where the average concentration is below the reference level. It should
be noted also that-nationwide average improvements do not preclude
specific local cases conditions. Conversely, nationwide
average deteriorations do not preclude specific local cases of
improvement.

The most disturbing trend regards nutrients. Up to 84 percent of
the reaches exceeded phosphorus and phosphate 'reference levels
associated with- potential eutrophication, and up to 54 percent of the
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Table 20

Major Waterways: Water Quality Trends; 1963-721

Parameter

Suspended. solids
Turbidity
Fecal coliforms (mernhearie filter)
Ammonia ,
430Di -

Total coliforms (membrane filter delayed)
COD
Temperature
Total coliforms (most probable number)

saved solids (105° C)
rides

solved dxygen
-DissolVed sands (180° C)
Dder
PH
Total coliforms (membrane filter immediate)

" Phenols
fiissolved phosphate
Sulfates
Organic nitrogen
Total phosphate
Alkalidity
Nitrite
Nitrite plus nitrate
Color
Nitrate (as NO;)
Nitrate (as N)
Total phosphorus

Percent

reaches
im-

proved

28 82
29 '79
9 78

25 76
31 74
23 70
20 70
33 67

9 67
28 64
34 62
31 3 61
23 6,1

5 60.
34 4 59
12 58
12 58
18 0 56
33 55
11 55
16 44
32 3 41

5 40
27 37
30 33
19 26
17 24
28 18

I Based on median values at each reach. Reaches included only if they contain
one or more stations with at feast 7 samples each. Parameters included only if 5 or
more reaches were measured.

Except where noted, "improved" means that 1968-72 median concentrations
are lower than 1963-67 median.concentrations at mean station.

I "Improved" means higher concentrations.
=improved" means pH becomes higher (less acid).

Source: Environmental 'Protection Agency, National Water Quality Inventory:
..Report to Congers (1974), Table 11.2.

reaches showed increased phosphorus levels in 1968-72 over the
previous years. Nitrate levels also, increased in 74 percent of the

- reaches examined. Approximately one-fourth of the reaches exceeded
nitrate reference levels. In more detailed studies of the Afrississippi,
Missouri, Ohio, Tennessee, and Columbia Rivers, EPA found levels
of phosphates and nitrates that theoretically were sufficient to sup-
port nuisance algae growth p all except the Columbia.47

Other pollutants with hie" levels were phenols (industri6.1 com-
pounds that can affect fish palatability and cause taste and odor
problems in drinking water) and suspended solids (which interfere
with some aquatic life processes) . These results are not as disturbing
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Table 21

Major Waterways: Reference Level Violations, 1963-72

Parameter Reference level and source!
Percent of reaches

exceeding reference
levels

1963-72 1968-72 Change

Suspended solids 80 mg/1-aquatic life 26 14 -12
Turbidity 50 JTU-aquatic life 28 28 0
Temperature 90°F-aquatic life 0 0
Color 75 platinum- cobalt units-

water supply
0 0 0

Ammonia 0.89 mg /1- aquatic life 16 6 -10
Nitrate (as N) 0.9 mg/1-nutrient 12 24 +12
Nitrite plus nitrate 0.9 mg/1-nutrient 18 ' 26 +8
Total phosphorus 0.1 mg /1- nutrient 34 57 +23
Total phosphate '0.3 mg/1-nutrient 30 41 +11
Dissolved phosphate 0.3 mg/1-nutrient 11 22 +11

Dissolved solids (.1)515°C) 5 OD mg /i.water supply 25 18 -7
Dissolved solid: (180°C) 500 mg /1 -water supply 28 12 -16
Chlorildes 250 mg /1 -water supply 12 9 -3
Sulfates 250 mg /1 -water supply 12 12 0
pH 6,0-9.0-aquatic life 0 0

Dissolved oxygen 4.0 ing/1-aquatic life 0

Total coliforms (MFD)2 10,000/100 ml-recreation 24 13 -11
Total coliformstM Fir 10,000/100 ml-recreation 50 30 -20
Total coliforms (MPN)3' 10,000/100 ml-recreation 23 20 -3
Fecal coliforms,(M PN) 2,000/100 ml-recreation 45 21 -24
Fecal conforms (MPN) I 2,000/100 mI- recreation 17 43 +26
Phenols 0.001 mg /1 -water supply 86 71 -15

2 With the exceptions that follow, reference level designatpsns are from Guide-
lines for Developing or Revising Water Quality Standards, EPA Water Planning Division,
April 1973; for ammonia, chlorides, sulfates, and phenols, Criteria for Water
Quality: EPA, 1973 (Section 304(a)(1) guidelines); and for nitrate (as N). Biological
Associated Problems in Freshwater Environments, FWPCA. 1966. pp. 132-33.

Membrane filter delayed, membrane filter immediate, most probable number.
Source: Environmental Protection Agency, National Water Quality inventory: Re-

Port to Congress (1974), Table 11-3.

as the nutrient data, however, because in most of the reaches with
data, phrnols and suspended solids showed improvement in the
last 5 years. . . ..

Encguragnay, coliform bacteria and oxygen demand, the pollut-
ants receiving the-most widespread controls, showed general improve-
ments in the last t years. Dissolved oxygen reportedly improved in
61 percent of the reaches, and oxygen-demand levels were reduced
in 74 percent. Bacterial counts were lower n up.to 75 percent.

The number of valid, usable measurem nts for heavy metals and
pesticides was insufficient for inclusion in t e overall analysis. Never-
theless, the data which ware available showed that drinking water
reference levels for cadmium, lead, mercury, iron, and manganese
were exceeded by one or more samples collected over the 1968-72
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The effectiveness of the ion's water quality efforts will be measured not
only by achievem in improving polluted waterways, but also by whether
We succeed in p venting degradation of valuable resources such as beautiful
Lake Wnnipes ukee in New Hampshire.

period ;a more that half of the reaches examined, and that 9 pesti-
cides were found to exceed reference levels in more than half of the
reaches. f.

In interpreting the EPA study, it must be recognized that concen-
trations of nutrients, dissolved oxygen, and many other water quality
parameters characteristically fluctuate with the season, the flow rate,
the temperature, and other influences. Although the EPA analysis' did
not focus on these fluctuations in detail, some seasonal and hydro.
logical analysis was performed for 30 reaches. Twenty of these reaches
had higher flows in winter, and 10 in summer.

This analysis found mixed seasonal trends. More waterway reaches
exceeded reference levels for average suspended solids, dissOlved
solids, nitrates, and phenols in winter than in summer. Coliform
levels, however, exceeded reference levels more often in summer. In
the warmer months, higher temperatures appeared to be most often
associated with higher oxygen demand levels. Yet BOD, COD, and
nutrient levels generally were higher in winter, reflecting in part the
lower activity of microbial degraders and algae at colder tempera-
tures. Suspended and dissolved solids and turbidity were most fre-
quently related to high flow rates.

In summary, the EPA study provides a mixed picture regarding
&ends in water quality. For oxygen demand and bacteria, progress is
evident. With regard to nutrients, the disturbing trends reported in
our 1972 Annual Report appear to have been confirmed. Still lim-
iteddata on metals and pesticides also give cause for concern. These
indications of trends should be interpreted with caution, but the find-
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ings with regard to increased nutrients are mar enough to indicate
that this difficult problem requires increased 'attention.

Phosphate CGntrol

In cont t to the worsening trends in nutrients outlined above,
recent data appear to indicate some promising results from the reduc-
tion of certain types of point-source phosphate loadings. For example,
total and soluble phosphorus levels measured in the Detroit River,

"near its entrance to Lake Erie, have decreased dramatically since the
late 1960's, reflecting reduced municipal loadings (Tables 22 and
23).

Phosphate entering the Nation's waters as a result of detergent use
has also been reduced in particular locations. In recent years, a
number of states, counties, and cities have enacted or considered laws
to limit the phosphate content of detergents. In Indiana, one such
law limited detergent phosphate content by weight to 8.7 percent
after January.!, 1972, and 0.5 percent after January 1, 1973. On the
basis of preliminary monitoring data from the State Division of

, Water Pollution Control," it appears that this law has had pro-
nounced effects on the phosphate content of municipal sewage (Fig-
ure 21) . Although other influences such as streamflow and source
locations must be considered, Indiana's water quality monitoring data
also show marked reductions in phosphate levels in the state's streams
during the same years (Figure-22) .

Similar results were repofted in a recent study done in Erie County,
New York.4° After the county had limited the allowable phosphate

Tab!, 22

Detroit River (River Mile 3.9), Average Total and Soluble
Phospherus2 1966 -73k

(In ri111ligrams par Mar]

Year

1966
1967
1968
1969
1970
1971
1972
1973

Total
phosphorus

Soluble
phosphorus

NA
NA

0:186
0.144
0.133
0.067
0.079
0.058

0.309
0.175
0.072
0.083
0.062
0.036
0,029
e/.015

NANot available.

Source: Michigan Water Resources Commission, Annual Report to intisreational
Joint Commission (average concentrations computed from 10 samplihg stations
crossing the river).
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Table 23

Detroit River (River Mile 3.9), Distribution of Total
Phosphorus, 1968-72

On milligrais per liter]

Year
Distanco from Michigan shoro

2,500 feet 5,500 foot 7,500 feet 9,g00 feet

1968 0.62 0.22 0.16 0.15
1969 0.58 0.21 0.13 0.08
1970 0.27 0.15 0.16 0'09
1971 0.22 0.15 0.09 0.06
1972 *. 0.16 0.11 0.12 0.05

Source: Michigan Water Resources Commission, Annual Report to International
Joint Commission (average concentrations computod from 10 sampling stations
crossing the river).

content of detergents to 0.5 percent as of January 1, 1972, the aver-
age phosphorus levels in sewage, measured at five treatment plants,
were reportedly cut roughly in half. In samples taken at 164 water
quality monitoring stations in the county, reductions of similar
magnitude in stream phosphate levels were observed in the summer
of 1972. Reductions did not occur at remote stations selected for
"control" comparison.

Figure 21

Summary of Phosphorus Concentrations, 24-Hour Surveys

of Municipal Sewage Treatment Plants, Indiana, 1971-73
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Figure 22

Combined Monthly "Average Phosphorus Concentrations

for Water Quality Monitoring Stations, Indiana, 1971-73.
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Projecting the Generation of Pollution
In recent years the Nation has undertaken major programs with

significant impacts upon the environment and the economy, such as
the implementation of the Clean Air Act and the Federal Water
Pollution Control Act, and the current planning for America'senergy
future under Project Independence. The fact that very few analytical
tools were available for rapid, systematic, and comprehensive assess-
ment of the impact of sod,. programs has keen a barrier to thfrii4).
implementation.

Fortunately, in the past year several analytical tools have been
developed which will facilitate such assessments. This section will
describe two of them." The first, called iSEAS (Strategic Environ-
mental Assessment System), was developiM by the Environmental
Protection Agency and became operation at the beginning of this
year in prototype form. h is a comprehensive model which projects

'the generation of environmental residuals an the cost of their abate-
ment,P1 The second is MERES (Matrix of Environmental Residuals
from Energy Systems), a program developed under e direction of
the Council on Environmental Quality in association h other gov-
ernment agencies. It permits an assessment of the resid s generated
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by the extraction, processing, transportation, conversion, and use of
different energy sources.

Both of these analytical tools are still in their formative stages and
are presently being tested, expanded, verified, and documented.
Nevertheless, an examination of some of the preliminary results shows
how they can assist decisionmakers in assessing policies. The results
presented here represent some of the first outputs of the two systems

- and should be viewed only as indications of the type of information
they will provide, not as CEQ projections.

The Economy and Pollution

The SEAS ModelSEAS is a system of special-purpOse models
linked to an input-output model of the United States economy
(INFORUM) which models the interactions between 185 different
economic sectors.52 This economic model analyzes the implications
of assumed economic projections, (see Table 24) in terms of the
amount of activity which is expected in each of the major economic
sectors. Some of the other models presently linked to INFORUM (see
Figure 23) are:

A residual generation model which estimates the annual
nissions of air and water pollutants and solid wastes for the

most significant polluting industries. The model estimates
both emissions before abatement, which depend upon the
level of economic activity, and the pollutants actually reach-
ing the environment, which depend upon the degree of pollu-
tion abatement in each sector.
An abatement cost model which estimates the investment and
operati coots associated with controlling the emissions of air
and ter pollutants.

Table 24

SEAS Base Case: Economic Projections

tin billions of 1971 dollars]

Actual
1971

Base case projections

1980 1985

Gross National Product 1,040 1,640 1,870
Government expenditures 230 320 353
Private investment 149 258 287
Personal consumption 661 1,032 1,215
Population (millions) 207 224 236

Source: Economic projections were scaled to approx mate projections made by
the U.S. Department of Labor, Bureau of Labor Statistics. See Ronald Kutscher.
"Projections of GNP, Income, Output, and Employment," Monthly Labor Review,
96: 3-42, December 1973.
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Figure 23

The SEAS Pmtotype System
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A transportation model, which estimates intracity and inter-
city transportation demand for autos, buses, railroads, and
airplanes, and the resulting air pollutants generated.
A space heating model, which estimates demand for fuels
used for residential and commercial heating and the amount
of resulting air pollutahts emitted.
A consumer solid wastes model, which estimates the amounts
of solid wastes from nonindustrial sources, the expected dis-
pos4.1method, and the associated costs.

By varying the assumptions about such factors as labdr force par-
ticipation, economic growth, 'patterns of consumer demand, and
implementation of pollution control programs, SEAS can be used to
test the implications of assumptions about the future state of our
economy and national environmental policies. For the purpose of
demonstrating the value of SEAS, CEQ and EPA jointly undertook a
ger:es of test runs using alternative assumptions about the imple-
mentation of national environmental and energy policies.

Impact of Environmental RegulationsSeveral scenarios were
run with SEAS to test the impact of current environmental regula-
tions on projected pollution emissions. The results with respect to
total air and water pollution emissions are shown in Figure 24.

Three emission levels are shown for each major pollutant from
1971 through 1985. The dotted line, "uncontrolled" emissions, indi-
cates projected emission levels if no pollution abatement whatsoever
were undertaken. This is not a realistic condition, but it does pro-



Figure 24

The Base Case of SEAS : Generation of Environmental Residuals
(1971 Emissions = IGO)
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vide a point of cornparkon, The broken line, "1971 abatement," in-
dicates the amount of pollutants that would he emitted if pollution
abatement for each sector were maintained at a constant rate cor-
responding to the average degree of abatement in 1971. This approki-
mates the emission of pollutants which would have occurred if the
Clean Air Act of 1970 arid the 1972 Amendments to the Federal
Water Pollution Control Act had not been enacted. The solid line,
"controlled" emissions, indicates the emission levels expected to re-
sult pursuant to the standards and regulations established under cur-
rent air and water pollution control legislation."

In Figure 24 (and all succeeding figures) emission levels are indi-
cated by index numbers, with the actual (controlled) emissions in
1971 taken as 100. Thus the 1980 "controlled" emission level for par-
ticulates is about 33i indicating that particulates are expected to be at
one-third of their 1971 level, and the 1985 "uncontrolled" emission
level for particulates is about 700, indicating that "uncontrolled"
emissions in that year are projected to be seven times greater than
actual particulate emissions in 1971.

Figure 24 shows that the "controlled" emissions are substantially
below the "uncontrolled" with the exception of nitrogen oxides, and
are substantially below the "1971 abatement" level except for nitro-
gen oxides, unburned hydrocarbons, carbon monoxide, and dissolved
solids. The reasons for these exceptions differ. For nitrogen oxides,
effective control technologies are not well established, For unburned
hydrocarbons and carbon monoxide, the "1971 abatement" curve de
creases because some pollution control devices were already being
installed on automobiles by 1971. These would have had increasing
effectiveness as the pre-1971 autos were replaced by newer cars. Be-
cause of the difficulty and expense of removing dissolved solids from
wastewater, very little abatement is projected to occur prior to 1985.

For air emissions, the degree, of pollution abatement is assumed
not to change after 1977, when the goals of the Clean Air Act are
intended to be achieved. Aso result, emissions in all these cases in-
crease thereafter roughly at the rate that the economy expands.

The upper section of Figure 25 compares the forecast of "con-
trolled" air pollutants from mobile and stationary sources. Again,
all emission levels are referenced to the total controlled emissions of
each pollutant in 1971. The " controlled" emissions generated by the
transportation sector represent only the changes introduced by con-
trpls on new vehicles, %thoirt retrofitting of vehicles in use. The
rapid decline in hydrocarbon and carbon monoxide emissions is due
to controls on vehicles after 1968. No effective controls to abate
nitrogen oxides are projected, but the amounts emitted by the
trari±)portation sector are expected to drop slightly through 1980 as
a result of the introduction of engines having lower combustion
ratios.

The transportation sector is projected to continue to generate most
of the CO, to remain, a trivial generator of particulates and sulfur
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Figure 25

, The Base Case of SEAS: Generation of Po Vials, by Sector
(1971 Emissions o 100)
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Figure 27

Federal Administrative Regions

oxides., and to heroine less significant than stationary sources (in-
s and electric utilities) as a source of nitrogen oxi&s and un-

burned hydrocarbons.'" Stationary sources are projected to decrease
their etnissions'of.particulates and sulfur oxides substantially as the
1977 standards are met. After 1977, emissions will increase again as
the economy expands.

The lower section of Figure 25 similarly compares controlled And
uncontrolled effluents from municipal sewage systems and major
industrial sources (including electric utilities). Municipal sewage
treatment effluents are projected to account for virtually all of the
"controlled- nutrients and 70 percent of the dissolved solids. Abate-
ment of 1301) and suspended solids is projected to be similar in
both setot

SEAS also has the capability to estimate the geographical distribu-
tion of pollution.' Figure 26 ,hows the distribution of popula-
tion axed annual expected pollutant loads of the 10 Federal adminis-
trative regions for 1971 and 1985.

In almost all pollutants, Region 5, the northern Midwest, emits
the largest volume of pollutants, and its share of national emissions is
generally larger than its share of the population. Taken together, the
four western regions have a disproportionate share of water effluents
in 1971, but by 1985 their share of BOD and suspended solids is closer
to their share of the pOpulation. In the three northeast regions, the
shares of --"st air and water pollutants are lower than their share
of the population, but by 1985 their shares of os air emissions and
of BOD are increased in comparison to other regions.
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Energy and the 'Environment

MERES MERES is being supported by CEO in association with
Brookhaven National Laboratories, the National Science Foundation,
the Environmental Protection Agency, and the Atomic Energy Com-
mission. It has been developed in recognition of the importance of
energy production and use in terms of environmental quality and to
assist in identifying the potential environmental impacts of alterna-
tive ways of meeting future energy needs._

MERES is not a model in the SEAS sense, but 4 computerized
data base permitting rapid and comprehensive analyses of the 'direct
environmental effects of energy supply any! use. MERLS does not
project levels of energy consumption as the SEAS model does. Rather,
it computes in detail the implications of energy consumption scenarios
supplied to it in terms of energy efficiency, costs, air pollution, water
pollution, solid waste generation, land use, and occupational health
and safety. The scenarios can focus on details of the energy sector
e.g., the use of electricity produced in coal-fired power plants for

Isk\..residential space heating-41r can include 'projections of the to 1

national consumption of energy. In either case, MERES analyzes the
environmental effects (as well as the energy efficiency and cost) as-
sociated with each step of the energy system from'extraction through
end use.

The environmental data in MERES were developed for two cases
of environmental control, a "low abatement" case and a "high. abate-
ment" case. The low abatement case (which is similar to the SEAS
"1971 abatement" ease) assumes that elvvironmental impacts, energy
efficiencigs, and costs are similar to current (1972-731 environmental
control practices for each process. The controlled case assumes that
control technology presently mandated or likely to he required in 5
to 10 years is used.

.nalyzing Energy Systems---Figure 28 summarizes thp information
provided by MERES for three detailed energy systems chosen
to demonstrate the capabilities of the model. In the first two systems,
the energy is ultimately used for residential space heating but comes
from different sources. One system (coal/electricity/space heating)
analyzes electrical space heating with the electricity being produced
from coal, and the other (natural gas/space heating) analyzes heat-
ing directly with natural gas. The third system (petrdleum/auto) °
analyzes the use of petroleum in operating private automobiles. Each
system is standardized on the basis of its delivering 1 million (1 X
10°) BTUs of energy to the end use. For residential space heating this
is equivalent to 2913 kilowatt hours of electricity or approximately
1,000 cubic feet of natural gas. For the automobile system the 1

million BTUs is equivalent to approximately 8 gallons of gasoline.
All these analyses assume average national conditions, both in the

- generation of environmental effects and in other details of the sys-

298

32h
O



Figure 28

MERES: Selected Environmental Impacts Associated With
Three Energy Systems
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tern. For it tance, in the petroleum/auto system, the crude oil is
allocated at e extraction stage to onshore production, offshore pro-
duction and i ports, and at the transportation stage to tankers, pipe-
lines, barge., trains, and trucks in proportion to current national
averages. In the coal/electricity/space-heating system, coal extraction
is similarly allocated to underground an surface mining, coal trans-
portation to barges, trains, pipelines, trucks, and conveyors, and so
forth.

.

The results presented in riitti,e 28 indicate both the differing
impacts of each system, and th' relative impacts at different stages
within each system.5° The information on energy use dicates that
for the same amount of energy delivered to an end u e, the natural
gas/space heating system is more efficient han either he petroleum/

' auto system- or the coal/electricity/space eating system. the coal/
electricity/space beating system requires almost 5 units, the petro-
leum/auto system 3.9 units, and the natural gas/space heating sys-
tem only 1.1 units of energy input for.every unit of energy delivered
fo the end use. For both coal and petroleum systems the biggest
energy loss is at the extraction stage where less than one-half of the
available energy is actually extracted. The coal system also demon-
strates the substantial losses which occur when the coal is converted
into electricity (these losses, of course, occur in all systems where
thermal energy is converted to electricity) . At the other stages the
energy losses include physical losses (oil spills, etc.) and the energy
required to operate machinery, as fuel for trucks, etc.87

In terms of other effects, the coal system produces the most man-
days lost (as well as the most deaths) from occupational accidents.
Most of thes-e accidents occur in the extraction and transportation of
the coal. (The analysis doe's not include automobile accidents.) The
petroleum system produces the most biological oxygen demand
(BOD), -primarily at the refining (processing) stage. The coal sys-
tem produces the most suspended solids, mainly-at the mining and
washing (Coal processing) stages.

For air pollutants, the coal system is the more serious polluter.
Most of the pollution in the coal system occurs at the conversion
stage, while most in the petroleum system occurs at the processing
stage, and most in the patural gas system occurs at the end use stage.
It should be emphasized that all the data shown here are preliminary,
and the coefficients are subject to ;change as MERES continues to
be verified.

Estimating National Environmental Effects with MERESIn a
second set of applications, MERES was used to estimate the environ-
mental implications associated with two growth rates in energy con-
sumptiona high ,rate of 4 percent per year and a low rate of 2
percent per year. The scenario assumptions are summarized in Table
25. Again, all emissions are related to the estimated 1971 emission
levels which are assigned a pollution index value of 100.
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Table 25

MERES Test Run: Assumed Energy Budgets, 1971 and 1978
(In quadrillion BTUs,

r 1971
actual

,

1978

L w
gr h

ate

High
growth
rate

Uses
Household/commercial 14.3 16.0 17.8
Industrial 20.2 23.7 26.2
Transportation 17.0 17.5 20.7
Electrical generation 17.4 22.5 24.2

Total . ill.9 79.7 88.9
Sources 4 .

Petroleum 30.5 30.9 40.1
Naturargas 22.7 24.0 24.0
Coal 12.6 18.8 18.8
Hydro and, nuclear 3.1 6.0 6.0

Total 68.9 79.7 88.9

The projected environmental impacts in 1978 of these projections
are shown in Figure 29 at high and low levels of environmental
control. The comparisons indicate the implications of varying the
energy growth rate and the degree of environmental control.

By 1978, an energy growth rate of 4 percent per year increases
air and water pollutants from the energy sector by 10-12 percent, and
land disturbed (by mining) by approiimately 15 percent as com-
pared to a growth rate of 2 percent per year.

Imposing high environmental controls reduces aggregate air pol-
lutants by 10 percent, although reductions in specific air pollutants
vary widely. (Most significantly, high environmental controls reduce
the level of sulfur oxides by about 50 percent and particulates by
almost 30 percent.) High controls also reduce land disturbed by
about 10 percent, and water pollution by about 5 percent.

These results indicate that, in the aggregate, a lower energy growth
rate and higher levels of pollution control will have about the same
effect i reducing air pollution and the disturbance of land. However,
a owth rate will have a greater positive impact in reducing

r pollution, while higher levels of pollution control will have a
greater positive impact in reducing specific air pollutants such as
particulates and sulfur oxides.

Analyzing Energy Conservation Measures with SEAS-A similar
test of alternative energy futures was performed with the SEAS
model. One run was directed in particular at testing the implications
of stringent energy conservation measures, as well as a shift in the
production of electricity from oil and natural gas to coal. Table 26
compares the projected energy consumption for the SEAS base case
and. this energy.conservation scenario.
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Figure 29

MERES Test Run: Generation of Environmental Residuals, 19781
(1971 Emissions = 100)
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tTho index number, are based on the MERES analysis of aggregate envitonmental effects associated with the
1971 energy budget,
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Table 26

SEAS Energy Conservation Analysis, 1971 and 1985
Iln quadrillion BTUs]

1971
actual

1985

SEAS
base case

Household/commercial
Industrial
Transportation

Total

24.3 39.4
27.6 55.
17.0 31.1

With energy

30.3
40.2
21.9

68.9 125.7 92.4

Thirteen stringent energy conservation measures thought to be
the measures most likely to reduce substantially the recent growth
rate in energy consumption were selected for analysis. These included
such items as improved insulation, total energy systems for building
complexes, lighter autos, increased public transit use, and changes
in freight hauling patterns.6°

Figure 30 indicates some environmental implications from these
tests of energy conservation, assuming the continued implementation
9f environmental controls. Annual air pollutant emissions in the five
major categories are reduced 12 to 26 percent. Annual water effluents
change little.

Figure 30

SEAS Energy Conservation Analysis:
National Air Pollution Emissions in 1985
With and Without Energy Conservation
(1971 Actual Emissions = 100)
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The analysis also compares] pollution emissions in the four energy
use categories: industrial processes; electric utilities and industrial
fuels; transportation ; and residential/commercial. The industrial
process category shows least reduction in air pollution, 1 to 9 percent,
while transportation has the greatest reduction, over 30 percent. The
relatively greater use of coal in electric utilities increases annual sulfur
oxide emissions from this sonrce by 6 percent.

The analysis of the results of these energy conservation scenarios
demonstrates some of the advantages for pOlicymakers of the proper
use of a comprehensive model like SEAS. For instance, one of the
energy conservation measures called for lighter automobiles. This was
partially accomplished by shifting to an aluminumingine block. But
such a shift reuired an expansion in the aluminum industry (which is
a heavy donsumer of energy) with an associated increase in the cost
of pollution abatement in this industry. Such impacts are calculated
automatically by SEAS if the original assumptions are entered into
the model prOperly.

Future Model Development

Both SEAS and MERES are still in the development stage. Addi-
tional energy systems, including some emeiging systems such as coal
gasification and geothermal energy, are being added to MERES.
Emission coefficients are being checked and supplemented, and con-
sideration is being given to making the model more regionally specific.

With the SEAS model, EPA is presently in a Phase III develop-
ment,and testing period. The model is being expanded to include
land use forecasts, runoff associated with land developments, and
natural emissions of pollutants; refined to permit more detailed
analysis of economic and environmental effects in smaller regions;
and broadened to consider the effects of scarcity of materials, changes
in relacive prices, incre%sed recycling of solicrwaste and energy, andc.
varying consumption patterns. (See Figure 31.) Validation and
sensiTh,ity checks will he continued and improved data will be incor-
porated as they become available.

Both of these models are a long way from providing all the environ-
mental impacts and for74asting answers needed by policymakers.
Neittie model can project the impacts of pollutant emissions on
environ ental quality, leir these depend upon the Ambient meteor-
ological nil hydrological conditions, which can only be projected with.
very regio Ily specific models. SEAS and MERtS must also be used
with great sen. ivity to the assumptions that underlie their struc-
ture and to their inherent limitations. At present, particularly with
the substantially more complicated SEAS model, all projections have'
to be interpreted very carefully. Nonefheless, so long as the necessary
caveats are recognized, such tools can provide valuable assistance to
the decisionmaker in analyzing environmental policies, and to the
Nation in projecting environmental trends.
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Figure 31

Proposed SEAS Phase Ill System
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Minerals and Materials Resources

Minerals and materials are of critical importance for economic and
social development throughout the world. The petroleum shortage
due to the Arab embargo focused renewed attention on the continued
availability of various other resources. Certain questions were com-
monly asked : How adequate are world resources of other minerals
and materials compared to anticipated demand? To what degree is
the United States dependent on other nations to supply its needs?
What is the, role of recycling in extending reserves?

The term "minerals and materials" is used collectively for 80-odd
basic non-living resources, including fuels, ores from which metals
and alloys are produced, abrasives, sand, gravel, stone, clays, and
other materials, listed in Table 28 (p. 308) . It excludes agriculture
and forest products, such as foods, timber, and paper.

Several in-depth analyses of how possible shortages of minerals
and materials may limit growth have recently been made by groups
such as the Club of Rome and the National Materials Policy Com-
mission. This section will present available data on domestic and
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world reserves of minerals and materials resources, relate these
reserves to cumulative demand up to the year 2000, describe the U.S.
situation in particular, and discuss the contribution of recyling to
extending available supplies,

Before considering these matters, it is important to clarify the
meaning of "reserves," "resources," and related terms.

Reserves are reasonably well identified deposits sufficiently rich in
grade to be worked profitably with existing technology under existing
economic conditions. They are the working inventory, important for
the rwar future, but they bear little relationship to the total resources
in the ground or to the amounts that may ultimately be removed.
Estimates of reserves are subject to rapid change.

Resources is a broader term. It includes reserves, but it also in-
cludes three additional categories: "identified subeconomic depos-
its," "hypothetical resources," and "speculative resources.v Identified
subeconomic deposits are known to exist but are too costly to ex-

' ploit without -development of cheaper recovery technology or higher
prices. Hypothetical resources have not yet been discovered but are
geologically predictable in known mineral districts. Speculative re-
sources are those assumed to exist in unknown mineral districts on
the basis of broad geologic similarities or statistical relationship with
known 'Mineral districts. Exploration for materials and minerals is
generally directed at hypothetical and speculative resources. If dis-
coveries are made, they become a part of reserves or of identified
subeconomic deposits, depending on their exploitability.

'Incorrect understanding or use of these terms leads to confusion
about capability of meeting demand. In particular, it is important
to understand that reserves are a measurement that changes with dis-
coveries, technological advanLes, and shifts in the econom and they
cannot be construed as showing a capability to meet demand. The
history of U.S. reserves and prccduction of copper, lead, and zinc for
the past two decades, as compiled by the Bureau() of Mines and
shown in Table 27, illustrates this point.

Table 27

U.S. Reserves and Production of Copper, Lead, and Zinc,
1950-71

[In millions of short tons]

Reserves
1950

Production
1950-71

Reserves
1971

Copper
Load
Zinc

25
7

16

25
8

12

81
36
30

Source: U.S. Department of the Interior, Bureau of Mines, Mineral Facts and
Problems, 1950 and 1970, and annual commodity statements for 1971 and 1972
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From the perspective of 1950, U.S. reserves appeared only sufficient
to meet production needs for a 20-year period. However, despite the
large amounts produced between 1950 and 1971, new discoveries, the
development of new technologies, and rising prices expanded the
economically accessible deposits over that period, so that reserves of
1971 were substantially higher than those of 1950. This pattern has
been typical for many minerals. It gives, however, no assurance that
reserves will not eventually reach an upper limit.

Economic Factors

In spite of expanding demands for minerals and materials, prices
in constant dollars have not changed much 'over the past 15 years,
with the exception of petroleum and some metals. Prices of some com-
modities have even declined or have fluctuated both above and
below the norm. This price behavior indicates that minerals and mate-
rials technology have made an important contribution towards stabi-
lizing prices. Availability has thus far generally kept pace with ex-
panding use, even though in many cases reserves of lower grade had
to be exploited. However, it now appears that the combination of in-
creasing world .demands, higher costs of fuels, and lower grades of
reserves is beginning to overtax supplies and increase prices to a
greater degree than heretofore.

Both the supply and demand for minerals and materials are highly
dependent on price. Price, in turn, depends primarily on the amount
available to the market at a given time. During the Arab oil boycott,
for example, the price of petroleum rose dramatically even though
the world's supply of petroleum in the ground remained unchanged.
Price also depends on reserves, the cost to produce and market, and
the demand. If the price of a mineral or material rises, a number of
countervailing effects can occur: some previously subeconomic de-
posits may become economic reserves; new technology may be de-
veloped -(or become economic, which has thee same effect ; or over-
all demand may fall, either absolutely or through substitution of an

/alternative mineral or material. In short, supply and demand for min-
erals and materials are determinki by the dynamic interaction of
physical availability, costs of production, availability of technology,
and degree of substitutability.

A Look Ahead

Pr9jections of the primary mineral demand for the United States
and for the rest of the world to the year 2000, compared to mineral
resources recoverable at 1971 prices (reserves) , are shown in Table
28, prepared by the U.S. Department of the Interior. This tabulation
shows that 'at 1971 prices reserves of 62 commodities are adeqUate
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to meet cumulative world demand at least to the year 2000 and gen-
erally for many years more. This roup includes many important'
items, such as aluminum, chlorine, chromium, iron, magnesium,
nickel, platinum, coal, and oxygen. However, reserves are not presently
adtquate for 25 commodities including copper, lead, zinc, tin, na-
tural gas, and petroleum. Past experience suggests that the possible
shortage of such ittilris will probably be forestalled by discoveries of
more reserves, rising prices, development of new technology, recy-

-Ving, and substitution of other commodities. World demands could,
lowever, become much greater if developing countries were to in-
crease their standard of living substantially; and this, of course, ig a
valid goal.

Generally, most resources will be adequate until the year 2000,
especially if prices rise. As prices rise, demand will be curbed, and
efforts° to conserve, to recycle, and to use substitute materials will be
increased. That prices will rise seems rather certain.

Much materials productionqlepends heavily upon the.use of energy
for earth moving, mining, and transportation. Many products are
made at high temperatures, requiring copious amounts of heat. Thus,
the recent sharp 'rise in costs of all fuels will certainly increase the
costs of making many minerals and materials available. Further, as
new technologies are developed to exploit lower-grade ores, more
energy is generally required to process the larger amounts of ores
containing lower concentrations of desired minerals. It may also be-
come .necessary to introduce new operations which consume more
energy and are otherwise moriexpensive to conduct.

Although a rise in prices will naturally curb demand; it is still.
a concern that there will ultimately be a limit to the practical avail-
ability of recoverable resources.

A qualitative appraisal of the sufficiency of world resources for
selected mineral commodities developed by the U.S. Department of
the Interior is given in Table 29. In this analysis it is presumed that
the great bulk of future supplies will be drawn from the category of
hypothetical resources rather than reserves.

U.S. Consumption and Imports of Minerals

In 1950, the United States consumed 2 billion tons of new minerals
and materials, equivalent to 26,000 pounds per capita of population."
By 1972, as Figure 32 shows, about 4 billion tons (40,000 pounds per
capi as were consumed. In 1972, the value of these domestic raw
min rals and materials was432 billion, imports accounted for an-
oth r $4 billion, and reuse of old scrap an additional $2 billion, for a
total of $38 billion. Processing increased the value to over $150 bil-
lion, to which must be added $10 billion for imports of processed
products. For comparison, the GNP was $1,152 billion in 1972. Since
exports of. raw and processed minerals and materials totaled $8 bil-
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Table 29

'Selected Mineral Resources

Mineral commodity

Aluminum
Antimony
Asbestos
Bar Ito
Beryllium
Boron
Bromine
Calcium chloride (brine)
Chlorine .

Chromium
Clay
Coal
Construction stone

Crushed
Dimension

Coker
Diatomite
Feldspar
Fluorine

..Gold
Graphite
Gypsum
Iodine
Iron
Kyanite
Lead
Lirnettone and dolomite
Lithium
Magnesium
Manganese -.
Metcury
Mica

Sheet
Scrap and flake

Molybdenum
Natural gas
Nickel
Nitrogen
Peat
Petroleunt liquids
Phosphate
Platinum group
Potash
Rare earths

(1 Salt
Sand and gravel

"Silver
Sodium carbonal, Ei.id sulfate I
StrontiUm
Sulfur
Talc
Thorium.
Tin
Titanium
Tungsten
Uranium
Vanadium

See footnotes at end of table.

3 4 ').

Idedtified
resources

Hy
ros

othetical
roes 2

Very large tcDl
Small Small
Small Insigi lficant
Very largo Velnarge
Very large Huge
Very large Huge
Huge Huge
Velliarge Huge
Huge Huge
Insignificant Insignificant
Large Very large
Huge Hube

Large KDI
rge KDI

Large Large
Huge KDI
Huge Huge
Small Small
Large _KDI
Very large KDI
Huge Huge
Very large Huge
Very large Huge
Huge Huge
Large Moderate
Large KDI
Huge Huge
Huge Huge
Large KDI
Small KDI

Insignificant
Huge
Huge
Moderate
Large
Huge
Huge
Large
Very large
Moderate
Very large
Huge
Huge
Large"
Moderate
Huge
Huge
Huge
Very large
Very large
Insignificant
Very large,
Moderate
Large
Very large

Very large
Huge
Huge
Large
KDI
Huge
KDI
Large
Huge4).
Large
Huge
KDI
Huge
KDI
Large
Huge
Huge
Huge
Huge
KDI
Insignificant
Very large
Moderate
Large
KDI
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Zeo lites
Zinc

-Zirconium

Table 29Continued

Selected Mineral ResourcesContinued

$6#

Mineral commodity
Identified
resources I

Huge
Very large
Large

Hypothetica I
resources

Huge
Very large
KDI

HugeDomestic resources (of the category shown) are greater than ten times
the minimum anticipated cumulative demand (MACD) between 1968 and 2000.

Very large Domestic resources are two to ten times the MACD.
LargeDomestic resources are approximately 75 percent to twice the MACD.
ModerateDomestic resources are approximately 35 to 75 percent of the MACD.
SmallDomestic resources afe approximately 10 to 15 oercent of the MACD.

- InsignificantDomestic resources are less than 10 percent of the MACD.
KDI(Khown data insufficient) Resources not estimated because of insufficient

geologic knowledge of surface or subsurface areas.
1 Includes reserves and materials other than reserves which are reasonably well

known as to location, extent, and grade and which -nay be exploitable in the future.
under more favorable economic conditions or with improvements in technology.

2 Undiscovered but geologically predictable deposits of matertals similar to
identified resources.

Source: U.S. Departmeilt of the Interior. Mining and Minerals Policy, 1973 09731
p. 54.

lion, there was a deficit of $6 billion ($8 billion minus $4 billion for
raw materials imports and another $10 billion for processed product
imports) in the balance of trade. Obviously, domestic resources have
not kept pace with domestic demands. Moreover, this imbalance has
been made greater by the rise in price of imported petroleum.

Of the nearly 40,000 pounds of minerals and materials consumed
per capita in the United States in 1972 (see Figure 32) about 46
percent by weight was fuels, about 51 percent was nonmineral
mostly sand, gravel, cement, and stone used in constructionand
about 3 percent was processed minerals. *Li

The United States is one of the more resource-rich nations in the
world. Howe , as shown in Table 28, the United States does not
have sufficient serveq of 47 of the 87 commodities listed to satisfy
cumulative dem nds to the year 2000. And it is self-sufficient in only
2 of the 25 commodities for which world demand exceeds reserves.
In fact, the United States, now imports from 90 to 100 peftent of its
needs in 8 important materials, including the platinum group, chro-
mium, aluminum, and manganese; from 50 to 90 percent in another
12 materials, including titanium, tin, asbestos, nickel, zinc and
mercury; and 15 to 50 percent of its needs in 14 more materials, in-
cluding gypsum, petroleum, iron, lead, and copper. This is depicted
in Figure 33. -

Exploitation of reserves is dependent upon many other factors
besides their known presence at various locations in the earth's crust.
Exploiting reserves is capital-intensive and heavily dependent on fuels
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Figure 32

U.S. Annual Requirements for New Materials per Capita, 1972
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SAND AND GRAVEL

6500 LBS
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CEMENT

GOO LBS.

CLAYS

21. A El
1200 LBS. 50 LBS. 25 LBS. 15 LOS. 15 LBS. 35 LBS. OTHER

IRON AND STEEL ALUMINUM COPPER ZINC LEAD METALS

210
450 LOB 1200 LBS.

SALT OTHER
NONMETALS

d.

7800 LOS
PETROLEUM

Plus

5000 LOS COAL 0000 LOS

NATURAL GAS

To Generate

1/20 LB URANIUM

ENERGY EOUIVALENT TO 300 PERSONS WORKING AROUND-THE-CLOCK FOR EACH U.S CITIZEN

ri

U.S. Total Use of New Mineral Supplies in 1972 Exceeded
4 Billion tons

Source: U.S. Departmenttof the Intoner, Mining and ititnerals Policy, 1973 119731. p. 18.

of a quality which will not seriously degrade either the product or the
environment. Recovery of the materials from the earth and subse-
quent\ processing operations must compete with other possible uses
for the land necessary to do such work. International trade considera-
tions may arise which create an imbalance of payments. Time re-
quired to develop alternate fuels and substitute materials may be
significant. Altogether, 'the combined effect of these constraints may

532-587 a - 74 - 3 4
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Figure 33

U.S., Demand for Minerals and Mineral Resources

Supplied by Imports, 1972

Mineral In Percent Imported Ma;or Foreign Sources
0 25 50 75 160

I

PLATINUM GROUP METALS ur. US:R. LOUTH AFRICA. CANADA. JAPAN. NORWAY

MICA (CO)Et INDIA. CTIAZIL. MALAGASY

CHSOMIUM Ilhn, LOU/II AFRICA. TURKEY

STTIONTIUM MEXICO. SPAIN

COBALT ZAIRE, 0E101U:A LUX CMCOUTid FHA AND, CANAINANDRISAY

TANTALUM NIGERIA. CANADA, ZAIRE

ALUMINUM c.-4,3L-4 =9. JAMAICA, CORINALI. CANADA. AUSTRALIA

MANGANESE GACON, TOUT. AFRICA. ZAIRE

FunrcE. MEXICO. /31/1. ITALY. SOUTH AFRICA

TITANIUM Er,. ATIOWIALIA

ASCESTO3 CMJADA. GOUT*/ AFRICA

TIN MALAYSIA. THAILAND. COLIVIA

CSMUTII MEXICO, JAPAN. rEnu. UK. KOREA

NICKEL CANADA, NOWWAY

MUMMA CRAZIL. NIGERIA, LIA/AGAST, /*MILANO

ANTIMONY LOUTH AFRICA MEXICO. UK, COLIVIA

GOLD CANADA, CAJITZERLANIE, USSR

POTASSIUM CANADA

MERCURY CANADA, MEXILO

ZINC CANADA. MEXICO PERU

SILVER CANADA. PERU. MEXICO. HONDURAS. AUSTRALIA

BARIUM PERU. IRELAND. MEXICO. GREECE

GYPSUM CANADA. MEXICO. JAMAICA

SELENIUM GAMMA. JAPAN, MEXICO. UK1.a.r....v.k.1...
PERU. CANADA

VANADIUM COUNT AFRICA, CHILE USSR

PETROLEUM L.r. ..rrr pull CENTRAL. AND LOUTH AMERICA. CANADA. ***MOLE EAST

IRON =Mr 1 CANADA. vENEZL1ELA. JAPAN. COMMON MARKET (EEC,

LEAD CANADA AUSTRALIA. PERU. MEXICO

CADMIUM MEXICO. AUSTRALIA BELGIUM. LUXEMISOORG. CANADA. /ERR

COPPER 1 CANADA. PERU. CHILD

TITANIUM (M101110) CANADA, AUSTRALIA

DARE EARTHS AUSTRALIA. MALAYSIA. INDIA

PUMICE GREECE. ITALY

a* SALT j CANADA, MEXICO. DAHAMA9

CEMENT CANADA, BAHAMAS. NORWAY

MAGNESIUM 010111Mtf:01 GREECE. IRELAND

NATURAL GAS 2 J CANADA,,

RHENIUM WEST GERMANY. FRANCE

JSTONE I , CANADA. MEXICO. ITALY. PORTUGAL

0 25 50 75 100

Score°, U.S. Department of the Interior. Mining and Minerals Polity, 1973119731, p. 22.

.316

( 34d



Figure 34

Metals Recovered from Scrap in the United States1

Major
Short tons
recycled

from scrap
46,400,000 2

Lead 506,000

CUM 473,000

Aluminum 250,000

Zinc 01,000

Chromium 60,000

Nickel 73,900

Tin 13,000

Antimony 17,600

Magnesium 2,700

Minor

Mercury 494

Tungsten 250

Tantalum 62

Cobalt 65

Selenium 15

Precious

Silver 1,049

Gold 02

Platinum group 10

0'
Percent of U.S. consumption

215 510 75 100

I

lExcluding home reran
2Includmo exports.
Source: U.S. Department of the Interior. Min trig and Mina ° Is Palmy, 197311973). p.20.

cause the cz.i....alent of a materials shortage which will be every bit
as real to the consumer as if reserves were actually exhausted.

All countries depend heavily on imports of numerous materials,
for useful concentrations of resources are not spread uniformly among
nations but are instead located in an unbalanced; and scattered
fashion. Therefore it is a global fact of life that, so far as resources
are concerned, there is an interdependence among nations that
transcends national boundaries, economic and technical capabilities,
or political ideologies.
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Recycling

U.S. recovery of ,minerals and materials through recycling is de-
picted by Figure 34. The total recovered annually is about 48 million
tons, about 1 percent of consumption or 458 pounds per capita.
Almost all of this recovery-440 pounds per capitais iron; about
half of that comes from iron foundry and steel mill scrap, whereas
the other half is purchased. Obviously, there can be no recovery of

iafuels that were burned, and little .can be salvaged from construction
terials, except for used brick. There is, however, great potential for

increasing the amount of processed mineral products recovered for
recycling.

The importance of recycling is two -fold: it augments supply,
thereby preservingthe.resource ; and it conserves the energy otherwise
required to process virgin materials. Potential energy savings are con-
siderable To process aluminwn from virgin sources requires 30 times
more en t than processing aluminum from recycled scrap. Steel

° made from virgin ores requires two and a half times more energy than
steel made from recycled metal. That is, to process 1 million tons
of steel from ore requires the energy equivalent of 2.5 million barrels
of oil, while proi-essing the same amount through recycling requires
1.0 million barrels. Thus every million tons of steel scrap that is lost
to reconversion By corrosion or by burial in a dump also represents
the loss in energy equivalent to 1.5 million lArrels of oil.

As discussed 'in Chapter 2, the recent increases in energy prices are
serving as a major stimulant to recycling by creating new markets for
recycled materials. Hence, We can expect that the proportion of
minerals and materials recovered through recycling in the future will
increase considerably beyond that shown by Figure 34.

Pesticides '"

Over a billion pounds of pesticidesinsecticides, herbiades, and
fungicidesare manufactured in the United States each year, of
which more than three-quarters is used domestically. The amount
manufactured and used continues to grow, with herbicides showing
the most rapid rate of growth in are last decade (Figure 35) .

Environmental problems related to pesticides are usually very diffi-
cult to asses. Analysis and understanding of potential problems are
greatly aided through the use of "chemical flow" analysis, particularly
commercial flow analysis ( the route of chemicals from raw materials
through manufacture to end use) and environmental transport anal-
ysis (the route and rate by which the- pesticide flows into and
through the environment) . Flow analysis provides an essential tech-
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Etat 35

Synthetic Organic insecticide, Herbicide, and Fungicide
Production, United States, 1950-73

Total
Insecticides
Fungicides
Herbicides

0
1950 1952 1954 1956 1950 1900 1902 1904 1900 1900 1970 1972

IThe Stanford flc-xarch Imhtute method clantratea daub:. countsnu of Arum., anal, and thus rho ftuurth
or) tom, than off and Tani/ Cortunc=nan totah for 19:10- 70

SOW.' 70 from Stanford flescarth Inuituto -Errnronmcntal Indrotor* for Poshortes.-
prepared for rho Counco on Envtronmsntal Chula, Ann) 19,77. 1971 73 from U S 1'0,411 Sornancnan UrraIlmtnary datat

nique for.locating the points at which pesticides enter the environ-
ment, thereby providing an essential starting point for evaluating the
environmental effects of the present use of a pesticide and comparing
it with alternatives.

Through a contract with the Midwest Research institute ( MRI) ,
CEQ and EPA this year undertook such an analysis of pesticide
flows. This study analyzed available information and data on the
production, import, and export of raw pesticides, and examined their
usd by agriculture, by the industrial-commercial-institutional sector,
and by agencies of Federal, state, and local governmentsa crude
commercial flow analysis. In addition, detailed case studies were made
of the production, distribution, and use patterns of 25 representative
pesticides which constitute more than 80 percent of the total value
of annual usethe first stage of an environmental transport analysis.G°

Commercial Flows

According to the U.S. Department of Agriculture, farmers in 1971
used approximately 494 million pounds of pesticides, or 59 percent
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of U.S. total production. This amount is 40 percent above 1966'
levels el Table 30 gives the USDA estimates of the percentages of
pesticides used by farmers in the United States in 1966 and 1971.

Farmers' use of pesticides is highly concentrated, with only a small
nupber of crops accodnting for 80 to 90 percent of all agricultural

Fortxample, three crops account for close to 80 percent of
herbicides used on farmscorn (about 50 percent) , soybeans (17
percent) , and cotton (11 percent) . Only two crops account for nearly
70 percent of agricultural insecticide usecotton (about 50 percent)
and corn (18 percent) . Nearly 60 percent of all agricultural fungicides
is used on fitrit and nut crops, and 25 percent is applied On vegetables.

The larger and more diverse industrial, commercial, and institu-
tional sectors consume approximately 23 percent of domestically
used pesticides to control highly varied pest problems. Table 31 shows
MRI estimates for the use by these sectors of the 25 pesticides studied.
The 9 pesticides whose use is estimated at 4 million pounds or more
reflect the diverse nature of pest problems in this sector. Chlordane
is used within structures to control structural pests such as termites
and nuisance pests like cockroaches. Malathion is also used for
indoor nuisance pest control but is used in larger quantities to prevent
insect damage in stored foods. The herbicides 2,4-D and MSMA are
used for brush control, particularly in forest management, along
utility lines and railroad rights of way, and in controlling aquatic
weeds' in waterways. Sodium chlorate is used as a general weed-con-
trolling agent throughout industry but has found particular use in
"sterilizing" ,railroad beds. Nearly a billion pounds of creosote is used
annually and close to 48 million pounds of pentachloroPhenol, both

Table 30

Estimated Use of Pesticides by U.S. Farmers, 1966 and
1971

(In minion pounds, active Ingredient]

Total U.S. use Farm use Farmers'
share of total

1966 1971 Percent.
increase

1966 1971 Percent
increase

Type of Pesticide i (percent)

1966 19711966-71 1966-71

Herbicides 227 359 58 125 251 101 55 70
Insecticides 329 319 3 .195 201 3 59 63
Fungicides 125 155 24 33 42 27 26 27

Total 681 833 22 353 494 40 52 59

Eihrbicides Include plant growth regulators, dofo !ants, desiccants: insecticides
Include miticides, rodenticides, fumigants. Excluded are sulfur, creosote, petroleum
oils, and several other pesticides.

Sources: U.S. Department of Agriculture, Quantities of Pesticides Used by Farmers
in 1966, Agricultural Economic Report No. 179 (1970); and U.S. Department of
Agriculture, Economic Research Service. Quantities of Pesticides Used by Farmers
in 1971 (1974).
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Table 31

Pesticide Use in the Industrial, Commercial, and
Institutional Sectors

[In million pounds, active Ingmdlent]

Pesticide Total

Insecticides
Aldan 1.7

v
Carbaryl 1.0
Chlordane 6.5
Diazinon 1.2
Malathion 4.0

Herbicides
1.0

Herbicides
Atrazino G' £7
Bromacil 2.3
2,4.D 6.0,
Diuron 4 3.8

,- MSMA 4.0
Sodium chlorate 19.0

Fungicides and wood preservatives
Creosote v 970.0
Pentachlorophonol and sodiurb salt 47.5

Fumigants
Methyl bromide 16.4
p-Dichlordbonzeno 14.0

Source: Midwest Research Institute, "Production, Distribution, Use, and En-
vironmental Impact Potential of Selected Pesticides," prepared for the Council on
Environmental Quality (April 1974).

used as wood preservatives. Methyl bromide is used to fumigate stored
foods and p-dichlorobenzene within structures to control moths.

Governmental agencies use approximately 2 percent of all pesti-
cides. With the exception of wood preservatives, which agencies
seldom use, governmental use of classes of pesticides closely parallels
nationwide patterns.

Environment .I Flows

calif& alyses indicate the nature of chemical use. This
ation permits es 'mates to be made as to the chemical form and

ity likely to enter he environment. It also provides a means of
ermining where th substance enters the environment. When

mented with formation on environmental transport and
ical and heath effects, such analysis facilitates assessment of

the environmental roblems from a given chemical.
Data for this first sage was collected by MRI for 25 selected pesti-

cide ,case studies. For each of these chemicals, MRI assembled infor-
mation on product description; manufacturers and locations; pro-
duction methods and waste control technology ; formulation; packag-
ing, and distribution; use patterns; alternatives; and environmental
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Impact. Material flow diagrams showing the movement of raw mate-
rials to manufacturing locations arid the flow of pesticides into the
environment through manufacturing losses and use were generated
for each.

Figures 36 and 37 represent two of the many different types of
pesticide material flow patterns observed in the case studies. In the
case of aldrin (Figure 361 raw materials flow from Oregon, Texas,
Illinois, and New Yor'lt to a single manufacturing location in Colo-
rado. Approximately 11 million of the 12.7 million pounds of aldrin
consumed annually are used in the Midwest, particularly in Iowa,'
Missouri, Illinois, Indiana, and Ohio. By contrast (Figure 371,
sodium chlorate is prdduced in at least 11 different locations and
used throughout the Nation.

Because pesticides ow/introduced intentionally into the environ-
ment, an index of environmental quality relating to them cannot
be measured in terms of the quantity of pesticides produced. Rather,
the most important measures are, the environmental concentrations
of pesticides accumulated and their effects. To make such a deter-
mination, however, requires research and monitoring. Thus, flow
analysts similar to those done by MR1 provide information on the
quantity arid location of chemicals entering the environment and
thereby establish the basis for a very valuable assessment tool.

Figure 36

Aldrin Flow Diagram, 1972

Estimated a Iflon pounds,
flow activo inprectents

U.S production 130
Imports 0

Epolv., 03

US suppiy 12.7
ErOduetIOn

IMO Uso

Source Midwest Research Institute:Production, Distribution, Use and
Environmental Impact Potential of Selected Pesticides:18111=3o, 1976), p 128
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RPM 37

Flow Diagram, Sodium Chlorate,1972

G.m

U.S vaz:uct:a. 400.0

300
Expert, n 0

430 0

Ua 35 0

* ProCuttoo ram

7 Sourco. Muir= Acccarch InCtitUtO, "Production, DIstriqution. Lica cnd
Enthronmcatcl Impcct Potcnticl of fic:tcted Pcctictc1:3", prepacd for tha Council
on Environmcntel Quclity, (Chicplo. 1074). p. 253. I

Wildlife and Habitat
Our. Nation has more available information about wildlife and

wildlife habitat resources than any other country. However, this in-
formation is almost entirely the result of studies and monitoring con-
ducted with very limited scope and intent, such as censuses of species
that have important commercial or sport value, monitoring of pests,
and studies of individual ecosystems. Available data are usually lim-
ited to species and localities of special interest to man. Our abilities
to characterize most species, wildlife communities, and habitat trends
are incomplete and relatively primitive."'

Compelling reasons for improving our wildlife monitoring capabil-
ities are easily identified. As the following discussions indicate, these
reasons include the considerable economic and public use value of
the Nation's wildlife resources; the importance of preserving endan-
gered species; and the value of wildlife monitoring as potentially in-
dicative of environmental conditions and disturbances.

Economic and Public Use Values

Nearly 42 million Americans purchased hunting or fishing licenses
in 1973.6' State revenues from these licenses exceeded $242 million.
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Nearly 9 million fisting licenses were purchased in California, Michi-
gan, and Texas alone. State hunting license sales exceeded a million
each in the states of California, Michigan, New York, Pennsylvania,
and Texas. Moreover, the public demand in some areas presently
exceeds the licenses which can be issued. 15 Idaho, applications for
big game hunting permits in 1973 exceeded available permits by more
than five to one. In Minnesota, 1973 moose hunting applications
exceeded the number of permits that could be issued by more than
ten to one.

In addition to state license revenues, s ort hunting and fishing
generate considerable incidentally related revenues. Total estimated
expenditures of big game hunters on National Forest lands alone, for
example, exceed $2.5 billion per year.°4 In 1972, more than 9 million
big game hunters visited these lands. An additional 4 million visits
by small game hunters were recorded the smile year.

Nonconsumptive uses of wildlife and habitat resources also have
achieved considerable importance, especially in recent years. For
1970, the U.S. Department of the Interior's National Survey of
Fishing and Hunting identified more than 12 million persons engaged
in wildlife observation and photography, as compared with 21 million
hunters. In 1971, nature observers and photographers accounted for
nearly 18 million visitor days in National Forests. °3 On the basis of
surveys conducted in the southeastern United States, estimated user-
values to persons engaged in wildlife observation and photography
averaged $65 to $80 per day, as compared with $39 to $60 per day
for hunters. The value of wildlife and habitat resources in the South-
/Nast has been economically assessed at $12.3 billion for noncom-
sumptive uses, as compared with $11.8 billion for consumptive uses."

Economic factors and estimated values to users are by no means
the only, or even the most important, basis upon which to demonstrate
the need for improved study and monitoring of our Nation's wildlife
and habitat resources. It is obvious, however, that effective and
efficient use, management, and protection of these resources depend
upon an adequate information base.

Endangered Species

Information about wildlife species threatened with extinction pro-
vides a case example of The need for improvement in our understand-
ing. Our ability to recognize an endangered species has always de-
pended as much on the status of our knowledge about that species
as upon its actual endangered status.

During the past three centuries, approximately 300 species world-
wide are estimated to have become extinct. At least 50 of these known
species were higher vertebrate animals native to the United States
and its/ territories. Nearly all of these extinctions are directly or in-
directly attributable to human influences. But the modern species
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The whooping crane,
a threatened species.
Only about 100 exist today.

<3

extinctions of which we are aware represent only a portion of those
which have occurred, since Our interest and limit,ed study have been
focused mostly on the more obvious higher animals. Information
about the endangered status and extinctions of lower animals, par-
ticularly invertebrates, has been generally lacking.

The 'Federal Government has been formally involved in protecting
threatened species since 1966. The U.Ss Fish and Wildlife Service
has recognized for some time that approximately one-tenth (nearly
200 species) of the higher animals (mammals, birds, reptiles, am -,
phibians, and fishes) in the United-States are endangered. During
the ilast 2 years, however, the Office of Endangered Species of the
U.S. Department of the Interior has been reviewing information
pertinent to the endangered status 'Of not only these higher animal
groups, but also of three of the classes of lower animals: crustaceans,
clams, and snails.

The review has indicated that approximately one-tenth (100
species) of the clams and one-tenth (200 species) of the snail species
in the United States also appear to be threatened.°7 Moreover, other
studies have found that approximately one-tenth of our North Ameri-
can plant species are also presently endangered.

The concept that one-tenth of the biologicar diversity in major
groups may be threatened is significant. Although about 80 percent
of the animals known to be threatened are geographically isolated
to some degree,. the other 20 percent are widely distributed." Man
depends directly on thousands of species of living organisms for his
needs, and indirectly on the adaptive diversi and ecological roles
played by countless others. Although the apparen portance of
some of these species to roan may be aesthetic or of hu an interest,
it is well known, albeit frequently not well understoo' ;, that each
kind of living organism occupies a particular role /niche in the
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environment, and that the survival of sufficient numbers of individ-
uals of any species may be important to the dynamic functioning of
the ecosystems in which they occur.

The -extinction of living species is not a human innovation. Ex-
tinction and replacement by other living forms has been a funda-
mental natural aspect of the evolutionary process as long as life h
efdsted on earth. In modern times, however, human activities have
greatly accelerated the rate of species extinctions. Perhaps of equal

, importance, man's activities have altered the fundamental nature of
this process.°

Throughout biological evolution, most "extinctions" appear to
have been stages in the process of adapting genetic lineages to chang-
ing environmental conditions. Although some catastrophic extinc-
tions did occur naturally, producing total loss of a genetic line, such
catastrophes were comparatively rare. In modern times, however,

-man-induced extinctionswhether due to habitat loss or alteration,
pollution, insufficiently regulated hunting, or other factors- --have
mostly amounted to total genetic losses.

It is not difficult to gain general agreement that man-caused in-
creases in the endangerment and extinction of wildlife are undesira-
ble. However, it is more difficult to obtain such a consensus when con-
sideration must be given to the economic costs involved in correct-
ing such trends, including natural habitat preservation, pollution con-
trol, regulation of pesticides and other toxic substances, and wildlife
and park management. Endangered species often are, in effect, com-
petitors for habitat and other resources with other kinds of human
uses and needs.

Measures needed to protect endangered species vary considerably
in difficulty and cost. Of the approximately 400 invertebrate species
wbich presently appear to be threatened, for example, about one-
third probably could be restored by relatively inexpensive means.
Such meastires might include modifying the boundaries of designated
natural areas such as Mammoth Cave National Park or the proposed
Channel Islands National Monument; acquiring and protecting a
number of caves or other small areas, each of which contains one
or more endangered invertebrate species; and additional manage-
ment of parks and refuges.

Another one-third of the endangered lower animal species are
threatened principally by water pollution. Approximately 60 species
of clams could possibly be restored and protected by improved water
pollution control efforts in five southern rivers: the Duck, Pm-vell,
and Clinch Rivers in Virginia and Tennessee; the Green River in
Kentucky; and the Altamaha River in Georgia.

The remaining one-third of these 400 endangered shellfish species,
however, would be considerably more difficult to protect. These are
threatened by complex' factors, such "as over-collecting, channeliza-
tion, highway and housing development, dams, introduced species
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such as the Asian snail, dredging, quarry washing, poor erosion con-
trol, and lowering of water tables.

As stated earlier, the identification of threatened species and
other significant wildlife trends must precede any corrective measures,
and our knowledge base for making such identifications is deficient
in many respects. Even with the additional species identified in
the recent endangered status review, our present lists of threat-
ened species and subspecies are known to be incomplete. Generally,
these lists reflect geographical areas in which the most scientific
work has been done, or which contain habitats of species that have
important commercial or sport harvest value.

Monitoring
-

Wildlife and wildlife habitat onitoring hAs not received the same
priority as the monitoring of air d water quality. Although the
realized and potential economic bene is of commercial and recrea-
tional.uses of our Nation's wildlife and habitat resources are great,
the esthetic and scientific benefits are neither wellinderstood -nor
readily quantifiable. Furthermore, wildlife monitoring is often diffi-
cult. Many populatic9s are widely dispersed, highly mobile, accessi-
ble only with great difficulty, andior fluctuate gre3tly from year to
year. Others are gEographically restricted in their distribUtion and
often are considered to be primarily of local interest.'

The potential benefits of improved and better - coordinated wildlife
monitoring seem considerAle. In addition to providing information
about important species to guide management and corrective efforts,
improved monitoring could increase our ability to utiliz6 wildlife as,,}
a continuous early-warning system for environmental conditions and
disturbances. Any rapid, major change in a species population, 'for
example, should constitute a warning to investigate the cause. More-
over, improved monitoring of managed populations would increase
our abilities to assess the effectiveness of such m'anagement.

CEQ's 1972 Annual Report discussed preliminary recommenda-
tions of the Smithsonian Institution 7° for improving our capabilities
in wildlifemonitoring on a nationwide basis. In addition to recom-
mendations related to improved assessment of wildlife and habitat
trends, this report suggested monitoring a number of species (see
Table 32) preliminarily proposed as indicators of various aspects of

'environmental quality.
Any Utilization of wildlife population trends as environmental qual-

ity indicators would require caution. The reason for a dramatic
change in a population of any species could not be confidently pre-
dicted in advance. Rather, such a change would signal a need for
closer investigation of its causes.

Managed, regulated, and harvested wildlife populations obviously
respond to direct human influence as much as to their natural en-
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Tabl 32

Possible Species Indicators of Environmental Quality
tzo

Chemical contamination
Aquatic

Bald eagle, osprey, herring gull, trout, shrimp
Terrestrial

Golden eagle, robin, mourning dove woodcock, cave bat
Atmospheric

Lichens, mosses, Seicted crop and forest plant species
Garbage and -filth contamination

Herring dull, starling, domestic pigeon, Norwa' rat
Crop damage pp

Starling, red-winged blackbird, cowbird, common grackle, Norway rat
Urban degradation

Starling, domestic pigeon, Norway rat
Esthetic quality

Condor, golden eagle, bald eagle, robin, bluebird, cardinal, mockingbird, polar
bear, pronghorned antelope, sea otter, beaver, alligator.

Wildlife recreation
Mallard, redhead, canvasback, Canada goose,- mourning dove, woodcock, prong-

horned ;ntelop)e, sunfish, bass, catfish, trout, pickerel

Source: D. W. Jenkins et al., "Development of a Continuing Program to Provide
Indicators and Indices of Wildlife and Natural Environment," Smithsonian Institu-
tion Ecology Program, Final Report to the Council on Environmental Quality, 1972.

vironment, so in many cases, their selection as general environmental
indicator species would notbe appropriate. Many endangered species
also are of limited value as indicators for general use, since most are
geographically restricted. Moreover, the natural habitats of these
isolated species are often not typical of the biomes in which they are
located, and a single man-produced or natural threat may be capa-
ble of causing-their extinction. In addition, the great majority of the
geographically' isolate0 endangered species occur only in the south-
ern and western parts bf the country (Figure 38).

On the other hand,(a number of speCies of birds, widely distributed
endangered species, and other forms of wildlife seem to have poten-
tial as environmenta .111indicators. Moreover, some capability for na
tionwide trend monitoring dis presently available for some of these.
species. For example, non-endangered, non-game bird potmlations
have been monitored annually by the National Audubon Society and
the continental Breeding Bird Survey of the U.S -Fish and Wildlife
Service." With the collaboration of the Canadian Wildlife Service
and the help of approximately 2,000 observers, this survey has been
conducted since 1966. The survey employs data from a network of
randomly distributed roadside bird counts conducted throughout the
United States and Canada each year during breeding season. Nearly
500 bird species are observed each year by this network. Data on ap-
proximately 120 of the most abundant species are statistically ex-
amined by computer to monitor state, regional, and continental popu-
lation trends. For most of thee bird species, observed population

328

3 56

J



Figure 38

Distribution of Endangered Species That Are
Geographically Isolated

kr. n tpI

Source Bureau df Sport Fisheries and Wdtlhfe, U S Department of the Interior,
-Final Environmental Statement for the Proposed Endangered Species
Conservation Act of 1973,- August 7, 1973

=Ow W Mow. ww oUl

changes have been small during the past several Years, averaging less
than 2 percent pc? year. There are notable exceptions, however.

From 1968 to 1972, starlings increased at an alarming rate, espe-
cially from the Rocky Mountains westward, In-spite of local control
measures, the-average annual starling increase observed in western
states has been approximately 25 percent. In this r gard,'it is note-
worthy thai starlings have been identified as do important indicator
species for garbage and Nth contamination, crop damage, and
urban degradation."
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A number of species
of birds have potential as
indicators of
environmental quality.

In the eastern states, the greatest population increases have occur-
red in two introduced (non-native) species. The house finch, a west-
ern bird introduced in New York in the 1940's, has been increasing by
about 18 percent per year since 1966. The cattle egret, an invader
from South America, has increased by about 13 percent per year.
Other species for which significant increases of 4 to 7 percent per year
have beep observed include the barn swalloW, house wren, robin, and
common grackle.

Major population declines observed by the Breeding Bird Survey
have included the lark bunting and the yellow warbler, which have
decreased approximately 11 percent and 15 percent per year, respec-
tively, in the central United States. After formerly declining, the east-
ern bluebird recovered substantially in 1969-72.

Breeding Bird Survey data for 1972-73 show that Hurricane Agnes
and the severe midwest winter of that year caused significant reduc-
tions in local populations of some bird species. Good production out-
side of affected areas, however, appears to have compensated for
these losses. Consequently, most reductions were not significant on a
nationwide basis.

Besides the Breeding Bird Surveys, consideration is being given to
other ways to conduct efficient, coordinated, comprehensive wild-
life monitoring. One possibility is increased use of remote sensing."
Many valuable potential benefits of aerospace technology might be
utilized to a greater extent for these purposes. However, most remote
sensing capabilities are better related to characterizing various as-
ifecti of our wildlife resources, such as migration patterns and phy-
siological functioning, rather than providing inventories of wildlife
populations. Nevertheless, the capabilities of multispectral scanning
both to characterize arid to inventory natural habitat are developing
rapidly.

In summary, the need for improved wildlife monitoring is ap-
parent, and CEQ is working with Federal agencies, universities, and
professional societies in various disciplines to define a proper Federal
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role in coordinating and supplementing present wildlife monitoring
' and related ecological research. A forthcoming report of a Com-
mittee on Ecological Research sponsored by CEQ and the Federal
Council on Science and Technology will state:

Ecological research activities are scattered throughout many
agencies of the Federal Government with little overall coordina-
tion, direction, or definition of priorities. Large volumes of sur-
vey, monitoring, and*esearch information of ecological value
are gathered by Federal agencies, but with limited or specialized
use, generally primarily by the collecting agency. These data, to-
gether with non-Federal information, constitute resources of
enormous value if selected, focused, analyzed, and integrated
for applicability to specific environmental problems, to strength-
ening the ecological basis for regulatory actions in land, water,
air, and resource ,management, and to mitigation of environ-
mental impacts. Without a Federal focus, response to problems
which require ecological information or capability will continue
to be fragmented, costly, redundant, and reflexive rather than
strategic, efficient, and contributory to national goals and
productivity.

Environmental Indices and Interpretive Techniques

The Need for Better Interpretive Techniques

As stated in the introduction tb this chapter, there is a critical
need for accurate and timely information about environmental con-
ditions and trends, in order that important decisions affecting en-
vironmental quality .and natural resources can be made on the most
informed basis ppssible. The key word here is information, not just
data. Although many programs for acquiring environmental data
are imp,prtant and valuable, the interpretation of their results
usually requires technical training and experience. The general public
and many decisionmakers in government and industry meanwhile
must be supplied with comprehensive assessments Of the significance
of these data on a timely basis, thereby enabling these individuals to
appreciate the feasible options and the consequences of alternative
decisions.

Having recognized this need, the Congress authorized and directed,
in the National Environmental Policy Act of 1969, that to the full-
est extent possible, all agencies of the Federal Government shall
". . . identify and develop methods and procedures, in consultation
with the Council on Environmental Quality . . . which will insure
that presently unquantified environmental amenities and values may
be given appropriate consideration in decisionmaking along with
economic and technical considerations." "

In CEO's previous Annual Reports and other studies, attempts

.3
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have been made to (1) develop and provide these kinds of inter-
pretive analyses and (2) report on progress in developing environ-
mental indices and indicators as potential practical tools by which
environmental assessments could be effectively communicated to the
public. Other Federal agencies also have contributed to this effort.
In general, however, the response of both the Federal Government
and the scientific community to this important need and mandate
has been inadequate. Both the National Academy of Sciences and
the Library of Congress have recently concluded 75 that environ-
mental indices and other interpretive tools are feasible and much
needed; that previous efforts have been inadequate; and that an
intensified Federal effort is needed in this area,

Developing Indices and Other Techniques

It should be recognized that considerable difficulties are involved
in the development of any environmental index or interpretive tech-
nique. There are no measurable parameters called "environmental
quality," "air quality," "water quality," or "ecological balance" any
more than there is a measurable medical parameter called "health."
Since we cannot directly measure environmental quality, we monitor
various indiVidual parameterssuch as particulate matter concen-
traiions in air or dissolved oxygen levels in waterwhich are in some
way related to it. To form reasonable judgments about environmental
conditions and trends, we must conduct monitoring programs that
experimentally ask needed questions; we must obtain and analYze
data that are valid, accurate, and representative; and we must makeU
number of scientific and socioeconomic decisions about how to weigh
these data in forming interpretations and judgments. Generally, if we
seek to obtain high accuracy and representativeness in our interive
techniques, they can become quite complicated' and may bully
understood only by technically trainalcpeople. On the other hand, if
we seek simplicity in communicating our assessments of environ-
mental quality, we run increased risks of misrepresenting reality. The
most accurate and confident assessments of environmental quality
will always require special studies by competent professionals for each
question asked.

During the past,few years, the type of simplified interpretive tech-
nique that has received the most attention in these regards--and in
the Council's Annual Reportshas been the aggregated numerical
index. Whether designed to represent air quality, water quality, or
some other environmental aspect, such a numerical index typically
consists of an equation that can combine and transform data on one
or more individual parameters into a single aggregated value. In
many indices, the transformation processes introduce a numerical
relationship of the measured data values to established standards or
reverence levels for each parameter. Some indices are also designed
,to facilitate differential weighting of the various parameters, so that
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estiurlikf tiv relative significance of each parameter, based on
ecological or health effects, become a factor in arriving at a final
index value.

In attempting to develop and use various environmental indices,
one encounters serious problems. These include a lack of consensus
on index design and weighting of factors; serious concerns about losing
sight of the limitations and shortcomings normally present in any
data, once they are "hidden" in an index; and the losses of informa-
tion that result from the mathematics of index calculation. In other
words, even though it may' be generally acknowledged that the average
citizen derives little information from learning, for example, that
ambient sulfur dioxide in a city averaged 48 micrograms per cubic
meter of air over a day or a year, considerable doubts are also fre-
quently expressed about either the validity or usefulness of character-
izing the city's air quality as having an overall index value, for in-
stance, of 35. This criticism can apply even to the best-designed
indices currently available, as well as the many indices of limited
scientific validity that have proliferated in recent years among many
local governments and news media.

presently unsatisfactory state of our development of environ-
nw d indices and other interpretive techniques has therefore been
due both to the difficulties of the problem and to a cautious attitude of
the Federal Government and the scientific community. It is impor-
tant to recognize, however, that questions about the validity or use-
fulness of any particular aggregated numerical index are different
from more fundamental questions about the needs for improved inter-
pretive techniques. Failure to recognize this distinction can raise
impediments to critically needed efforts toward better public informa-
tion.

There are many potentially useful types of indices, indicators, and
other techniques. The aggregated numerical index does have po-
tential value, but it is only one of the types of techniques,that can
be utilized. The range of other techniques can include, for example,
a simple graphic representation of the geographic distribution of air
emissions or water discharges in a region over time, by parameter;
expressions of the frequency of ambient standards violations; or the
dynamics of a "biological indicator" species population. The basic
criteria by which the value of such techniques should be assessed
are relatively straightforward. They should facilitate improved com-
munication of environmental quality information to the public. They
should be readily derived from available monitoring data, or at least
from data feasibly obtainable on a timely basis. They should strike a
balance between oversimplification and complex technical concept-
ualizations. They should impart an understanding of the significance
of the data they represent. They should be objectively derived but
amenable to comparison with expert judgments, in order that their
validity can be assessed. In addition, they should be designed so that
in an aggregate presentation, they form a complementary set of in-
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terpretive techniques that help the public reach informed decisions
about environmental quality andmanagement needs.

Recent Progress

Some prog?Fss has been made during the past year. Regarding air
quality indiO, the status of which has been described in detail by
CEQ in previdus Annual Reports, most of the relatively advanced
techniques have been reviewed by ,EPA," and Oak Ridge National
Laboratory," as well as by the Library of Congress 70 and the National
Academy of Sciences." EPA is also conducting a survey and evalua-
tion of the many air quality indices presently in use. For water quality,
EPA is evaluating a number of indices and other simplified water
quality reporting and interpretive techniques. Of the indices being
studied by EPA. the National Sanitation Foundation's water quality
index, .described in CEQ's 1973 Annual Report, is limited because
of its focus on parameters related primarily to treatment plant design,
as well as the difficulty of relating its values to water quality standards
or stream flow effects. The Pollution Profile, also being evaluated
by EPA, combines two indices: a Water Quality Index and a Pollu-
tion Index. The tollution Profile relates to water quality standards
but also involves many subjective determinations. EPA is also eval-
uating an Objective Water Quality Index, which employs a non-
subjective, computational approach to relating water quality data
to standards. Individual index factors can be weighted in this index
on the basis of significance criteria. Another indicator under consid-
eration relates the frequency of violations of standards or reference
levels for several pollutant categories. Finally, EPA is also evaluating
a technique being developed for combining indices of biological di-
versity and redundancy in aquatic ecosystems as a potentially useful
supplement to indices related to water quality standards.

The Task Before Us
CEQ will continue its efforts in the development of interpretive

techniques related to air quality, water quality, land use, and ecologi-
cal conditions and trends. However, no Federal committee or small
staff agency can adequately accomplish this task without considerable
help from the scientific community and support from the agencies
that are primarily responsible for acquiring or assimilating environ-
mental data. To achieve the capabilities needed, it will apparently be
necessary to increase the responsibilities of the Environmental Pro-
tection Agency; the Departments of the Interior, Agriculture, Com-
merce, Defense, and Health, Education, and Welfare; the Atomic
Energy Commission; and the National Science Foundation. These
responsibilities would involve the task of developing meaningful
indices, indictors, and other techniques for interpreting environ-
mental monitoring data, as well as periodically reporting data in such
formats. Failure to meet these needs will result not only in less in-
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formed decisions about environmental quality, but al3o in some mis-
direction of resources expended on environmental monitoring and
data processing.

Environmental Data
In the past, a number of readers have suggested that the Annual

Report would be more useful if it included additional basic statistical
information pertaining to environmental quality. This section is an
initial attempt to meet that need. Readers are invited to provide
suggestions for improving these data tables so that this section can
become a brief, "Environmental Statistical Abstract."

The following tables are provided in this initial presentation :

33. World Trends in Population and Vital Statistics, by Geographi-
cal Region and Development Status

34. U.S. Trends in Population and Vital Statistics
35. U.S. Population Trends, by Age
36. U.S. Population Trends, by Region
37. U.S. Urban and Rural Population
38. U.S. Population of SMSA's and Nonmetropolitan Areas
39. U.S. Land Use and Government Ownership
40. U.S. Water Use, by Category
41. U.S. Water Use, by Region
42. U.S. Agricultural Inputs
43. U.S. Agricultural Production
44. U.S. Pesticide Production
45. Estimated U.S. Pesticide U,5e
46. U.S. Forests : Area and Growing Stock
47. U.S. Forest Products: Production, Consumption, Foreign Trade
48. U.S. Forests : Net Annual Growth and Removal of Sawtimber

and Growing Stock 4
49. World Commercial Fish Harvest, by Region
50. U.S. Commercial Fish Harvest
51. World Commercial Harvest of Fish and Other Aquatic Life
52. World and U.S. Mineral Statistics
53. U.S. Energy Consumption, by Category
54. U.S. Energy Consumed for Electricity Production
55. U.S. Wholesale Price Index, by Commodity
56. U.S. Recreational Statistics : Visits to Recreational Areas
57. U.S. Recreational Statistics : Participation in Selected Outdoor

Activities
58. ( U.S. Air Pollutant Emissions Trends, Total Emissions
59. U.S. Air Pollutant Emissions Trends, Rates of Change
60. U.S. Ambient Air Quality Trends, by Monitoring Static
61. U.S. Ambient Air Quality Trends, by Air Quality Control

Region
62. U.S. Water Quality Trends
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Table 34

Trends in U.S. Population and Vital Statistics, 1940-72

Category 1940 1950 1960 1970 1972

Total U.S. populatio;;TA) 132,165 151,326 179.975 203,810 209,851

Total births (1,000) 1 2,559 1 3,632 I 4,258 3,718 0 3,256
Crude birth rate (per 1,000 of

Population) 19.4 24.1 23.7 10.2 15.6
Goneral futility rate (births per

1,000 females, 15-44 years of
age) 79.9 106.1 119.1 07.4 73.4

Total immigration (1,000) 52.8 103.5 251.5 373 385
Immigration rate (per 1,000 of

population) b 60.4 60.7 61.5 1.8 1.8
Total deaths (1,000) 1,417 1,452 1,712 1,921 1,962
Crudo death rate (deaths per

1,000 population) 10.8 9.6 9.5 9.4 9.4
Life expectation at birth (years) 62.9 68.2 69.7 70.8 72.2
Life expectation at 5 yoars (years) 62.5 65.5 67.0 NA 67.8
Rato of natural increaso (births-

deaths, por 1,000 population) 8.6 14.5 14.2 8.4 26.2

Figuros adjusted for underrogistration.
Proliminary figures.

2 Immigration ratos for 1940, 1950, and 1960 aro averagos for 1931-40, 1941-50.
1951-60 rospectively.

6 Excludes Alaska and Hawaii.

Sources: National Center for Hoalth Statistics, Vital Statistics of the United States,
annual roports; U.S. )mmigration and Naturalization Service, annual reports; and
unpublishod data, as citod In U.S. Bureau of the Consus, Statistical Abstract of the
United States, 1973 (1973), Tablos 65, 70, 80, and 141.

Table 35

U.S. Population Trends, by Age, 1950-73
[In thousands]

Yoar Total
all egos

Undor
5 yours

5-14
yoars

15-34
yoars

35-64
years

65 yoars
and ovor

Modian
ago

.
1950 152,271 16,410 24,588 46.391 52,486 12,397 30.2
1960 180,671 20,337 35,735 47,497 60,422 16,679 29.4
1970 204,879 17,167 40.60 61,750 65,094 40,177 28.0
1973 210,404 16,714 38,90 67,487 65,891 21,133 NA

NA-Not avallablo.

Sources: U.S. Buroau of fho Consus, Current Population Reports. Series p-25, Nos.
311, 483, 493, as cited in U.S. Department of Commerce. Statistical Abstract of the
United States, 1973 (1973), Table 3, and Series P-25, No. 519.
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Table 36

U.S:Population Trends, by Region, 1940-73
(In thousands]

Region' 1940 1950 1960 1970 1973

Total United States 132,165 151,326 179,975 203,110 209,151
New England 0,437 9,314 10,532 11,880 12,151
Middle Atlantic 27,539 30,164 34,270 37,272 37,528
East North Central 26,626 30,399 36,291 40,322 30,896
West North Central 13,517 14,061 15,424 16,359 16,704
South Atlantic 17,823 21,182 26,091 30,791 32,459
::1st South Central 10,778 11,477 12,073 12,844 13,289
West South Central 13,065 14,538 17,010 19,389 20,257
Mountain 4,150 5,075 6,916 8,344 9,149
Pacific 10.229 15,115 21,368 26,609 27,417
Puerto Rico 1,869 2,211 2,350 2,712 NA

NA-Not available.
Regions:

New England-Maine,,,New Hampshire, Vermont, Massachusetts, Rhode
Island, Connecticut.

Middle Atlantic-New York, New Jersey. Pennsylvania.
East North Central -Ohio, Indiana, Illinois, Michigan, Wisconsin.
West North Central-Minnesota, Iowa. Missouri, North Dakota, South Dakota,

Nebraska, Kansas.
South Atlantic--Delaware, Maryland, District of Columbia, Virginia, West

Virginia, North Carolina, South Carolina, Georgia, Florida.
East South Central-Kentucky, Tennessee, Alabama, Mississippi.
West South Central-Arkansas, Louisiana, Oklahoma, Texas.
Mouptain-Montana, Idaho, Wyoming, Colorado, Now Mexico, Arizona, Utah,

Nevada.
Pacific-Washington, Oregon. California, Alaska, Hawaii.

Sources: U.S. Bureau of the Census, Statistical Abstract of the United States, 1973
(1973), Table 14, and Current Population Reports, Series P-25, Nos. 500 and 508
(1974),

Table 37

U.S. Urban and Rural Population, 1950-70
[In thousands]

Class and size 1950 1960 1970

Urban
Total 96,469 125,269 149,326
Placet of 500,000 or more 26,591 28,595 31,736
Place; of 100,000-500,000 17,721 22,418 24,728
Places of 10,000-100,000 . 29.606 46,355 55,987
Places of loss than 1(0,000 15,207 18,050 21,689
Unincorporated part of urbanized areas 7,344 9,851 15,186

Rural
Total 54,230 54,054 53,187
Places under 2,500' 10,054 10,391 10,508
Other rural 43,725 43,664 43,379

Total U.S. population 150,699 179,323 1203,213

I Excludes Hawaii and Alaska.

Source: U.S. Bureau of the Census, U.S. Census of Population, 1970, Vol. I, Part A.
ao cited in U.S. Bureau of the Census, Statistical Abstract of the United Statos, 1973
(1973), Table 18.
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Table 39

U.S. Land Use and Government Ownership, 1950-70
(In acres]

Land use 1950 1960 1970

Land Area (million)
Total 2,273 II 2,271 : 2,264
Farm . 1,162 1 1,124 0 1,064
Grazing land 0 402 . 1 319 0 288
Forest land not grazed 369 1 438 3475
Other 6 341 1 390 2437

Park Ares (thousands)
Total 29,137 32,321 3111,064
National. Parks 23,836 25,704 28,543
State parks 6 4,657 5,602 9;555
County and municipal parks 644 1,015 966

Federally owned land (million) .
Total 6 7 754 772 762
Bureau of Land Management NA 500 s 474
Forest Service 180 196 ir 187
Park Service 23.8 25.7 28.5
Fish and Wildlife Service r 7 16 28
Department of Defense° 30 31 31
Civil works 9 NA 15 16
Other' o . NA 7 8

1959 data.
0 1969 data.
:Includes grasslands, arid woodlands, and other forested land grazed.

Includes urban, industrial, and residential areas, rural parks, wildlife refuges,
highways, railroad rights of way, ungrazed desert, rocky barren and swamp land,
tundra and other land.

6 Excludes state forests, wildlife refuges, and waysides not administered by state
park agencies.

Excludes outlying area beginning in 1960.
7 1955 data.
.r Army (excluding Corps df Engineers), Navy and Air Force.

Corps of Engineers and Bureau of Reclamation.
73 Atomic Energy Commission, Tonfiessee Valley Authority and Bureau of Indian

Ayairs.

Sources: U.S. National Park Services, Areas Administered by the National Park
Service. semiannual; U.S. Bureau of Outdoor Recreation, State Outdoor Recreation
Statistics-1962 (1963);National Recreation and Park Association, Arlington, Va.,
State Park Statistics. 1970, Parks and Recreation (1971) and Recreation and Park
Yearbook; General Services Administration, inventory Report on the Real Property
Owned by the U.S. Throughout the World, annual: and U.S. Department of Agriculture,
Economic Research Service, Agricultural Statistics, annual, as cited in I I.S. Bureau
of the Census, Statistical Atstract of the United Staten, 1973 (1973), Tables 323,
328, 329, and 983.
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Table 40

U.S. Water Use, by Category, 1940-72
[In billion gallon daily average]

Water use 1940 1950 1960 1970 1972

. -

Total 136.43 202.70 322.Q0 327.30 330.34
Groundwater 22.56 35.19 58.17 54.27 56.27

Irrigation 1 71.03 100.00 135.00 119.18 122.51
Public water utilities 10.10 14.10 22.00 27.03 28.34
Rural domestic 2 - 3.10 4.60 4.00 4.34 4.44
Industrial and miscellaneoUs 3 29.00 38.10 41.20° 55.95. 59.76
Steam electric utilities 23.20 45.90 98.70 120.80 135.30

I Total take, including delivery losses, but not including reservoir evaporation.
2 Rural farm and nonfarm household.and garden use, and water for farm stock

and dairies. 6

3 For 1940-1960, includes manufacturing and mineral industries, rural com-
mercial industrids, air-conditioning, resorts, hotels, motels, military and other State
and Federal agencies, and other miscellaneous uses; thereafter, includes manu-
facturing, mining and mineral Processing, Ordnance, and construction.

Stureces: U.S. Bureau of Competitive Assessment and Business Policy, 1940-6Q
bated principally on committee prints of the U.S. Senate Committee on Water
Resources, thereafter on National Assessinent of the Water Resources Council (1968),
as cited In U.S. Bureau of the Census, Statistical Abstract of the United States, 1973
(1973), Table 285.
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Table 41

U.S. Water Use, by Region, 1960 and 1970
[In million gallonS per day]

Region I Water withdrawn 2 Fresh water used 2

1960 1970 1960 1970

United States
Total 250,000 370,000 , 60,000 87,000
Surface 200,000 300,000

New England 6,680 9,730 311.7 425
Middle Atlantic 31,800 44,300 1,150 1,490
East North Central 42,700 61,900 1,370 1,72C
Watt North Central 12,950 20,050 3,930 7,61C
South Atlantic' . 27,050 48,600 2,168 3,378
East South Central 13,800 19,700' 1,336 1,02C
West South Cantrell 25,360 40,600 9,400 13,83C
Mountain 42,200 .60,300 V1,800 29,40C
Pacific 44,400 70,500 19,710.7 27,92E
Puerto Rica 1,200 3,000 . 280 17C

* Regions:
New England-Maine, New Hamprre, Vermont, Massachusetts, Rhode

Island, Connecticut
Middle Atlailtig-New York, New Jersey, Pennsylvania.
East North Central-Ohio, Indiana, Illinois, Michigan, Wisconsin.
West North Central-Minnesota, Iowa, Missouri, North Dakota, South Dakota,

Nebraska, Kansas.
South. Atlantic - Delaware, Ma d, District .of Columbia, Virginia, West

Virginia, North Carolina, South C a, Georgia, Florida.
East South Central-Kentucky, Tennessab, Alabama, Mississippi.
West South Central-Arkansas, Louisiana, Oklahoma, Texas.
Mountain-Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah,

Nevada.
Pacific-Washington, Oregon, Calitornia, Alaska, Hawaii.

Withdrawal signifies water physically withdrawn from a source, fresh or saline.
Excludes water used for hydroelectric power generation.

Excludes irrigation conveyance losses by evapotranspiration.

Sources: U.S. Geological Survey, Estimated Use of Water in the United States,
1960 (1961) and U.S. Geological Survey, Estimated Use of Water in the United States
in 1970 (1971), as cited in U.S. Bureau 01 the Census, Statistical Abstract of the
United States. 1973 (1973), Table 286.
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Table 42

U.S. Agricultural Inputs, 1950-72

Item 1950 1960 1970 1972

. .
Total fens I 5,648 3,963 2,954 2,870

Number (thousand)
Acreage (million acres) 1,202 1,176 1,103 1,093

Commercial farms (numbor, thousand) 3,706 22,416 1 1,734 NA
Principal crops, harvo,oted acreage (million

acres) 2 336 316 283 284
Total irrigated land (thousand acres) 25,905 33,164 39,129 NA
Fertilizers consumed (containing primary

nutrients, thousand tons) 20,345 24,374 39,902 439,896
Farm machinery I . .

Vehicles (thousand) 9,701 10,888 10,291 7,412
Harvesters (thousand) 1,447 2,804 2,440 2,286

Labor (billion man-hours)) 15.1 9.8 6.5 I 6.4

Selected farm indices I (1967=100)

Total 101 97 102 103
Farm labor 199 134 89 89
Farm real estate 105 99 100
Mechanical power and machinery 79 91 102 103
Fertilizer and liming materials 32 54 113 122
Feed, seed, and livestock purchases 64 84 109 109
Taxes and interest 77 87 107 107
Miscellaneous

*
63 80 107 113

NANot available.
I Census year 1950 has bean adjusted for undernumeration and for changes in

definition of a farm; other years are based on trend and on indications of change in
acreage and livestock surveys.

2 1959 data.
* 1969 data.
4 Principal crops include feed grains, hay and forage, food grains, vegetables,

fruits and nuts, sugar crops, cotton, tobacco, oil crops.
41971 preliminary data.

Vehicles: tractors, motortrucks, cars (excludes garden tractors). Harvesters:
grain combines, corn pickers, pickup balers, field forage harvesters.

Man equivalent hours: represents overhead and time used by average adult
males in performing farm operations on crops and livestock.

Preliminary data.
I Units used in indices (1967 base) are the sarpe as in upper half Of table for each

category listed.

Sources: U.S. Department of Agriculture, Statistical Reporting Service, Statistical
Dulletin #507 and supplements; U.S. Department of Agriculture, Economic Research
Service, Changes 4n Farm Production and Efficiency, annual; and U.S. Bureau of the
Census, Census of Agriculture, 1969, Vol. II, as cited in U.S. Bureau of the Census,
Statistical Abstract of the UnitecfSfa 973 (1973), Tables 616, 975, 982, 1004,
,1009, 1010.
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Table 4111

U.S. Agricultural Production, 1940=72

Item 1940 1950 1960 1970 1972
Ai

Wheat
Acreage (thousand acres) 53,273 61,607 51,879 43,564 47,301
Production (million bushels) 815 1,019 1,355 1,352 1,545
Yield (bushels per acre) 15.3 16.5 26.1 31.0 32.7
Farm value (million dollars) 556 2,042. 2,361 1,803 2,575
Price (dollars per bushel) 3 0.68 2.00 1.74 1.33 1.67
Export (million bushels) 3 40 374, 631 694 NA

Cotton
Acreage (thousand acres) 23,861 17,843 15,309 11,155 13,157
Production (million bales) 12 10 14 10 14
Yield (pounds per acre) 252 269 446 438 495
Farm value (million dollars) 621 2,006 2,154 1,122 1,744
Price (cents per pound) 2 9.89 40.07 30.19 21.98 26.80
Export (million pounds) 1.2 4.3 6.8 3.9 NA

Tobacco ,

Acreage (thousand acres) 1,410 1,599 ,,,thr 898 843
Production (million pounds) 1,460 2,030 1,944 1,906 1,749
Yield (pounds per acre) 1,036 1,269 1,743 2,122 2,074
Farm value (million dollars) 234 1,048 1,184. 1,389 1,443
Pico (dollars per pound) 2 0.16 0.52 0.61 - 0.73 0.83
Export (million pounds) 180 447 504 555 NA

Other crops 4
Acreage (thousand acres) 128,234 131,470 113,611 89,564 84,447
Production (million bushels) 3,799 4,678 5,680 5,753 7,070
Yield (bushels per acre) 77.1 95.0 137.8 172.0 208.7
Price (dollars per bushel) 3 0.47 1.13 1.81 1.03 1.07
Export (million bushels) 180 447 504 4 555 NA

Vegetables
Acreage (thousand acres) 3,262 3,722 3,383 3,198 3,210
Production (million tons) 11,422 15,204 18,398 20,601 21,644
Farm valun (million dollarol 308 834 1.125 1.648 .023
See footnotes at end of table.
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Table 43Continued

U.S. Agricultural Production, 1940-72ContinUed

Item 1940 1950 1960 1970 1972 I

Hay 0
Acroago (thousand acros) 73,053 75,150 67,313 61,492 59,783
Production (million tons) 96 104 118 127 128
Yield (tons por acro) 1.31 1.38 1.76 2.06 2.15
Farm valuo (million doll'ars) 943 2,222 2,410 3,073 3,750
Prico (dollars per ton) 2 9.82 21.10 21.70 26.10 31.40
Export (thousand tons) 6 23 52 131 NA

Cattle and calves .
Number on farms (thousand) 68,309 77,963 96,236 112.369 11 ,1162
Farm valuo (million dollars) 2,770 9,630 13,150 20,160 24,520
Price (dollars per 100 pounds) 2 NA 23.30 20.40 27.10 33.50

Chickens and turkeys
Number on farms (thousand) 446.857 461.673 375,117 431,010 NA

Farm value (million dollars) 283 655 419 582 NA

Price (conts por pound) 2 NA 27.6 18.8 15.8 15.6
Other animals

Number on farms (thousand) NA NA 92,196 87,856 80.212
Farm value (million dollars) NA NA 1.638 2,097 3,003
Price (dollars per 100 pounds) 2 NA 14.80 10.45 15.10 16.20

NANot available..
Proliminary data.

2 Average prico for year.
I Includes flour.

Corn, oats, sorghum.
Artichokes, asparagus, lima beans, snap beans, boots, broccoli, brussol sprouts,

cabbage, cantaloupe, carrots, cauliflower, celery, sweet corn, cucumbers, eggplant,
garlic, honeydew melons, kale, lettuce, onions, green peas, green poppers, shal-
lots, spinach, tomatoes. watermelons (lima beans, beets, kale, green peas, shallots
discontinued in 1968).

Hogs, pigs sheep, lambs.

Sources: U.S. Department of Agriculture, Statistical. Reporting Service, Agricul-
tural Statistics, 1967 (1967), Tables 1, 38, 50, 71, 85. 150, 163, 170, 180, 192,
224, 300, 395; U.S. Department of Agriculture, Economic Research Service, Agri-
cultural Statistics, 1973 (1973), Tables 1. 38, 49, 76, 84, 145, 158, 164, 174, 186,

.215, 292, 386, and 1020. - '
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Table 45

Estimated U.S. Pesticide Use
In million pounds, active ingredient]

Total U.S. use Farm use Farmers'
share of

Typo of pesticide 1 '
J

[ Porcont Porcont
total

(porcont)
1966 11971 lincreaso 1966 1971 increase

1966-71 d 1966-71
1966 1971

Herbicides 227 359 58 125 251 101 55 70
Insecticides 329 319 3 195 201 3 59 63
Fungicides 125 155 24 33 42 27 26 27

Total 681 833 22 353 494 40 52 59

1 Herbicides includo plant growth regulators, defoliants; desiccants; insecticides
includo Miticides, rodenticides, fumigants. Excluded aro sulfur, creosote, potroloum
oils, and several othor pesticides.

. Sources: U.S. Dopartmbnt of Agriculturo, Quantities of Pesticides Used by Farmers
in 1966, Agricultural Economic Report No. 179 (1970); and U.S. Dopartmont of
Agriculturo, Economic Research Service, Quantities of Pesticides Used by Farmers in
1971 (1974).

Table 46

U.S. Forests: Area and Growing Stock, 1953-70

Cbmmorclal forest land ownership
Total (million acres)' Growing

Year forest.
land

stock
(billionState

(million
acres)

Total Federal county, or
municipal

Private cubic foot)

1953 748 495 111 28 356 517
1963 757 508 111 28 369 628
1970 754 500 107 29 364 649

I All land (a) producing or physically capable of producing 20 cu. ft. of wood per
year, (b) economically available on the dato shoWn or prospectively, and (c) not
withdrawn from timber utilization.

Sources: U.S. Forest Service, Timber Resources for America's Futuro (1958),
Timber Trends in the United Status (1965), and unpublished data, as cited in U.S.
Bureau of the Census, Statistical Abstract of the United States, 1973 (1973), Table
1048.
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Table 47

.U.S. Forest Products: Production, Consumption, and
Foreign Trade, 1950-70

(In millions of dollars]

Activity
1950 1960 1970

Valuo I Quon-
tity

Valuo 1 Quon-
tity

Voluo a Quail-
My

0

Production
Total 2,983 NA 2,941 NA 3,210 NA

Lumber (million boardloot)4 1,816 30,007 1,645 32,926 1,731 34.668
Softwoods NA 30,633 NA 26,672 NA 27,530
Hardwoods NA 7,374 NA 6,254 NA 7,138

Vioodpulp (million cubic foot) 388 1,500 565 2,575 701 3,035
Other forest produ0s 779 NA 731 NA 698 NA

Consumption
Total 3,279. NA 3,271 NA 3,577 NA

Saw logs (million cubic foot) . 1,920 6,360 1,035 5,560 1,985 6,11C
Pulpwood logs (million cubic

foot) 574 2,335 721 3,290 945 4,405
Other Products 780 NA 714 NA 647 NP

Exports, logs (million cubic
'foot) 90 10 172 45 309 43C

Imports, logs (million cubic
foot) 390 45 502 20 676 25

All values in 1967 dollars; valuos for 1950 aro averago valuos for the poriod
1950-1954.

a Values for 1960 are 1960-1964 avorago.
3 1969 value.
4 Includes Cedar, douglas tir, hemlock, ponderosa pino, rody4iod, southern yollow

pino, white fir, whits pine, ash, boech, cottonwood, olm, maplo, oak, swoot (rod
and sap) gum, tupelo and black gum, and yellow poplar.

NA=Not available.

Sources: U.S. Forest Service, Tho Demand and Prlco Situation for Forest Products,
annual; U.S. Bureau of the Conouo, roportS of Census of Manufactures and Curront
Industrial Roporto, sories 1`424T; and Mackay-Shlelds Economics, Inc., Now York,
N.Y., as cited in tho U.S. Buroau of the Consus, Statistical Abstract of tho United
States, 1973 (1973), Tablos 1059 and 1061.
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Table 49

World Commercial Fish Harvest, bAlegion, 1966-72

Year
Africa

North
and

Control
Americo

South
Amorica Asia Europo Ocoanio USSR

World
total

1966 3,400 4,460 11,130 21,270 11,570 170 5,350 57,300
1967 3,7e0 4,400 12,200 22,040 12,070 00 5,780 60,400
1968 4,260 4,670 13,010 23,840 11,890 190 6,080 63,900
1969 4,300 4,569 11,350 24,440 11,340 170 6,500 62,700
1970 4,090 4,900 14,860 26,250 11,980 190 7,250 69,500
1971 3,720 5,040 13,220 28,070 12,060 220 7,340 69,700
1972 4,110 4,010 7,470 28,850 12,3813 230 7,760 65,60C

Source; UN Food and Agricu turo Ofganization, Yearbook of Fishery Statistics, 1972
(1973), Vol. 34,

Table 50

U.S. Commercial Fish Harvest, 1950-72
[In thousand metric tons and million dollars]

19501 1960 1970 1972

Catch Valuo Catch Valuo Catch Value Catch Valuo

Fish -

Flounder 59.52 12 57.66 13 76.72 23 76.73 29
Halibut, Pacific 23.15 8' 23.15 6 15.89 9 12.26 13
Herring, sea 165.26 3 108.51 4 35.87 2 46.31 3
Monhaden 465.80 10 916.17 20 834.0 34 880.31 31
Salmon, Pacific 149.37 37 106.7 45 186.14 99 98.52 63
Tuna 2 177.51 61 135.3 38 '178.42 75 171.61 90

Shell fish
Shrimp 86.71 43 113.05 67 166.62 130 174.79 193
Clams and oystors p3.11 41 49.94 41 69.46 58 64.47 66
Crabs and

lobstors 82.63 17 114.86 31 139.95 72 140.74 95

1 ExcludoS Hawaii.
I Excludes landings of tuna by U,S. vessels in Puerto Rico.

Source: U.S. National Oceanic and Atmospheric Administration,Fishery Statistics
of the United States, annual, and Fishorios of tho United States, annual, as cited In
U,S. Bureau of the Census. Statistical Abstract of the United States, 1973 (1973),
Table 1077.
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Table 54

U.S. Energy Consumption for Electricity Production,
1950-73

(In quadrillion BTUs],

Energy source 1950
--,

1900 1970 19731

e--Coal 0 2.223 4.251 7.583 8.691
Oil 3 0.662 0.564 2.087 3.435
Natural 930 0.651 1.785 4.015 3.918
Nuclear .... 0.006 0.229 0.853
Hydioo 1.44 _

1
1.657 2.65 2.906

Preliminary data.
'Includes anthracite, bituminous coal, and lignite.

products, Including still gaS, liquefied refinery g St, and natural gas
liquids.

4 Excludes natural gas liquids.
4 Includes minor amount of geothermal.

Sources: U.S. Department of the Interior, Onited States Energy Through the Year
2000 (1972); and Minerals Yearbook 1922 (1973), as,cited In U.S. Bureau of the
Ciinsus, Statistical Abstract of the United States, 1973 (1973), Table 833.

Table 55

U.S. Wholesale Price Index, by Commodity, 1960-72

' Commodity group (1967=100] 1960 1970 1972 1

E.

Farm products 97.2 111.0 125.0
All foods 92.1 113.5 121.8
Hides, skins leather, and related products 90.8 110.1 131.3
Fuels and related products and power 96.1 105.9 118.6
Chemical and allied products s 101.8 102.3 104.2
Robber and plastic products . 103.1 ,108.6 109.3
LUmber and wood products . 95.3 113.7 144.3
Metals and metal products. 92.4 116.7 123.5
Furniture and household durables 99.0 107.5 111.4
Tobacco products 90.3 114.0 117.5
industrial commodities ' 95.3 110.0 117.9
All commodities 94.9 110.4 119.1

1 Preliminary. yi

Prior to January 1967, classified as "all commodities other than farm products
and processed foods."

Source: U.S. Department of Agriculture, Agricultural Statistics, 1972 (1973),
Table 661.
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Table 57

U.S. Recreational Statistics: Participation in Se!led
Outdoor Activities,, 1960 and 1970

tin millions]

Outdoor swimming ,

Hunting and fishing
Walking for pleasure
Playing outdoor games and sports
Driving for pleasure
Picnicking

744
577
496
483
405
405

Number of separate days on which persons 12 years of age or over engaged In
activity June through August, except for hunting, for which the September-Novem-
ber period was used.

2 Participation by a person 12 years of age or older In an activity during any part
or parts of a calendar day is counted as a person-day.

Sources: Outdoor Recreation Resources Review Commission, Outdoor Recreation
for,Arnerice (1962); and unpublished data from U.S. Bureau of 06tdoor Recreation,
as cited in U.S. Bureau of the Consult, Statistical Abstract of the United States, 1922
(1973), Table 336.

7.
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Table 58

U.S. Air Pollutant Emissions Trends, total Emissions,
1940-70

[In million tons per year)

Sulfur
dioxide

Particu
!ales

Carbon
monoxide

Hydro-
carbons

Nitrogen
oxides

1940 controllable 22.2 19.2 42.5 10.1 . 5.5
Miscellaneous

lable)1
(uncontrol-

0.6 25.7 i e 30.5 6.5 1.0
Total , 22.8 44.9 t- ' 72.5 16.6 6.5

1950 controlibble 24.3 20.8 62.3 15.6 8.2
Miscellaneous- (uncontrolla

ble) 0.6 12.4 20.6 6.2 0.6
Total 24.9 33.2 82.9 21.8 SA

1960 controllable 22.6 21.0 79.3 18.8 10.9
Miscellaneous

ble)
(uncontrolla-

0.6 8.9 19.3 7.0 0.5
Total e 23.2 29.9 98.6 ' 25.8 11.4

1968 controllable 30.5 22.5 93.4 22.1 19.1
Miscellaneous

ble)
(uncontrolla-

0.6 5,9 18.0 7.6 0.4
Total 31.1 28.4 111.4 29.7 19.5

1969 controllable 31.9 22.8 97.6 21.9 20.6
Miscellaneous (uncontrolla

ble) 0.2 12.2 17.5 6.8 0.5
Total 32.1 35.0 115.1 28.7 21.1

1970 controllable 33.3 22.3r 96.0 22.5 22.0
Miscellaneous

ble)
(uncontrolla-

0.1 3.2 4.7 4.8 0.1
Total 33.4 25.5 100.7 27.3 22.1

.

Uncontrollable sources Include forest fires, structural fires, coal refuse banks,
some agricultural burning, and some solvent evaporation.a/ -

Source: U.S. Environmental Protection Agency, National Air Monitoring Program:
Air Quality and Emissions Trends (1973).
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Table 52 a -

U.S: Air Pollutant Emissions Trends, Rates of Change

(in Foment]

1940-70 1940-00 1940270

Carbou. monoxl
Total 1.1 1.5 0.2
Road vehlet s 4.0 4.3 3.4

.Hydoivarbags o
Total 1.7 2.2 0.6
Road vehicle% 3.3 4.3 1.0

Nitrogen oxides
Total 4.2 2.9 6.11
Road vehicles 4.8 4.9 4.6
Fuel combustion -

4 3.7 2.0 7.3
Steafri.electtic utilities 6.6 6.5 6.7

:Sulfur oxides .
Total 1.3 0.6 2:6
,Fuel combustion , 1.5 0.2 4.2
Lteari4lectrip utilities* 6.6 6.5 6.7
Industrial process 1.9 1.3 3.0

Particulates
, Total -1.3 -2.0 -14
nzs Industrial process 1.4 1.5 1.1

Fuel combustion -14 -1.1 .4.1
SteamelectrIc utilities 2.1 4.1 '-1.6

Population-U.S. total 1.45 1.53 ' 1.27

Source: Environmental Protection Agency. National Air Monitoring Program Air
Quality and EmissionitTronds (1973).

I
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Table 60

U.S. Ambient Air Quality Trends, by Monitoring Station,
1969-72 a

Nu.mber of stations

1969 N" 1970 1971 1972

Suspended particulates
Total stations with year's valid data 667 644 640 1,589
Exceeding annual secondary standard I 638 459 426 871
ExceeAlarf annual primary standard 335 319 275 516
Total stations with 1 or more valid

quarters 1,095 1,002 1,313 2,683
Exceeding 24hour secondary standard 594 530 628 1,100
Exceeding 84hout primary standard 184 161 140 264

Sulfur dioxide
Total stations with year's valid data 178 155 153 500
Exceeding annual primary standard 24 19 4 9
Total stations with 1, or more quarter's

valid data 234 276 409 1,064
Exceeding 24holir secondary standard t 72 52 CO 24
Exceeding 24hour primary standard 54 34 47 10

Carbon monoxide
Total stations with 1 or more quarter's

valid data I 33 48 58 128
Exceeding 1hour standard 3 10 7 13

"Exceeding 8hour standard 29 39 53 95
Total oxidants or ozone

Total stations with 1 or more quarter's
valid data 3 j111188 45 50 111

Exceeding 1-hour standard 37 43 50 93

I Sufficient data available from which stet sties can be calculated.
t Considered air quality guides rather than standards.

Source: Environmental Protection Agency, National Ak Monitoring Program:
Air Quality and Emissions Trends (1973).

133..50 (I -.74 74 3 fi ti

363



(e
)

T
ab

le
 6

1

U
.S

. A
m

bi
en

t A
ir

 Q
ua

lit
y 

T
re

nd
s,

 b
y 

A
ir

 Q
ua

lit
y 

C
on

tr
ol

 R
eg

io
n 

(A
Q

C
R

),
 1

96
9-

72

S
ta

tu
s

°

/ 96
9

19
70

 1
97

1
19

72

S
us

pe
nd

ed
 p

ar
tic

ul
at

es
T

ot
al
A
Q
C
R
s

in
 e

ac
h 

pr
io

rit
y 

cl
as

s
12

0
12

0
12

0
12

0

A
Q
C
R
s

re
po

rt
in

g 
su

ffi
ci

en
t q

ua
rt

er
ly

 o
r

an
nu

al
 d

at
a

10
7

10
5

11
6

11
8

A
Q
C
R
s

m
ee

tin
g 

al
l s

ta
nd

ar
ds

11
7

12
3

A
Q
C
R
s
e
x
c
e
e
d
i
n
g
 
a
n
y
 
s
e
c
o
n
d
a
r
y
 
s
t
a
n
d
a
r
d

or
 g

ui
de

95
99

98
11

3
A
Q
C
R
s
e
x
c
e
e
d
i
n
g
 
p
r
i
m
a
r
y
 
s
t
a
n
d
a
r
d

8
5

83
75

10
2

A
Q
C
R
s

ex
ce

ed
in

g 
se

co
nd

ar
y 

24
-h

r 
st

an
d-

ar
t'

89
87

89
11

0
A
Q
C
R
s

ex
ce

ed
in

g 
pr

im
ar

y 
24

-h
r 

s
da

rd
57

52
77

A
Q
C
R
s

re
po

rt
in

g 
su

ffi
ci

en
t a

nn
ua

l
ta

96
85

11
0

A
Q
C
R
s

ex
ce

ed
in

g 
se

co
nd

ar
y 

an
nu

al
 g

ui
de

81
89

73
10

3
A
Q
C
R
s

ex
ce

ed
in

g 
pr

im
ar

y 
an

nu
al

 s
ta

nd
ar

d
73

82
65

93
A
Q
C
R
s

re
po

rt
in

g 
on

ly
 s

uf
fic

ie
nt

 q
ua

rt
er

ly
da

ta
11

10
24

A
Q
C
R
s

re
po

rt
in

g 
in

su
ffi

ci
en

t d
at

a 
to

 c
om

-
pa

re
 to

N
A
A
Q
S

13
14

10
2

S
ul

fu
r 

di
ox

id
e

'
T

ot
al

A
Q
C
R
s
 
a
-
e
a
c
h

pr
io

rit
y 

cl
as

s
60

eo
60

eo
A

Q
C

R
sr

ep
er

tfr
ig

 s
uf

fic
ie

nt
 q

ua
rt

er
ly

 c
r 

an
-

'
nu

al
 d

at
a

37
42

42
52

P
rio

r 
ty

 1

"

19
69

 ,1
97

0 
19

71
 1

97
2

70
70

70
70

52
48

48
63

 '
17

20
18

91

35
.6

1.
30

49
15

14
17

22
.

26
19

24
41

6
5

6
10

41
,

36
31

53
28

.,
Z

3
22

38
13

13
15

20

11
12

 X
17

10

18 41 19

22 41

7 41

22
1

24
31

In
T

ct
a

19
69

 !1
97

0
11

97
1

.!
19

72
19

29
19

70
19

71
19

72

4
57

57
57

'
57

24
7 

!
24

7
24

7
24

47

21
19

23
'

37
1E

3
17

3
;

18
1 

!
21

8
14

12
i

8
IS

42
 :

39
38

;
21

7
7

15
23

13
8

13
4

14
3!

18
5

4
4

8
14

10
5

10
5

10
3 

:
13

8

7
7

15
20

12
2

'
11

3
12

8
17

1
4

3
5

12
55

es
63

 !
99

12
11

'1
8

28
14

9
14

3
13

51
19

1
4

5.
9

16
11

3
11

7
10

4,
12

2
7

9
E

S
97

87
12

2
c

a

9
8

5
p

9
31

'
33

46
27

36
38

34
20

67
74

56
[

29

14
6

14
5

14
5

14
6

24
7

24
7-

24
71

24
7

33
48

53
79

69
E

S
11

9 
,1

16
2



,E
3

A
Q

C
R

s 
m

ee
tin

g 
al

l s
ta

nd
ar

ds
A

Q
C

R
s 

ex
ce

ed
in

g 
an

y 
se

co
nd

ar
y 

st
an

da
rd

23
3.

...
1

26
29

cr
 'g

ui
de

14
11

16
N

A
A

Q
C

R
s 

ex
ce

ed
in

g 
an

y 
pr

im
ar

y 
st

an
da

rd
12

.1
0

15
13

A
Q

C
R

s 
ex

ce
ed

in
g 

se
cr

an
da

ry
 2

4-
hr

 s
ta

nd
-

ar
d

13
11

16
N

A
A

Q
C

R
s 

ex
ce

ed
in

g 
pr

im
ar

y 
24

-h
r 

st
an

da
rd

1
1

9
15

13
A

Q
C

R
s 

ex
ce

ed
in

g 
se

co
nd

ar
y 

3-
hr

 s
ta

nd
ar

d
6

5
6

6
A

Q
C

R
s 

re
po

rt
in

g 
si

fif
fic

ie
nt

 a
nn

ua
l d

at
a

30
32

28
1

41
A

Q
C

R
s 

ex
ce

ed
in

g 
se

co
nd

ar
y 

an
nu

al
 g

ui
de

10
7

7i
N

A
A

Q
C

R
s 

ex
ce

ed
in

g 
pr

im
ar

y 
an

nu
al

 s
ta

nd
-

ar
d

6
5

3
4

A
Q

C
R

s 
re

po
rt

in
g 

on
ly

 s
uf

fic
ie

nt
 q

ua
rt

er
ly

da
ta

7
10

14
'

11
A

Q
C

R
s 

re
po

rt
in

g 
in

su
ffi

ci
en

t d
at

a 
to

 c
om

-
A

A
.

pa
re

 to
 N

A
A

Q
S

23
18

18
1

fti
nl

e
C

ar
bo

n 
m

on
ox

id
e

4.
.

T
ot

al
 A

Q
C

R
s 

in
 e

ac
h 

pr
io

rit
y 

cl
as

s
29

29
29

30
A

Q
C

R
s 

re
po

rt
in

g 
su

ffi
ci

en
t q

ua
rt

er
ly

 o
r

an
nu

al
 d

at
a

11
11

13
22

A
Q

C
R

s 
ex

ce
ed

in
g 

an
y 

pr
im

ar
y 

st
an

da
rd

O
xi

da
nt

s
1
1

IV
,

13
21

T
ot

al
 A

Q
C

R
si

n 
ea

ch
 p

rio
rit

y 
cl

as
s

54
54

54
55

A
Q

C
R

s 
re

po
rt

in
g 

su
ffi

ci
en

t q
ua

rt
er

ly
 o

r
an

nu
al

 d
at

a
13

15
31

A
Q

C
R

s 
ex

ce
ed

in
g 

th
e 

pr
im

ar
y 

st
an

da
rd

12
15

25

14
16

 ,

5
6 

j
4

5
!

5
5

31
3

1
0

18
16

2
3

22
 j

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

 f

19 f1
6,

'

15
23

32
47

;
51

!
53

1
69

1
94

;
92

.
10

5

9
!

N
A

1
2,

N
A

20
.1

16
27

t4
A

4
1

2,
2

17
16

26
49

9
1

N
A

1
1

j
2

N
A

19
 j

17
,

27
!

N
A

9
!

4
1

1
!

2.
2

15
13

26
1,

19
1

,
1

0
0

(lj
01

7 
!

5
W

zi
7

17
,

27
 j

27
22

',
0,

55
75

1
70

65
i

12
3

3
!

N
A

0
0!

0,
N

A
12

10
,

10
!

N
A

0
01

0
'

71
7

31
4

4
6

.! 
26

!
33

'
, 2

4!
)

14
42

54
,

39

17
10

11
3

93
93

,
67

15
0 

!
13

5
12

3
85

N
A

N
A

21
3

21
8

21
8,

1

21
7

24
7

24
7

24
7j

24
7

N
A

C
IA

5
3

61
26

16
1

14
!

21
43

N
A

N
A

3
3

21
14

14
21

1
42

N
A

N
A

19
3

19
3

19
3!

19
2

24
7

24
7j

24
71

24
7

.
N

A
N

A
0

0
13

!
15

1
38

N
A

N
A

0
0

0,
12

,
15

1
28

N
A

N
ot

 a
va

ila
bl

e.
N

A
A

Q
S

N
at

io
na

l A
m

bi
en

t A
ir 

4u
al

ity
 S

ta
nd

ar
ds

.
.1

 P
rio

rit
y 

cl
as

si
fic

at
io

n 
of

 e
ac

h 
A

Q
C

R
 is

 d
et

er
m

in
ed

 b
y 

E
P

A
 fq

r 
ea

ch
 p

ol
lu

ta
nt

 c
at

eg
or

y;
 P

rio
rit

y 
I i

s 
m

os
t s

ev
er

e,
 P

rio
rit

y 
III

 le
as

t s
o.

-4
er

e.

S
ou

rc
es

: E
nv

iro
nm

en
ta

l P
ro

te
ct

io
n 

A
ge

nc
y,

 M
on

ib
rin

g 
an

d 
A

ir 
qu

al
ity

 T
re

nd
s 

R
ep

er
t 1

97
2 

(1
97

3)
; a

nd
 N

at
io

na
l A

ir 
M

on
iri

ng
 P

rZ
.,,

c1
3:

71
: A

ir 
cz

ia
lit

y 
an

d
E

m
is

si
on

s 
T

re
nd

s,
 1

97
3,

 (
19

73
).



Table 12

U.S. Water Quality Trends, 1963-72

Parameter
b

Reference level I

,

Percent of reaches
exceeding reference levels

1963-72 1968-72 Change

Suspended soilds 89mo/1aquatIc life 0 26 14 --42
Turbidity E0JUaquatio life 3 28 28 0
Temperature 90'Faquatic life 3 0 0 0
Color 75 platinumcobalt units-

water supply 3 0 0 0
Ammonia 0.89mo/1-aquatic life 3 16 6 -10
Nitrate (as N) 0.9Mo/1-nutrient 2 12 24 +12
Nitrite plus nitrate 0.9mo/1-nutrient 2 18 . 26 +8
Total phosphorus 0.1mg/1nutrient9 34 57 +23
Total phosphate 0.3m0 /1- nutrient 1 30 41 +11
Dissolved phosphate 0.3mo/I-nutrient 2 11 22 +111

Dissolved solids 500rno/1water supply 3 25 18 -/
(105°C)

Dissolved solids 600m0/1water supply 9 20 12 -16
(180'C)

Chlorides 250n:0 i1water supply 3 12 9 -3
Sulfates 260m0/1water supply b 12 12 0
pit 6.0-9.0-aquatic Ilte 2 0 0 0

Dissolved oxygen -- 4.0mg/1-aquatic life 9 0 0 ' 0

Total coliforms(MFD) I 10,000/100mlrecreation 9 24 13 -11
Total coliforMs(MF1)1 10,000/100mi.recreation I BO 30 -20
Total coliforms(MPN) li 10,000/100ml-recreation 2 23 20 -3
Fecal coliforms(MF) I 2,000/100m1recreation 3 45 21 -24
Fecal coliforrns(MPN) il 2,000/100ml-recreation 17 43 +26
Phenols 0.001mok1 -water supply 3 86 71 -15

I Levels associated with water quality protection for each parameter and type of
water use.

Guidelines for Developing or Revising Water Quality Standards, EPA Water Planning
Division, April 1973.

Criteria for Water Quality, EPA, 1973 (Section 304(a)(1) guidelines).
Biological Associated Problems in Freshwater Environments, FWPCA, 1966, pp.

132-33.
Membrane filter delayed, membrane filter immediate, most probable number,

membrane filter.
Source: Environmental Protection Agency, National Water Quality Inventory: import

to Congress, (1974).

Footnotes

1. The term 'developed countries" is used here to refer to those which
have ha4 substantial economic growth. "Developing countries" refers, to
those which have not yet achieved such growth.

2. Report of the Symposium on Population Resources and Environment
(Stockholm, 26 September-5 October 1973) for the United Nations
World Population Conference, E/CON17/60/CPB/3 (March 25, 1974),
PP. 0-9.

3. Population Reference Bureau, 1973 World Population Data Sheet
(Washington' The Bureau, 1974).

4. UN Department of Economic and Social Affairs, The Determinants
and Consequenc s of Population Trends, Population Studies No. 50
(1973), Vol. I, . 110-26*.
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5. UN Population Commission, Preliminary Version of Concise Report on
,World Population Situation, Report E/CN.9/IIISS/CRP.1 (14 Febru-
ary 1974),

6. LIN World Population Conference, Recent Population Trends artclfluture
Prospects, Report E/CONF/60.3 (1974), pp. 66-73.
Walter H. Pawley, "In the Year 2000," Ceres, July-August 1971, re-
psintediak Cir'es-FAO'Repiew on Development, World Population Y,ear
(1974), p. 24.

11 Unless otherwise indict d, data in this section are from UN World
Population Conference, ecent Population Trends andIFuture Prospects,
Report E/CONF.60/3 (1974), pp. 662-73 and Table 2.

9. UN World Population Conference, Population and the Family, Report
° E/CONF.60/6 (1974), p. 38. -

10. Lester R. Brown, In the Human Interest, Aspen Institute for-Humanistic
Studies, Overseas Development Council (1974), pp. 29, 43-45, and 55.

11.' Data on food production in this section from UN World Population
Conference, Population Resources and the Environment, Report E/ 1

CONF.60/5 (1974), pp. 1212.
12. Ben J. Wattenberg, The Demography of the 1970's: The Birth Dearth

and What It Means, prepared for Family Circle (1971).
13., U.S. Bureau of the Census, Population Es:into:es and Projections, Series

P-25, No. 521 (May 1974).
14. National Center for Health Statistics, Monthly Vital Statistics Report:

Births, Marriages,- Divorces, and Deaths for 1973 (February 28, 1974).
15. U.S. Bureau of the Census, Projections of the Population by Age and

Sex: 1972 to 2020, Series P-25, No. 492 (December_1972).
International Planned Parenthood Federation, Survey of -Unmet Needs
of 209 Countries, (New York, 1973), Table 2.

17. Unpublished UN Population Commission reports and U.S. State De-
partment analyses.

18. Population Bulletin, November 1159.
19. U.S. Agency for International Development, Bureau of Population and

Humanitarian Assistance, Office of Population, Population Program
Assistance, country sections (December 1972).

0. Ibid.
21. The China Quarterly, January/March 1974, pp. 40ff.
22. Population Dynamics Quarterly, Winter 1974, p. 1.
23. See note 19 supra.
24. People, October 1973, p. 3.
25.c Robert Parke, "Toward a Population ,Policy for the USA: The Work

of, the National Cominsion on Population Growth and the American
Future," presented to the joint meeting of the American Association ,

for the Advancement of Science and the Consejo Nacional de Ciencia y
Tecnologica, Mexico City, June 20-JUly 4, 1973. 0

26. Science, 4 September 1970, pp. 94I1T.
27. CEQ, Third Annual Report (Washington, D.C.: U.S. Government

Printing Office, 1972), p. 6.
28. EPA, The National Air Monitoring Program: Air Quality and Emis-

sions Trends, Annual Report, EPA-4501/1-734)01a and EPA-450/1-
73-0016 (Research Triangle Park, N.C.; August 1973).

29. EPA, Monitoring and Air Quality Trends Report, 1972, EPA- 450/1-
73 -004. (Research Triangle Park, N.C.: December 1973).

30. D. F. S. Natusch, J. R. Wallace,, and C. A. Evans, "Toxic Trace Ele-
- ments: Preferential. Concentration in Respirable Particles," Science,

183:202 -204 (1974).
31. Sheldon K. Friedlander, "Small Particles in Air Pose a Big Control

Problem," Environmental Siience and Technology, Vol. 7 (December
1973), p. 1117.
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7).

32. Midwest Research Institute; "Particulate Pollutant Systems Study,"
Vol. II, "Fine. Particles Emissions," (Chicago: The Institute, 1971).

33. Friedlander, supra note 31.
34, EPA, "Health Consequences of Sulfur O*ide: A Report from CHESS,

.1970-71," Research Triangle. Park, N.C. (drag) and EPA, supra
note 29. -

35. David S. Shearer, Director, Quality Assurance and Environmental
Mclitoring Laboratory, National Environmental Research Center, Menlo
to Director, NERC, "Fine Particulate Sulfates and Nitrates: Urban
Levels and Evidences of Regional Deterioration," September 19, 1973.

36. John F. Fink lei, M.D., "The Health Basis 'for Ambient Air Quality
Standards," October 29, 1973.

37. T. H. Maugh, "Carbon Monoxide: Natural Sources Dwarf Man's Out-
put," Science, 177:338-9 (1972).

38. Ibid.
39. Letter from Robert A. Law, Environmental Protection Administration,

New York, N.Y. to J. J. Reisa, March 1974.
40. 'Letter from Robert E. Nelligan, Director, Monitoring and Analysis

Division, Office of Air Quality, Environmental Protection Agency, Re-
search Triangle Park, 'N.C. to J. J. Reisa, May 1974.

41. Ibid.
42. The 12-month moving average is a technique employed to facilitate

the observation of trends in data which show considerable short-term
fluctuations. Data for each month are averaged:with data Ilkom each
of the preceding 11 months.

s 43. Pnpublished data from Philadelphia Air Management Services, May
1974.

44. See note 40 supra.
45, John F. Finklea, MD., "Conceptual Basis for Establishing Standards,"

Research Triangle Park, N.C., undated, and note 36, supra.
46. EPA, Naiional Water Quality Inventory, R ort to Congress (Washing-

ton, D.C.: U.S. Government Printing Office, 974).
47. A. F. Bartsch, EPA-R3-72-001, National En *ronmental Research Cen-

ter
. )

(Research Triangle Park, N.C. : ?972).
.

48. Division of Water Pollution Control, India a State Board of Health,
Preliminary Report of Phosphorus Trends at Municipal Sewage Treat-
ment Plants and in Indiana Streams for Years 1971, 1972, and 1973
(Indianapolis, 1974).

49. R. A. Sweeny, Impact of Detergent Phosphate Reductions on Water Qual-
ity: Report to EPA, Great Lakes Laboratory, State University College at
Buffalo, N.Y. (Buffalo: The Laboratory, 1973). See also L. Hefting. and

° i I. Carcich,J.MosphOrus in Wastewater, New York tato Department of
Environmental Conservation, Technical Paper #22 (Albany: The De-
partment, 1972).

50. A third, non-quantitative technique suitable for indicating short to
medium range (2 to 5 years) pollution problems was alsia developed for
EPA during the past year: The technique, described in EPA Report No.
60015- 74-005 (James E. Flinn and Robert S. Reiners, Development of

D Predictions of Fuktre Pollution Problems, 1974) involves examining tech-
nical production activities, environmental quality factors, and socio -eco-
nomic changes and/or trends to identify significant problems. Ranking
factors were applied and combined with human judgment to select signi-
ficant areas so that probable environmental consequences of not taking
action could be projected. The application of this methodology yielded:
(1) a set of 10 ranked problem areas and projections; (2) a test appli-
cation of ranking factors; and (3) a list of spec& stressors and their dis-
tribution among problem areas.'This technique appears to be a profnising
complement to the two computerized models discussed in this section. '
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51. The model( projects pollutants generated by the economic activities which
have been identified as major sources of pollution. It does not include
natural pollution sources or, at this time, non-point pollution sources.

52. INFORUM was developed by Professor Clopper Almon, Jr. at the Uni-
versity of Maryland. See Clopper Almon, Jr., et al., 1985: Interindustry
Forecasti of the Awrerican kconorny (Lexington, Mass.: Lexington Books,
1974).

53. "Controlled', in this case means that all the goals established for 1977
(except those relating to NOR) will be met by their scheduled date, and
that abatement will occur at a constant rate from the enactment of the
legislation up to that date. For NO., the model assumes no future abate-
ment from mobile sources.
It is important to recognize that the accuracy and comprehensiveness
of SEAS in projecting the generation of pollutants are limited by the
available data.. lit general, SEAS incorporates the best estimates of
pollution coefficients, abatement costs, etc. that were available at the
time of its developmem. However, in many cases even these best esti-
mates are severely limited. For instance, because data are unavailable,
only the most important polluting sectors are analyzed in estimating
environmental residuals, and the 1983 requirements of "best available
technology" established by the 1972 Amendments to the Federal Water
Pollution Control Act are only partially !effected in the analysis even
though the projections are carried to 1585. The vaiue of SEAS will
depend, of course, on the extent to which it incorporates additional and
improved data as they become available.

54. Major sources of hydrocarbons are the drying of paint and emissions from
gasoline stations, both of which are included in the industrial sector.

53. The geographical allocation is based on eadi region i.3 share (using
OBERS projections) of the total economic activity of each of the pollu-
tion sectors. It does not, at this time adjust for differeniregional elnission
rate4or abatement levels.

56. The extraction stage includes removing the fuel from the ground anti!
getting it to American soil (if it is imported) ; the transportation stage
includes all stages of transportation and distribution of the energy includ-
ing marketing and storage; the processing stage includes oil refining and
coal washing (the liquefaction and regasification of imported natural
gas is included in the extraction stages) ; the conversion stage includes
the generation of electricity from a coal-fired electrical generating plant;
and the end use stage includes the use of the,energy for space heating
or to power an automobile.

57. None of these figures includes the en'rgy embodied in the capital equip-
ment required for the system. ,

58. The specific energy conservation measures included were :
1. Residential: Better insulation, new and existing housing; shift to

houses; and total energygas and petroleum for space heat in new
systems in multifamily.dwelling units.
2. Commercial: Better insulation in
bUildings and total energy systems.
3. Industrial Energy Use: Improved energy utilization measures (e.g'.,
closed steam traps, heat exchangers) and increased recycling.
4. Transportation: Lighter autos; increased use of public transit and
Cat pools; substituting trains and buses for private autos on short-
tiRul intercity transportation; shifting freight from trucks to trains for
long hauls.

59. Data in this section are taken largely from U.S. Department of the
Interior, Mining and Minerals Policies, 1973 (Washington, D.C.: U.S
Government Printing Office, 1973), pp. 18-26.

new and existing commercial
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, 60. Midwest Research Institute, "Production, Distribution, Use, and. Envi-
ronmental Impact Potential of Selected Pesticidies," report .prepared4or -
the Council on Environmental Quality, 1974.

61. US. Department of, Agriculture, Quantities of Pesticides Wed
by Farmers in 1966, Agricultural Economic Repprt No. 179 ( Washing-
ton, D.C.: U.S. (;ovkrnment Printing Office, 1920) ; and U.S. Depart-
ment of Agriculture, Economic Research Service, Quantities of Pesticides
Wed by Farmers in 1971 (Washington, D.C.: U.S. Government Printing
Office, 1974).

62. See D. W. Jenkins et al., "Develbpment of a Continuing Program to
Provide Indicators and Indices of Wildlife and the Natural Environ-
ment," Smithsonian Institut'ion Ecology Program, Final Report to CEQ
(19729) ; National Aeronau'fics and Space Administration, "Report on
1973 Santa Cruz 'Summer Study of Wildlife Resources Monitoring"
(1973) ; Lee M. Talbot, "NOn-Game Wildlife: A Federal Perspective,"
address at the North American Wildlife and. Natural Resources Confer.-
ence, Denver, April 1974; and Ecological Programs ift the Federal Gov-
ernment, Report of the Cainmittee on Ecolgigical Sciences, CEQ-Federal
Council on Science and Technology, 1974.

63. Information supplied by Lynn Greenwalt, Director, U.S. Fish an Wild-
life SeFvice, March 1974.

64. C. Halvorson, J. Lindusk-a, and A. ttabler, Economic Values bf Wildlife
Production in Forestry Aieas in North America, Bureau of Sport Fish-
eries: U.S. Department of the Interior (Washington, D.C.: U.S. Govern-
ment Printing Office, 1972). -

65. U.S. Department of the Interior, National Survey of Fishing and Hunt-
ing, -1970, and 1971.

66. J. C. Horvath, Preliminary Economic Survey of Southeastern Wildlife;
Executive Summary, Environmental Research Group, Georgia State
University (Atlanta: The University, 1973).

67. Information supplied by p/1" J. Imlay, Fish and Wildlife Service, U.S.
Department of the Interior, April 1974.

68. Bureau of Sports Fisheries and Wildlife, U.S. Department of the Interior,
"Final Environmental 'Statement for the Proposed Endangered Species
Conservation Act of 1973 (H.R: 4758) ," August 7; 1973.

69. Jenkins et al. supra note 62.
70. CEQ, Third Annual Report (Washington, D.C.: U.S. CoverAment

Printing Office, 1972), pp. 27-28.
71. Information supplied by C. S. Robbins, Chief, Migratory Non-Game

Bird Studies, Migratory Bird and Habitat Research Laboratory, Fish
and Wildlife Service, Laurel, Maryland, March 1974.

72. Jenkins et al., ruprA note 72.
73. National Aeronautics and Space Administration, supra note 62.
74. National Environmental Policy Act, P.L. 91-190, section 102(2)p.
75. Library of Congress, Congressional Research Service, Environmental

Policy Division, Environmental Indices, Status of Development Pursuant
to Sections 102(2) (B) and 204 of the National Environmental ~Policy
Aer of 1969, report prepared for the Committee on Interior and Insular
Affairs, Dcember 1973; and National Academy of Sciences, Environ-
mental Studies BOnrd, "Planning for Environmental Quality Indices"
(in preparation, 1974).

76. EPA, Office of Air Programs, The Selection of Air Quality Indicts,
report prepared by Technology Service Corporation, August 16,1973.

77. W. D. Schults and J. J. Beauchamps, The Development of Air Quality
Indices, Oak Ridge National Laboratory, ARNL-NSF-EP-56, July 1973.

70. Supra note 75.
79. Ibid.
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CHAPTER 4

The National
Environmental Policy Act.

"The public interest requires,doing today those things that men of
intelligence and good will would wish, five or ten years hence, had
been done," declared Edmund Burke nearly two centuries ago. At
the turn of this decade, in pursuit of the public*interest, Congress
passed the National Environmental Policy Act 1 a comprehensive
national policy for restoring, protecting, and enhancing the quality
of our environment.

In NEPA, Congress declared that "each person should enjoy a
healthful environment, and . . . each person has the responsibility
to contribute to the preservation and enhancement of the environ-
ment." Congress also authorized and directed that "to the fullest
extent possible . . . the policies, regulations, and public laws of the
United States shall be interpreted and administered in accordance
with the policies set forth in this Act." And focusing on the decision-
making processes of Federal departments and agencies, Congress
ordered that agencies prepare an environmental impact statement
in connection with every major action which significantly affects the
environment. Congress further ordered that this environmental anal-
ysis accompany the corresponding proposal through the agency's
decisio. nmaking process and that agency 'officials carefully consider
it at each stage. In passing the law, Congress demanded no less than
a majof new w4 of thinking and acting by the executive agencies
of the.Federal Government.

Nearly 5 years have passed since NEPA was enacted. Two years
ago, in our Third Annual Report, we reviewed the initial impact of
the law and discussed the process of change which it had initiated.2
Evolution has continued during the ensuing period. Overall, what
began as a sharp departure from previous practice has become with
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time Ern increasingly accepted and integral part of the Federal
decisionniaking process, To a significant (if still incomplete) degree,
NEPA has succeeded in its objectivic of incorporating an environ-
mental perspective into the decisionmaking process of Federal agen-
cies. Beyond that, the approaches of NEPA have spread beyond the
Federal Government and have been adoptedby state and local gov-
ernments and even by other nations.

This chapter updates and expands on the perspective presented in
% the Council's Third Annual Report. The first section looks back over

the last 5 years at the process by which Federal agencies adapted their
activities to the law. The next--sections cover significant event; dur-
ing the past year in administration of the law and in judicial inter -
pretatihn of its requirements. Next discussed are the development of

)state NEPA's and the adoption of the impact st4ement process by
foreign countriet. The chapter concludes with Eonie thoughts on what
the future may hold for the environmental impact statement process.

Evolution of NEPA The First Five Years
When the first 5 years of NEPA are examined, thrfre broad stages of

development are evident : an initial period, during which Federal
agencies became aware of the Act; a transition period, in which agen-
cies came to underAand and adapt to its requirements; and the
present period, in which NEPA is increasing,ly.being integrated into
the fabric of agencies' programs.

Development of Awareness-1969-70

The first stage in the development of NEPA began in the spring of
1969 and lasted about a year, During consideration of the bill that
ultimately became NEPA, Congress saw a need to modify Federal
administrative practice so as to encourage tke development and use
of environmental analysis in agency decisaimaking. On April 16,
190, it was first 3aiggested that an "action foring mechanism"
be inserted that would prod agencies to pay heed to the policies and
goals of the Aet.3 This suggestiop led to die requirement that agencies
prepare environmental impact statement on their major actions that
significantly affect the environment.

NEPA was signed b? the President on January 1, 1970. Initially,
the agencies were generally unaware of the requirements of the Act.
When the requirements were pointed out, most agencies adopted the
pasition- that NEPA did not apply to them at allat least not to most
of their programs/or, if it did apply, an impact statement could be
prepared by their' adniinistrative staff as a finishing touch when the
project went forward for final agency approval.

This first stage ended in April 1970 with the initial malorXourt
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Coe of the first major
court cases involving fusltPA
concerned the Trans- Alaska
pipeline- 'Photo shows where the
pipeline will cross the Klutina
River, which drains into the
Copper River, a prime route for
salmon to reach spawning sites.

decjilion under the Act the Trans-Alaska Pipeline case.' In this
case, the court determined that the Secretary of the Interior could
not grant permits for the construction of a road to be used in con-
nection with construction of the pipeline, until he had met the re-
quirements of NEPA. The decision gave reality and importance to
NEPA, and it focused attention within agencies on the specific re-
quirements of section 102(2) (C) of the Act.

The. Transition Period-1970-73

The transition period began in the spring of. 1970 and lasted ap-
proximately 3 years. During this period agencies came to grips with
the fact that NEPA had to become a regular part of their activities.
AV first, many agencies attempted to comply with the Act on an
ad hoc basis. Frequently, an agency would decide to prepare an im-
pact statement only when challengeei by the public for its failure
to do so. The period was marked with uncertainty and, in some cases,
disruption.

A number of basic questions surfaced during this period. What
was meant by the concept "major Federal action significantly affect-
ing the environment"? When in the development of a project must
an environmental impact statement be prepared? What must the im-
pact statement contain? How were environmental consequences to,
be forecast?

To assist agencies in developing answers, CEQ, issued three sets,
of instructions. In April 1971, CEQ's interim guidelines (issued a
year earlier) were revised to provide expanded guidance on the tim-
ing of the preparation of a statement and its use in the agency's
decision process. In May 1972, CEQ issued a set of recommenda-
tions on the contents of statements and on procedures for their
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preparation and circulation to other agencieS and the public.° In Au-
gust 1973, CEO issued a further revisionvof its guidelines, establishing
a detailed structure and comprehensive/set of policies for the overall
operation' of the process."' These three ;etS of directives built on the
rapidly expanding base of agency experience and codified the major
court decisions that were being handed c own. By the summer of 1973,
with these instructions.in hand, most o the early uncertainty over
NEPA's requirements had been resolved. I

Experience of the AECThe experiences of agencies during-this
transition period varied widely. Nonetheless, to understand the dill"...
culties of the transition, it is useful to focus on how one agency
wrestled with the requirements of the Act.

Under the Atomic Energy Act of 1954,8 the Atomic Energy Cone,:
'mis5ion was given the regulatory responsibility to insure that peace-
ful uses of atomic energy do not result in undue risks to public health
and safety. With regard to nuclear power plants, a comprehensive
licensing, process was established under which applicants were re-
quired to obtain first a permit to construct a plant and then a license
to operate it.°

At the time NEPA was enacted, an applicant for a construction
permit was required to submit a detailed technical study of the
proposed site, the design of the facility, and the operating proce-
dures which would be followed. After technical review by the AEC's
regulatory staff, this application was submitted to the Advisory
Committee on Reactor Safeguards (ACRS), 4 special group of ex-
perts esta ffis I by Congress to advise the Commission on nuclear
safety matters. After a inundatory hearing in which the public was
invited to participate. an initial decision was issued by the Advisory
Committee. which was then subject to review by the Atomic Safety

,and Licensing Appeal Board or by the Commission itself. Finally,
when an application for the operating license was filed, normally
about 2 years later, the regulatory staff and the ACRS again con-
ducted a comprehensive safety review." If there was sufficient pub-
lic interest, a hearing was held.

After enactment of NEPA, the AEC determined that the licens-
ing of nuclear power plants was a "major Federal action signifi-
cantly affecting the quality of the environment" and that an im-
pact statement was required. At the same time, AEC made an initial
policy decision to implement NEPA within the framework of its
ongoing regulatory program and to emphasize in the statement the
radiological impact of the proposed facility. With regard to other
environmental impacfs. such as the thermal effects of the discharge of
power plant cooling water, the AEC:determined to accept certifica-
tion of state or regional water quality agencies as adequate evidence
that there would not be an adverse effect on the environment. AEC
also made the decision to undertake environmental analysis only on
new applications, determining that no environmental issues could
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The propized licensing of the Calvert Cliffs nuclear power plant sparked
major concern about AEC's review of nuclear facilities. Picture shows the
plant during the final stages of construction.

a
he raised at hearings on nuclear power plants noticed prior to March
1971. In short, the AEC initially determined that its.NEPA analysis

,would be initiated prospectively for new power plants coming for-
ward for licensing, and that its analysis would concentrate primarily
on issues relating to radiation."

Calvert Cliffs'In July 1971, in one of the major NEPA decisions,
the U.S. Court of Appeals for the District of Columbia ruled in the
Calvert Cliffs' case that the AEC procedures were unacceptable."
The court declared that the AEC must undertake an independent
evaluation and balancing of a variety of environmental factors; such
as thermal effects, notwithstanding the fact that other Federal or
state agencies had certitied that their own environmental require-
ments would be satisfiedThv each case, the benefits of the licensing
action were to be assessed and weighed against the environmental
costs, and alternatives were to be considered that would affect the
balancing of values.

The decision also made clear that the Act was not to be read as
requiring only an impact statement that might be properly prepared
but later ignored. Thr court noted that the Act also mandates a care-
ful and informed decisionmaking process. Environmental information
was to be sought, reported, and, most importantly, used in making
agency decisions.
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The decision further required that contested as well as uncontested
proceedings must undergo an independent substantive review of
environmental matters, and that environmental issues must be con-
sidered in connection with all nuclear power r\eactor licensing deci-
sions which took place after January 1, 1970, 'the effective date of
NEPA. The court alsd required a NEPA review fob construction
permits issued prior to January 1, 1970, in case!, an operating
license had not yetbeen issued.

Thus the decision in Calvert Cliffs' significantly broadened the
range of issues which the AEC was required to consider in discharg-
ing its NEPA responsibilities, It _also directed that this analysis be
undertaken for many nuclear power plants initiated prior to the
enactment of NEPA.

In August 1971, the AEC announced that it would At appeal the
decision but would accept the judicial mandate andaddreSs- NEPA
responsibilities as defined by the court. In making the announcement,
the Chairman of the AEC stated that
[T]he effect of our revised regulations will be to make the Atomic Energy
Commissiqn directly responsible for evaluating the total environmental im-
pact, including thermal effect of nuclear power plants, and for assessing this
impact in terms of:the available alt4natives in the need for electric power.
We intend to be in a position to be responsive to the concerns of conservation
and environmental groups as well as other members of the public. At the same
time, we are also examining steps that can be taken to reconcile a proper
regard for the environment with the necessity of meeting the nation's growing
requirements for electric power on a timely basis."

Impact of Calvert Cliffs'The impact of the Calvert Cliffs' deci-
sion on the licensing and regulatory functions of the AEC was im-
mediate and far-reaching. The broadened regulatory responsibilities
required development of new technical expertise in the AEC as well
as in industrial organizations, and it necessitated the development of
new technical and cost-lbenefit analysis concepts. Further,. the Cal-
vert Cliffs' decision required the development of new procedural
processes to provide for the participation of the applicantother
agencies, and the public in the environmental review process.

As an immediate problem, the Calvert Cliffs' decision resulted in
a backlog of 110 nuclear power plants and 10 nuclear facilities re-
quiring expanded or new environmental reviews. Whereas previously
the AEC had devoted about one-half a man-year per case for NEPA
review, after Calvert Cliffs' it invested 2 to 5 man-years for each
application. Fortunately, the AEC had previously been involved in
environmental research because of its environmental protection
responsibilities with respect to nuclear material; hence the agency
was able to draw on well-experienced people among its own em-
ployees and at three of its laboratoriesArgonne, Oak Ridge, and
Pacific Northwestto meet this new workload.

Its new procedure involved, for each environmental. report re-
ceived from an applicant, the formation of a review team, consisting
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of members of the regulatory staff and environmental scientists from
the laboratories,.These teams included specialists in the major scien-
tific and engineering disciplines involved in evaluating environmen-
tal impact, normally ecology, hydrology, biology, radiation, health
physics, meteorology, and chemical, mechanical, civil, and nuclear
engineering. A single team,- after reviewing the reports, undertook
field and library research and wrote the impact statement, using,all
available, information. If additional field data were required, the team
recommended to the applicant that it produce them. In addition, the
organization of regulatory personnel in Washington.. was altered.
Within 4 months of the Catuert Cliffs' decision, about 200 people were
involved in environment review efforts."

In order to facilitate he new environmental reviews, the AEC
developed a series of gin for industry which defined the informa-
tion necessary for evaluating' environmental imparts. One of 'the
series was the guide for preparation of environmental reports for
nuclear power plants." This guide specified for the license appli-
cant the kinds of information required in the preparation of his en-
vironmental report, including: (1) the site and reactor characteris-
tics; ( 2 , power needs in the area ; (3) the environmental effects of
site preparation; (4) plant and transmission 'facilities construction;
(51 the environmental effects of plant operation; (6) effluent and
environmental measurements and monitoring; (71 the environmental
effects of accidents; (8) the economic and social effects of plant con-
struction and operation; (9) alternative energy sources and sites;,
and ( 10) plant design alternatives.

An objective of the guide was to assure that the applicants would
provide all of the required data in the first submission of the report
and thus avoid uncertainties and time-consuming delays. The appli-
cant's environmental report was required to demonstrate, through
the cost-benefit analysis of the proposed plant, how in the applicant's
judgment, the aggregate benefits outweighed aggregate costs. Upon
receipt of an acceptable environmental report, the AEC multidis-
ciplinary teams would perform detailed evaluation of the potential
environmental impact of the proposed nuclear power plant and the
environmentalast-benefit analysis.

The AEC also adopted new approaches to public hearings. Rules,
restructured for the conduct of licensing procedures, were aimed at as-
suring early and maximum participation of interested parties, timely
availability of all relevant informatipn, and effective and expeditious
progress during the procedural steps in the hearing process.

The application of the NEPA review procedures has resulted over
the past 3 years in many modifications and changes in nuclear plant
design, including redaign of intake structures and major cooling
systems, modifications of the thermal plume and the radiological and
the chemical waste systems, rerouting of transmission lines, installa-
tion of fish screens, redesign of causeways, revision of environmental
monitoring plans, and new studies of alternative cooling systems."
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The yeSrs 1971 to.1973 placed particular strains on the AEC. The

agency had to analyze the 'large number of plants in the licensing
pip /line as well as new applications coming before ft. But by mid-
19 I, the backlog had been surmounted and the changes required of
the AEC regulatory program had been put into.eliect. The initial
uncertainty and di4uption41 beemovercome.

Integration of NEPA into Agency Operations

The third stage of TOPA dev lopni t began for many agencies
%yid' the promulgation of CEO' guic glues in August 1973. With
the early uncertainties about NEP. c arilied, the task was to weave
the policies and procedural requirements of NEPA into each agency's
programs. For many agencies, this stage is not yet complete. What
must ultimately emerge is a consideration of the environthental impli-
cations of an agency's 'activities as an integral component of the
agency's normal decisionmaking process. Natirrally,the experiences

Hof agencies differ. However, the st Service provides an interesting
enamplo of the integration of NEPA to.the fabtic of an agency's

,.._operations.
The Forest Service is one of the Nati n's oldest natural resource

agencies. It is responsible for national le dership in forestry. Its ac-
tivities include the management, protect on, and development of the
187-million-acre National Forest System to produce wod, water,
forage, wildlife, and recreation; and cooperation with state foresters,
private owners of forest lands, wood processors, and private and
public agencies in all aspects of forestry management.

When NEPA was enacted, the Forest Service saw it as supportive
of the Service's conservation ethic and fully consistent with its exist-
ing responsibilities as contained in the Organic Act of 1897 ana
the Multiple Use-Sustained Yield Act of 1960." The Forest Service
also perceived procedural similarities 0) existing practices. For ex-
ample, the Service had for some years required multiple use surveys
and impact surveys similar to environmental statements before
undertaking actions such as major timber harvesting contracts, -al-
though the surveys had not required either formalized public review
or a broad analysis of alternatives.

Because of these similarities, some officials of the Forest Service
were tempted to view NEPA as not affecting their agency. This
view did not prevail. Instead, the decision was made to implement
fully the new law. A year after the passage of the Act, the Chief
of the Forest Service said: "We are going through a period of
interpreting the requirements of the Act. During this period, we
must lean over backward to comply with both the letter and the
spirit of this law and we must do our best to learn how to work
with it. . . ." 1°

As a first step, the Forest Service integrated the mandates of
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NEPA into its fin mal statement of objectives and policy. Frame-
work for the Future, iy3tted in early 1970,'° including protection
and improvement of the quality of air, water, soil, of natural beauty,
and of open space, among the agency's major objectives.

The Forest Service then developed instructions for implementing
the impact. statement requirements. The agency discovered that it
could not develop a simple .definition of major actions requiring a
statement; therefore, a case-by-case evaluation of proposed actions
against several criteria was required. With er,zperience, the Forest
Service was later able to identify certain activities that almost always
require an impact statment, among them land use plans, new winter
sports sites, major pesticide programs, and activities in roadless
areas.

In 1971, the Forest Service 'issued detailed procedural instruc-
tions to its field offices on preparing and processing impact state-
ments.°° Since it is essential that environmental factors be considered
early in .planning and decisionmaking, the Forest Service decided
to integrate the preparation of impact statements into its land use
planning process. Late in 1971, the multiple use and land use plan-
ning system was completely revised in order to merge it with the
requirementslof NEPA.?' Later, on the basis of an interdisciplinary
study, the Forest Service adopted a "unified planning and decision-

. making concept" ( PD),°2 which changed the planning approach
for the use of a forest area. In the past, decisions governing the use
of an area for activities such as timber harvesting, grazing, mining,
and recreation had been made more or less independently. Under
UPD, decisions governing these different uses of an area. were made
together. NEPA was a major factor in the development of this
integrated approach.

Setting policy was not the same as implementing it. The process
of adapting to the new requirements and procedures took time be-,.
cause it affected the efforts of many Forest Service personnel. Since
the Forest Service is highly decentralized, the responsibility for
preparing impact statements was delegated to ifs field offices. More-
over, the effect of Forest Service policies was to require some form
of environmental analysis or virtually all actions. For all major ac-
tions, an environmental impact statement (EIS) was prepared; for
minor actions, environmental analysis covering the same major points
as an EIS served as primary documentation for decisions and actions.

As a result, the Forest Service policies and procedures required
a very large number. of Forest Service personnel to become involved
in NEPA, not as a separate 'function or activity but as an integral
part of planning and decisionmaking.. Thus, rather than creating
a separate' organizational structure for NEPA, an Environmental
Coordinator in Washington with only a small staff was assigned
oversight, coordination, and leadership responsibility for NEPA.
After this approach proved successful, similar positions were desig-
nated in the field.

003-267 0 - 74 - 27
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NEPA also brought aboutjmajor changes in the ways in which
the Forest Service related to the public. Prior to NEPA, the publicic.
especially the local public, were "informed" of Forest Service deci-
sions. 'Rarely were they :meaningfully involved in decisionmaking.
Although some personnel are still reluctant to involve the 'public,
the Forest Service has made major changes since NEPA in its atti-
tudes and practices. Different forms of public participation are now
used, depending on the situation and the stage of planning. In
local areas,citizens are now invited early in a planning process to
provide ideas and help identify issues and alternatives. Incorpora-
tion of NEPA public involvement requirements has broadened the
"public" which is involved, making it possible for interested citizens
to participate in decisions., on projects proposed for any part of the
country. Coupled with the requirement under NEPA to analyze
alternatives to a proposal, this arrangement has resulted in the con;

.%.sideration of a much wider range of possible uses for a forest area
than had occurred in the past.

The new approach to the environment has created more than
procedural and administrative changes. It has also stimulated sub-
stantive review of Forest ,liervice management' practices, especially
timber management." Since the passage of NEPA, a number of
studies have examined timber cutting practices from a long-term en-
vironmental perspective. The Forest Service itself has undertaken
studies of the Bitterroot National Forest, the Monongahela National
I7orest, the Wyoming National Forests, as well as a nationwide sur-
vey of National Forest timber management.2 Major reviews by
authorities outside the Forest Service have included a study of clear-
cutting by the deans of five forestry schools, an investigation of clear-
cutting on public lands by a Senate subcommittee, an investigation
by the West Virginia :legislature of timber ,harvesting in the Mo-
nongahela National Forest, and a study of management practices of
the Bitterroot National Forest in Montana by a team of scientists
from the University of Montana.

In addition to timber management, other Forest Service respon-
sibilities were affected by NEPA. In 1970, a comprehensive nations'
survey of range ecosystems was initiated. This survey, completed in
1972, provides nem/ guidance for the most productive and environ-
mentally sound management of range lands. In 1974, the Service
proposed the first regulations to control indiscriminate and damaging
mineral prospecting and development activities on National Forest
lands.

-Because of the nature"of its activities, the Forest Service recognized
the value and need for program impact statements as early as 1971.
Statements have been prepared on a variety of activities, including
timber management, vegetation management, and pesticide use. One
of the most complex program statements involved the review of
National Forest roadless areas.

At the broadest level, an environmental analysis of all Forest Ser-
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vice activities is currently being prepared. Called "The Environ-
mental Program for the Future," this study is examining public
needs and demand on the National Forests and defining alternatives
for accomplishing objectixio. n is the most ambitious comprehensive
effort ticat the Forest Service has yet attempted.

In conclusion, NEPA has had a major impact on the Forest Ser-
vice. The agency took a broad and positive view toward implementa-
tion of the Act, went-far beyond a narrow concern with the Section
102 requirement, and integrated each step in the NEPA process
froth initial environmental analysis :,through preparation of draft
environmental statements, involvement of the public, analysis Of
comm8nts, and preparation of final statementsinto the planning
and decisionmaking process. This is not to say that all difficulties
have been resolved. Legal action is pending on s ral issues, and
the ty of land use plans and impact statements tcan still be im-
pro onetheless, the overall picture is extremely encouraging
in ergs' of the integration of EPA into the fabric of the agency's
Operations.

Administrative Developments-1973-74

Agency NEPA Procedures

On August 1, 1973, CEQ issued new guidelines for the operation
of the environmental impact statement procep.23 The guidelines
(which are reproduced in Appendix D of this report) were dis-
ciased in detail in last year's Annual Report. They establish the
basic structure and procedures governing the preparation of im-
pact statements. They set ford} the required contents of a statement
and the responsibilities of parties reviewing and commenting on a
draft statement. They also set forth NEPA's policies governing agen-
cies' involvement of the public; and agencies' use of an impact
statement_in their decisionmaking process. Section 1500.3(a) directs
agencies to review their NtPA procedures and revise them as
may bb necessary in order to conform to the guidelines.

During this past year, many agencies engaged in a-major effort
to revise their procedures for the implementation of NEPA. Table 1
sets forth the status of agencies' NEPA procedures, as of August 1,
1974, is well as citations tathose procedural.

While an agency's NEPA procedures are important, they form
only the skeleton for the operation of the agency's envircm-n0Val
impact statement process. Of greater importance is an understand-
ing by agency staff of the purpose and goals behind NEPA and of
methods for making environmental analyses and assessing the sig-,
nificance of the results generated. The past year saw major progress
in th:s direction. Simultanecius with the development of new NEPA
procedures, agencies conducted numerous training sessions, work-
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shops, and seminars for their staffs. Over 100 separate meetings were
held across the United States, involving a total of several thousand
agency personnel. These meetings were aimed at explaining the
basic tools and understanding necessary to integrate the spirit of
the impact statement process into an agency's operations.

Studies of NEPA

During this past year, several studies were completed or initiated
on selected aspects of the impact statement process. These efforts
were directed at agency implementation of the NEPA process, at
selected case studies, and at the development of better methodolo-
gies for predicting the environmental consequences of different4,actions.

NEPA Process StudiesAt the beginning of the year, CEQ com-
missioned separate in-depth studies of the impact of NEPA on the
decisionmaking processes of the Forest Service, the Bureau of Land
Management (ELM), and the Department of the Navy.20 These
studies emphasized' the relationship, between the agencies' normal
planning, implementation, and control procedures and the envi-
ronnAental impact statement process. Impediments to full implemen-
tation of NEPA were investigated.

Forest Service procedures were found to 'comply substantially
with both the letter and spirit of NEPA and with the Council's
guidelines. As noted earlier, NEPA has been merged into the For-
esi Service planning systemf to form a single integrated process. The
study concluded that the quality of the land use plans and analysis
could still be improved, in particular through collection of better
sociological and economic 'information.

BLM has supplemented its planning system at critical points to
fulfill NEPA's requirements and is now developing additional
changes in the system to better emphasize environmental values.
BLNI, has not generally prepared environmental statements on its
management framework plans, believing that sty ements can be
more effectively prepared on specific actions later in its decision
process. The study recommended that impact statements should be
prepared on these plans.

BLM?s implementation of NEPA has beetqhighly centralized,
The study recommended that authority to decide whether a state-
ment should be prepared and to approve the rase of the state-
ment be delegated to the official otherwise' responsible for the pro-
posed action. Within the BLM, NEPA has prbduced increased
public participation in the Bureau's planning actithies.

The study of the Department of the Navy illustrated thei mpoy-
tance of the attitudes of senior agency officials. The report. id tified
a widespread concern about the environment at the Navy's
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diate and lower management levels and documented substantial ef-
forts to prevent environmental problems before they arose. The re-
port attributed this t&the interest of senior agency officials in carry-
ing out Navy projects in a manner designed to avoid environmental
damage. The report noted, however, that the degree of integration
of the procedural requirements of NEPA varies from program to pro-
gram, in part because of the different time frames available for the
preparation of underlying documentation.

Taken together, the studies provide concrete, information on the
efficacy of different approaches which several agencies have taken in
the establishment of their impact statement process.

NEPA Case Studies-1n addition to these studies of the NEPA .

process, several case studies of the impact ,of NEPA on particular
projects were completed during the year. A study of the Army Corps
of Engineers' proposed Oakley reservoir in southern Illinois was
compiled by Roger W. Findley at the University of Illinois. A study

tiof the Corps' New Melones reservoir in California was compiled by
John Randolph at Stanford University.2 In addition, CEQ has re-
cently contracted for several case studies on how NEPA influenced
the development of specific projects. The major objective in each
instance will be to show how NEPA can, in a particular situation,
help improve the design of a project. CEQ intends to publish these
case studies as they home available.

Methodologies for Environmental Analysis Section 102(2) (B)
of NEPA requires that agencies identify and develop methods and
procedures which will insqre that presently unquantified environ-
mental amenities and values may be given appropriate consideration
in decisionmaking alo g with economic and technical values. At the
time NEPA was p ..ed, few methodologies existed for making envi-
ronmental forec ts. That situation is changing.

The Environ rental Projection Agency has begun to prepare de-
tailed methodologies for analyzing the environmental aspects of dif-
ferpm types of projects. During the past year, handbooks on how to
analyze a highway project and how to write an impact statement for
a sewage Treatment plant project were prepared.2° EPA plans during
this next year to develop handbooks for water resource projects, nu-
clear power plants, airports, and urban transportation systems.

The Institute for Ecology (TIE), under a grant from the Ford
Foundation, is also engaged in developing methodologies for analyz-
ing the environmental effects of different types of projects. Using
teams composed primarily of university faculty and graduate students,
TIE has prepared detailed reviews of selected impact statements.
During the coming year, TIE plans to draw on the expertise gained
in these reviews to develop substantive guidelines for writing impact
statements for various categories of projects.
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EPA and' NEPA,

Although EPA traditionally applied the environmental impact
statement process to its program of grants for construction of munici-
pal sewage treatment facilities, there had been substantial uncertainty
wheifier NEPA, was meant to apply to the agency's regulatory
activities.

Ih enacting the J972 Amendments to the Federal Water Pollu-
tion Control Act, Congress specified that no actions of the Adminis-
trator under the Act required impact statements except grants for
waste treatment facilities and permits for discharges from new
sources." In 1973 and 1974, several courts reviewed the application
of NEPA's impact Statement requirements to actions of the Adminis-
trator under the Clean Air Act 31 and the Federal Insecticide, Fungi-
cide, and Rodenticide Act." In every case, the court concluded that
EPA's actions were not subject An the impact statement requirement,
primarily pn the geound that EPA prepares the "functional equiva-
lent" of an impact statement in the diatumentation supporting its
actiong.33 And in June 1974 Congress provided in the Energy Supply
and Environmental Coordination Act that no action taken under
the Clean Air Act shall be deemed a major Federal action signifi-
cantly affecting the quality of the human environment within the
meaning of NEPA." As a result, it now appears that EPA is legally
not required to prepare impact statements in connection with its
regulatory activities.

Nonetheless, in May 1974 EPA announced that it would voluntarily
prepare impact statements on a variety of regulatory actions." EPA
concluded that the objective of NEPAto build into each agency
a careful consideration of all environmental aspects of its proposed
actions could be beneficially applied to many of EPA's regulatory
functions. Under this new policy, which became effective October 15,
1974, impact statements will be prepared in connection with such
actions as the establishment of national ambient air quality standards,
the designation of sites for ocean dumping, and the cancellation of
a pesticide registration.

Statistics on the Impact Statement Process

By June 30, 1974, four and a half years after NEPA was enacted,
environmental impact statements had been prepared on 5,430 agency
actions. Final impact statements had been completed for 3,344 of
these actions. Draft impact statements had been issued for the
remaining 2,086 actions.

Last year's Annual Report indicated a downward trend in the
annual number of impact statements being prepared. The number
of new statements filed with CEO declined, from a high of 1,949 in
1971 to 1,371 in 1972 and 1,148 in 1973. However, a projection of
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the figures for the first 6 months of 1974 indicates a slight increase
in the lumber of statements likely to be filed this year. It is still too
early to lie certain whether this projection from the submissions in
the first half of 1974 represents the beginning of a change in the
downward trend of the last 3 years. Figure 1 presents the number of
impact statements which have been filed annually with the Council.
Figure 2 presents the number of impact statements prepared by each
agency from January 1, 1970, to July 1, 1974. Figure 3 presents the
number of impact statements by type of project from January 1,
1970, to July 1,.1974.

The Department of Transportation continues to file the largest
number of statements. At the same time, both in absolute terms and
as a proportion of the total number of statement's filed by all agencies,
DOT statements have decreased each year since 1971. For 1973,
DOT statements numbered 432 and comprised 37 percent of all
filings. For the first six inonths of 1974, DOT statements numbered
196 and accounted for 43 `percent of all filings. Last year's Annual
Export attributed this downward trend to better screening of in-
significant actions by the Federal Highway Administration and the
Federal Aviation Administration, and to the consolidation of numer-
ous small highway statements into fewer, but broader, statements.
These actions appear to be continuing. Even when DOT decides
not to prepare a detailed ,statement, it still prepares a preliminary
environmental analysis to support its decision on the proposed action.

The Army Corps of Engineers is second in terms of the number of

Figure 1

Environmental Impact Statements Filed Annually
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Figure 3

Environmental Impact Statements Filed Annually,
by Project Type

2.030

1.0O3

1.C30

soo

Parks, wildlito refuse:,
17gLreTEtcd protects---

Airports

Fcr71irr
flood control

Roat3

1070 1071 1072 1073 1074

statements annually prepared by a single agency. The Corps filed
243 statements in 1973, as compared with 211 in 1972, and is cur-
rently preparing statements at the rate of 396 per year. This increase
appears to result primarily from the Corps' decisions to prepare
analyses on a large number of projects initiated prior to the enactment
of NEPA, and also on a larger proportion of its operation and main-
tenance activities. Corps of Engineers statements presently comprise
21 percent of all new statement filings.

During the last year, several agencies submitted impact statements
e first time. Among them were the Energy Policy Office (now

the Federal Energy Administration) 'a° the Architect of the Capito1,37
and the Department of Labor.3°

Diversity of Impact Statements

During 1973, impact statements were prepared for a broad range
of actions, particularly in the energy field. The Energy Policy Office
filed an impact statement on its priority system for the allocation of
low-sulfur petroleum products.3° The Department of the Interior
filed impact statements on the sale of oil and gas leases on the outer
continental shelf,4° on the leasing of Federal lands for oil shale and
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geothermal development," and on its coal mining plans." The state-
ments on coal development are the first of a number to come. Each
of them will be examining, for a different part of the country, the
physical effects of proposed strip mining, the feasibility of reclama-
tion, the competition between mining and existing uses of the land
and water, and the comparative environmental costs of using coal
as opposed to other energy sources.

During the last year, the Department of the Interior also ptepared
28 environmental impact statements related to the Alaska Native
Claims Settlement Act." The statements analyze the consequences
of the incorporation of about 80 million acres of Alaskan lands still
within the unreserved public domain into the National Park, Na-
tional Forest, National Wildlife Refuge, and National Wild and
Scenic Rivers systems.

Several statements were prepared during the past year in the in-
ternational area. One of the most important concerned the U.S. nego-
tiating position at the United Nations Law of the Sea Conference
which opened this summer in Caracas." While the major thrust of
the statement was on modes of developing hard mineral deposits in
the deep seabed, the wide-ranging concerns of the Conference in
such areas as territoriality, free navigation, and fishing rights were
also covered. The State Department also prepared an impact state-
ment on U.S. alternatives to improve the quality of Colorado River
water that flows into Mexico." Large U.S. diversions, combined with
the high salinity of irrigation runoff, reduce the quality of the water
that reaches Mexico to a level below that stipulavd by mutual agree-
ment between the two countries. The proposed desalinization plant
is discussed in Chapter 5.

Impact statements covering state or local projects with major en-
vironmental implications also created intense interest this plst year.
For example, the Department of Transportation in 1973 issued a
draft impact statement on the extension of interstate highway 1-66
from suburban Virginia into Washington, D.C." Of major concern
here is the impact of the proposed highway on the metropolitan area.
The impact statement analyzed whether mass transit or a highway/
mass transit combination could better meet the metropolitan area's
transportation needs.

The past year also saw a sharp increase in the number of "pro-
gram statements," covering entire programs within an agency rather
than a single action within the program, or the cumulative effects of
a number of distinct but interrelated projects. For example, the
Department of Agriculture analyzed its overall use of herbicides in
various states and regions of the country through program state-
ments; 47 the Department of Commerce Prepared a program state-
ment on its overall program for the construction of new tankers;"
and the AEC filed a program statement on its development of the
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_Impact statements have been prepared by the Department of Agriculture on
spraying of pesticides in National Forests.

liquid metal fast breeder reactor:* While program statements do
not yet form a large *portion of the total number of statements, they
offer an unprecedented opportunity to analyze major policy issues
assAated with the formulation of government programs. CEQ
strongly encourages agencies to prepare such statements in the de-
velopment of new programs and in the review or modification of
programs already in operation.

Judicial. Developments-1973-74
In a number of significant judicial developments during the past

year, the courts elaborated on the rights of citizen groups to be
compensated for their expenses in bringing a NEPA lawsuit, on the
relationship between NEPA and land use planning, on the extent
to which an agency can delegate the preparation of a statement,
and on the standards to be applied in assessing the adequacy of an
impact statement.

Legal Expenses of Citizen Groups
in Bringing NEPA Lawsuits

American courts have traditionally barred recovery of legal ex-
penses even by successful litigants. Only two narrow exceptions to
this rule have generally been recognized. First, legal fees have been
awarded in cases in which an opposing party has acted in bad faith,
in order to punish the party's obdurate behavior.G° The second ex-
ception covers cases in which a suit has conferred benefit on members
of a clearly ascertainable class and an award of fees would serve to
spread the costs of the litigation among these beneficiaries.61

393

423



Recently, a third exception to the general rule has emerged. Sev-
eral courts concluded that the interests of justice require fee shifting
where the plaintiff has acted as a "privati, attorney general" vindicat-
ing an important public interest.

In 1974, in Wilderness Society v. Morton,c2 the U.S. Court of Ap-
peals for the District of Columbia ordered that the legal expenses of
the Wilderness Society, the Environmental Defense Fund, and the
Friends of the Earth be paid for their efforts as "private attorneys
general" in the Trans-Alaska Pipeline case as According to the
court, not to award counsel fees in a case involving relatively little in-,
jury to single individuals but collectively great harm to important
public interests could seriously frustrate the purposes of Congress.

Where the law relies on private suits to effectuate Congressional policy
in favor of broad public interests, attor,ey's fees are often necessary to ensure
that private litigants will.initiate such suits . . . Substantial benefits to the
general public should not depend upon the financial status of the individual
volunteering to serve as plaintiff to upon the charity of public minded
lawyers."

The court went on to say that :

Our decision today may increase the willingness of skilled lawyers through-
out the nation to undertake public interest litigation on behalf of unmonied
clients with just, lawful, and important claims. This proposition we of course
accept, and count it a happy result of our decision'

The court observed that although the NEPA issue was resolved
by Congress and not through litigation, the plaintiff's efforts in pursu-
ing the issue deserved an award of attorney's fees. "Where litigatiori
serves as a catalyst to effect change and thereby achieves a valuable
public service, an award of fees may be appropriate even though
the suit never proceeds to a successful conclusion on the merits." 561%4P
The court pointed out that the public's interests had been substan-
tially furthered as a result of the litigation. First, the permit condi-
tions for the pipeline had been altered to provide for substantial
additional protection of the environment. Second, under the new
permit the government would receive fair market value for the use
of its land rather than allowing the land to be used free, as had been
the practice in the past, And third,,the pipeline company would now
be strictly liable for damages resulting from its use of the right-of-way.
According to the court, the lawsuit had resulted in development of
a substantially better project, and the plaintiffs were entitled to re-
cover their expenses for having brought this about.

The court noted that, technically, only the Interior Department
had violated the law. However, the court went on to point out
that the Alyeska Pipeline Company had persuaded the government
to grant the rights-of-iay, had actively participated in the lifga-
tion, and "unquestionably was a major and. real party at interest
in this case." Gl Accordingly, the court determined that the govern-
ment and Alyeska should each bear one-half of the citizen groups'
expenses. However, since sovereign immunity bars imposition of
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attorneys' fees against the United States (unless they are expressly
provided for by an Act of Congress), only that portion to be borne
by Alyeska could ultimately be assessed. Because of sovereign immu-
nity, that part which would otherwise be borne by the government

. must be assumed by the citizen groups.
In dissenting to the court's opinion, several judges stated that

in their view the citizen groups had not conferred any public benefit
by their actions. The judges pointed out that the lower court had
ruled against the plaintiffs on the issue of the adequacy of the final
impact statement and implied that, at most, they should only be
considered potentially eligible for reimbursement for _work in con-
nection with the Mineral Leasing Act issue, on which they ulti-
mately prevailed.

. _

MarylandNational Capital Park and Planning Commission v.1,,
Postal Service

this case 58 concerned the construction of a bulk mail facility for
the U.S. Postal Service near .Washington, D.C. The Maryland -Na-
tional CApital Park and Planning Commission opposed construction
of the facility and, in particular, urged that an environmental
impact statement be prepared: The Corps of Engineers, as contractor
for the U.S. Postal Service, prepared an environmental assessment
and, ozo the basis of this assessment, concluded that no impact state-
ment was required. All parties agreed that construction of the mail
facility was a "major Federal action." Disagreement centered on
whether the facility would "significantly" affect the environment.
T1* U.S, District Court concluded that the Corps' determination
that an impact statement was not requiTed was not unreasonable,5°
and the plaintiffs appealed the decision to the U.S. Court of Appeals
for the District of Columbia.

In rendering its decision, the Court of Appeals developed two
major propositions. First, it pointed out that the proposed facility
would be inconsistent with the local zoning for the facility site,
and that this required an especially careful inquiry by the govern-
ment into- the potent4 significance cot the project's environmental
effects.

The question of significance takes on a distinctive cast in the context
of land-use planning. We think that much hay turn on whether the Federal .
Government conforms to or deviates from local or regional regulations to
land use. . . . When local zoning regulations and procedures are followed
in site location decisions by the Federal Government, there is an assurance
that such "environmental" effects as flow from the special uses of landthe
safety of the structures, cohesiveness of neighborhoods, population density,
crime control, and aestheticswill be no greater than demanded by the
residents acting through their elected representatives. There is room for
contention, and there may even be a presumption, that such incremental
impact on the environment as is attributable to ;the particular land use
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proposed by the Federal agency is not "significant" . . . When on the other
hand, the Federal Government exercises its sovereignty so as to over-ride
local zoning protections, NEPA requires more careful scrutiny.°

CEQ, in § 1500.8(a) (2) of its guidelines, has pointed out the need
for agencies to carefully inquire into the relationship between their
proposed project and land use plans for the affected area. This
decision highlights the need to do so, not only in the writing of
an impact statement but also in making the threshold ' decision
of whether a project will signifiEaoit affect the quality of the
environment. cT .,--

.
The second major pronouncement by the Court of Appe Is con-

cerned the procedures to be followed in judicial review of an gency's
"negative assessment." The court stated that, in

',,-%.
general, t e basic

questions need to be addressed:
First, did the agency take a "hard look" at the problem, as opposed to bald
conclusions, unaided by preliminary investigation . . . Second, did the agency

r*" identify the relevant area of environmental concern . . . Third, as to prob
lems studied and identified, does the agency makC a convincing case that the
impact is insignificant. . .°

The court in this instance ras unable, on the basis of the infor-
,mation before it, to answer Al the questions in favor of the govern-
ment and thus remanded the case to the District Court for further
investigation. The court's opinion makes it clear, however, that an
agency must be able to demonstrate to a court, in any case of argu-
ably significant environmental impact, that it has investigated the
environmental effects of the proposed action. If an agency has
decided not to prepare an impact statement, it must further be
able to document, with analysis "as opposed to bald conclusionk,"
that the effects of the proposed action will clearly not be significant.

Agency Delegation of the Preparation
of the Impact Statement_

During" the last few years, legal challenges have been made to a
number of impact statements because they were written by a private
party or a state agency rather than the cognizant Federal agency.
Plaintiffs have argued thae'NEPA requires a Federal agency to
prepare its own impact statement and that this responsibility may
not be delegated. According to plaintiffs, the delegatiOn'of the prep-
aration of a statement to an interested outside party risks the pro-
duction of a biased analysis rather than an objective independent
study and thus contravenes the policies of NEPA. Courts have so
far responded to these challenges with somewhat conflicting decisions.

In Greene County Planning Board v. Federal Power Cornmission,62
the U.S. Court of Appeals for the Second Circuit held that the FPC's
use, in connection with public hearings on an applicant's proposal, of
the applicant's environmental analysis rather than an impact state-
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ment independently prepared by its own staff, violated the policies
of NEPA. According to the court,

The Federal Power Commission had abdicated a significant part of its re-
sponsibility by substituting the statement. of [the applicant], for its own. The
Commission appears to be content to collate the comments of other federal
agencies, its own staff and the intervenors aqa once again to act as an umpire.
The danger of this procedure, and one obvibus shortcoming, is the potential,
if not the likelihood, that the applicant's statement will be based upon self-
serving assumptions."

The court went on to point out that

intervenors generally have limited resources, both in terms of money and
technical expertise, and thus may not be able to provide an effective analysis
of environmental factors. It was in part for this reason that Congress has
compelled agencies to seek the aid of all available expertise and formulate
their own position early in the review plocess." (emphasis added)

In Conservation Society v. Secretary," the court reached a similar
conclusion in holding that a highway impact statement prepared by
a state highway agency and then reviewed by the Federal Highway
Administration did not satisfy NEPA. According to the decision,
NEPA requires that a statement be prepared by the responsible
Federal agency, not the recipient of the proposed Federal aid.

Several othei cases, however, have reached somewhat contrary
conclusions. In Life of the Land v. Brinegar," the U.S. Court of
Appeals for the Ninth Circuit concluded that NEPA was satisfied
by the Federal Aviation Administration's active participation in, and
review of, an impact statement covering a proposed runway project,
even though the statement was prepared by a.private consulting firm
which had a financial interest in the approval of the project. In
Citizens Environmental Council v. Volpe,67 the U.S. Court of Ap-
peals for the Tenth Circuit held that the Department of Trans-
portation's review and adoption of a highway impact statement
that was prepared by the state highway agency was consistent with
the goals of NEPA. Similar conclusions were reached in Movenient
Against Destruction v. Volpe," Citizens v. Brinegar? Iowa Citizens
for Environmental Quality v. Volpe," National Forest Preservation
Group v. Butz,71 and Northside Tenant? Rights Coalition v. Volpe."

At the present time, then, there appears to be some disagreement
within the judicial system on the extent to which the preparation of
an impact statement may be delegated to an interested private party
or state agency. No court has yet held that a Federal agency may
fully delegate the preparation of a statement to such an-outside group.
At least some review of the statement by the Federal agency appears
necessary, as does assumption of responsibility by the Federal agency
for the adequacy of the environmental analysis contained in the
statement. At the same time, the courts appear to differ on the extent
to which a Federal agency must engage in an independent environ-
mental analysis.

CEQ has traditionally not objected to delegation of the preparation
of a statement in those instances where the Federal agency has main-
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tained responsibility for the objectivity and adequacy of the state-
ment." Efficient use of resources suggests that the party closest to
the development of a project should engage in at least its preliminary
environmental analysis. Where this panty is a state or local govern-,
ment, the responsibility of the Federal agency is to ensure that en-
vironmental considerations are 'meaningfully integrated into the
$roject's design. This requires at least some review of the project
and the impact statement by the agency. But it does not require, an
agency in every case to engage in an independent preparation of the
impact statement

At the present time (August 1974) Congress is considering dele-
gation of the implementation of NEPA in connection with the Sous-
ing Act of 197+. This Act will provide for block grants to local units
of government. In many cases, the local units of government will be
able to use the grants without prior approval by the Department of
Housing and Urban Development of the specific projects or progrims
to be financed. In such cases, the local unit of government will be
required, under the Housing Act of 1974, to prepare an innpact state-

, ment that would otherwise be required of HUD by NEPA. HUD will
retain responsibility to assure that procedures providing for full re-
view of environmental factors are faithfully followed. In general,
HUD's involvement in the preparation of an impact statement under
the Housing Act of 1974 will vary directly with the degree of ifb par-
ticipation in the design or approval of the projects and programs
which are funded.

Where the party closest to the project is a private applicant, some-
what greater involvement by the Federal agency is required. Private
projects frequently do not reflect the public's concern for the preserva-
tion and enhancement of the environment to the same extent as do
state and local government projects. CEQ has thus not supported the
practice of allowing private applicants for Federal permits to prepare
the entire impact statement, which is in turn circulated by the agency
as its own.

Adequacy of an Impact Statement'

In a major court decision, National Helium v. Morton," the U.S.
Court of Appeals for the Tenth Circuit ruled on the general test to
be applied by .a court in determining the adequacy of an agency's
impact statement. The court pointed out that one must distinguish
between judicial review of an agency's final decision for compliance
with the Administrative Procedures Act'' and judicial review of the
agency's environmental impact statement for compliance with NEPA.
In carrying out Nis latter inquiry, the court held that the "rule of
reason" is the appropriate standard. According to the court,
[O]ur view is that the review of the FES [final environmental impact state-
ment] is limited to the following:
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( I ) Whether the FES discusses all of the five procedural requirements of
NEPA.

(2) Whether the environmental impact statement constitutes an objective
good faith compliance with the demands of NEPA.

(3) Whether the statement contains a reasonable discussion of the subject
matter involved in the five required areas."

After reviewing the impact statement prepared by the Department
of the Interior, the court concluded that the statement was "fully al\
ceptable." The court pointed out that NEPA
should not be viewed as necessitating that the completion of an impact state-
ment be unreasonably or interminably delayed in order *nclude all poten-
tial comments or the results of works in progress whi ht stied some
additional light on the subject of the impact statement. S cult would in-
ordinately delay or prevent any decision in environmental cases. The court
should look for adequacy and completeness in an impact statement, not
perfection."

International Developments

NEPA has had unique and important effects on the international
community. That this domestic law should have such an impact
testifies to its particularly broad administrative scope and to its con-
ceptupl strength. U.S. agencies have directly contributed to the Act's
international importance and influence through their own NEPA
processes. At the same time a number of other countries have recog-
nized that adoption of the impact statement mechanism can fill criti-
cal needs for forecasting environmental effects.

Use of NEPA in International Affairs

Impact statements of U.S. agencies can omote environmental
quality in the international community i variety of ways. First, be-
cause Section 102(2) (C) of NEPA applies to all U.S. agencies, sev-
eral have prepared guidelines covering at east some of their activi-
ties, abroad. This has been done by the Sta partment 78 and the
National Science Foundation."

A second use for U.S. impact statements involves their preparation
in draft prior to the conclusion of international agreements affect-
ing the human environment. Thus, impact statements have been
prepared fcir the Convention on the Prevention of Marine Pollution
by Dumping Wastes and Other Matter," the Convention on Inter-
national Trade in Endangered Species of Wild Fauna and Flora,81
the 1973 Convention on the Prevention of Pollution from Ships,82 and
for the draft agreement which may emerge from the Law of the
Sea Conference. Such statements give, environmental and other
groups the opportunity to assess the effects of, and to comment on,
proposed international agreements before they are actually ratified.
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Finally, impact statements have international significance,,.when
they describe the international environmental effects of an action
occurring within the United States. Impact statements have been
filed for a number of internationally important activities, such as
the Colorado River International' Salinity Control Project, affecting
Mexico, and the Bureau of Reclamation's Garrison Diversion proj-
ect, in North Dakota, discussed in Chapter 5, which may cause watei.
pollution problems in Canada. Such statements have been made
av 'lable to other countries, as, for example, when the AEC's 1971
im act stateient on the nuclear explosion in Amchitka, Alaska,
was provided to the Japanese and ,Canadian governments. More
fo al procedures might be employed in the future whereby affected
co ntries, especially neighboring nations, would be asked to submit
comments that would be circulated and integrated into the NEPA
proces4. Nongovernmental groups in other countries, with demon-
strated interests, might also be asked to participate in the impact
statement comment process.

In each of these ways, the iinpact statement mechanism permits
and encourages U.S. agencies to take a long-range international
view of the environmental effects of their proposed actions.

d.

Influence of NEPA on Environmental PoliciesAbroad

More subtle but perhaps more profound international effects
of NEPA are evident from the attention being given to impact state-
ments by other countries. This interest is remarkable because NEPA
was designed to correct,deficiencies in unique U.S. administrative
procedures. However, because the Act in fact responded to prob-
lems of gaps in environmental° forecasting and of closed agency
decisionmaking found in many countries, its mechanisms have be-
coMe widely studied outside the United States.

impact statements have been adopted or planned in Australia cs

at both ties...tate and the federal level. Experience there has focused
on such states as Tasmania, where impact studies were required in
1973 and a public review process was established under the Director
of Environmental Control." Other Australian states have adopted
similar procedures. The Australian Federal. Government has ' estab-
lished an inter policy on imp,act statements foi" Federal projects,
pending the e actment of new legiilation...

In Canada, fe eral environmental itnpact stateme t requirements
were established b nvironment Canada in April 974.84 Israel
also recently required itS Environmental Protection Service to estab-
lish an impact statement procedure.

In Europe no country has yet adopted the impact statement
mechanism, although it has evoked considerable interest there. The
West German Government, for example, has begun internal dis-
cussions on the ways in which impact statement processes might be
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"adapted to it particular institutional and legal system. Other coun-
trirs and the Organization for Economic Cooperation and Devel-
opment have revealed similar interests. Impact statements have
been less attractive to many European countries Whose existing land
use Densing or permit systems already provide extensive control
over environmental abuse.

Clearly the effect of the impact statement mechanism abroad
will require careful consideration before it can complement the
existing problems and procedures of other countries. Nevertheless,
as a method for determining in advance the impacts of various
alternative proposals and as a way in which to open the govern-
mental decisionmaking process to new, outside scrutiny, it has already
demonstrated its broad international appeal. Over the next several
years there will be a great many opportunities within the interna-
tional' community to foster the increased understanding and use-
fulness of the impact statement process.

State Environmental Impact Statement Requirements

Since 1970, 21 states and the Commonwealth of Puerto Rico have
adopted environmental impact statement requirements similar to
lhone set forth in NEPA.82 Thirteen of the 21 states and the Com-
nonwealth of Puerto Rico have legislatively adopted a comprehen-

sive EIS requirement: California, Connecticut, Hawaii, Indiana,
Maryland; Massachusetts,. Minnesota, Montana, North Carolina,
South Dakota, Virginia, Washington, and Wisconsin." Three states
Michigan, New Jersey, and Texashave administratively promul-
gated a comprehensive EIS requirement." In addition, five states
require preparation of impact statements on specific classes of proj-
ectsP Arizona requires that impact statements be prepared for pro-
posed water-oriented projects.8° Georgia requires an environmental
analysis for certain toll road projects.°° In Ne ''ada, there is a special
provision relating to utility power plant siting." Nebraska's Depart-
ment of Roads prepares impact statements on State-funded highway
projects.°2 Delaware requires the preparation of statements in con-
nection with the issuance of permits under its Coastal Zone Act and
its Wetlands Law."

A number of American cities have also initiated environmental
impact statement programs. New York City's Environmental Pro-
tection Administration, operating under an executive order," may re-
quire impact statements on designated city activities. In Bowie, Mary-
land, a city ordinance " highlights the utility of environmental im-
pact statements in local government decisionmaking.

The Appendix so this chapter lists the states andloeal governments
which, as of August 1, 1974, have adopted an impact statement
process. For each state or local government, the Appendix contains
citations to the legal authority for the process; any guidelines which
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have been issued as of August I ; and the name, address, and phone
number of individuals who may be contacted for further information.

At least 15 other states are now considering the establishment of
impact statement requirements. To aid states in developing such
legislation, the Council of State Governments approved a suggested
State Environmental Policy Act.°° One state, New Mexico, recently
repealed its environmental impact statement process, as discussed
below.

Although the various state programs differ from NEPA in several
respects; most have used the Federal law as their model. To date, im-
plementation of the state programs has moved slowly, and the visible
benefits are still limited. Considering the very limited funds and staff
allocated to implervent the requirements, most state agencies seem to
be putting forth a good effort.

In the Council's view the state impact statement process has great
potential. Statements prepared by state agencies and local govern-
mefits usually cover projects that are not within the reach of the Fed-
eral impact statement process. In addition, statements prepared by
state agencies and local governments may prove to be more respon-
sive to local needs than the Federal statements have been.

Integration of a state EIS process into a state's decisionmaking will
take some tirue. Apart from the problem of resource constraints, many
states have no tradition of providing detailed documentation and
analysis to assist decisionmaking. Hence, the irnpact, statement process
has created uncertainties on the state level which do not exist at the
Federal level. One major question with which states have been .grap-
piing is how the EIS should be used: Is it to be a polity tool or solely
a means to document the impact of an individual project? This
issue can be resolved, but where it remains unsolved, the integra-
tion of the EIS process into many state programs has been delayed.

Contents of a Statement

Most of the state acts and executive orders closely follow NEPA
with respect to the required items to be discussed in the impact state-
ment. Indeed, Puerto Rico, Indiana, and Washington follow exactly
NEPA's list of items to be included in the EIS. Some states have
added new elements which are likely to increase the utility of the
document; the most significant of these are mitigation measures,
growth-inducing impacts, and economic impacts.

Massachusetts chose to narrow the scope of the impacts to be ana-
lyzed to those relating to natural environmental resources." Michi-
gan, on the other hand, refers specifically to effects on "human life." 08
Texas and Wisconsin explicitly require that the "beneficial" aspects
of a proposal be discussed as well as the adverse inipacts.°°

The Minnesota law contains two innovative departures from the
Federal model. The EIS must include an assessment of the "impact
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on state government of any Federal controls. ,associated with the
proposed actions" and a discussion of the "multistate responsibilities
associated with the proposed actions." 30°

California's act was the first to require that the EIS include a
discussion of the mitigation measures proposed to minimize the
impact of a project."' Similar clauses are included in the Maryland,
Massachusetts, North Carolina, and Virginia acts and in the sug-
gested State Environmental Policy"Act approved by the Council
of State Governments.102 NEPA itself does not specifically require
this, but the NEPA Guidelines do discuss mitigation under the cate-
gory of alternatives to the proposed action."'

The California law and the model act require an analysis of the
"growth-inducing impact of the proposed action." 104 Montana re-
cently revised its guidelines to require consideration of growth-in-
ducing impacts and the use of energy,"°

A major addition to the Federal model is the inclusion of the
economic impact of proposed actions.. Connecticut, Michigan, Min-
nesota, Montana, and Wisconsin have adopted this requirement."°
Some local jurisdictions in California require an economic analysis
in their impact statements. The Michigan order calls for, "[w]here
appropriate, a discussion of the economic gains and losses includ-
ing the effect on employment, income levels, property taxes, and the
cost of alternatives to the proposed action.,, 107 The Federal guide-
lines require only that an impact statement deal with "changed pat-
terns of social and economic activities" in a discussion of the sec-
ondary consequences of a proposal.103

Applicability to State, Local, and Private Projects

All of the state laws require impact statements for major actions
or projects undertaken directly by state agencies. The states differ

-greatly, however, in their application of the impact statement pro-
cess to local gover;nment actions and to private activities which require
a goyernmental permit. Because some of the most significant con-
trols over private actions, particularly those relating to the use
of land, are administered by counties, cities, towns, and special
purpose units of local government, the effectiveness of a state's im-
pact statement is greatly dependent on whether it applies to local
governments and to private activities.

NEPA provides for impact statements to be prepared on actions
"involv'ing a Federal lease, permit, license certificate or other en-
titlements." 1°9 This provisidp has been interpreted to ,mean that
an impact statement may be needed for what is basically a private
action, if a Federal permit is required, as in the Trans-Alaska Pipe-
line case. Most states utilize similar wording in corresponding por-
tions of their laws, but the interpretations have not always been
the same.
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Thus. far California is the only state which as been preparing
a significant number of EIS's on private actions' and actions of local
governMents, accounting in large part for the approximately 6,000
impact statements prepared each year in the state. The California
Supreme Court ruled in September 1972, in Friends of Mammoth v.
Board of Supervisors of Mono County,"° that an EIS must be pre-
pared before any governmental entitya state agency or regional
or local bodyapproves a private project which could have a sig-
nificant effect,on the environment. The court based its decision in
large part on the ground that theFederal guidelines would require
an impact statement under similar circumstances. The decision
caused some confusion as to the status of private projects already in
progress, and in December 1972, the California law was amended to
provide a transition period for the implementation of the court's
decision.1" A retroactive exemption was granted to some projects
already built or under way, and a 120-day moratorium was insti-
tuted on the prospective implementaticin of the impact statement re-
quirement in several cases.112

Prior to 1974, the Massachusetts Act specified that it applied only
to state agencies, departments, boards, commissions, or authorities of
the Commonwealth qr any authority of any,political subdivisions of
the state.112 In 1974, however, the Act was amended so that it now
extends, in certain instances, to "any work, project or activity of any
private person, firm or corporation which may cause damage to the
environment.111 The State's guidelines provide that an impact report
must be prepared for any governmental activity "which involves the
issuance of a lease, permit, license, certificate, or any entitlement for
use by an agency." 112 Washington's law applies to all branches of
government of the State, "including State agencies, municipal and
public corporations, and counties," "a and the State's guidelines imply
that private activities are subject to the EIS requirement. The Puerto
Rico Act reads almost exactly the same. Michigan, Montana, and
Wisconsin require that an impact statement be prepared on private
activities for which a State permit is required.'"

All of the states which apply the impact statement requirement to
actions of local governments also specify that a statement must be pre-
pared on private activities subject to approval by a public agency.
The North Carolina law authorizes, but does not require, local gov-
ernments to require an EIS for certain private projects,112 but tbj
provision has had almost no 'else. Only one local government has to
date adopted such a requirement ; 112 two others are currently at-
tempting to establish this procedure.

Some of the state laws and executive orders are not specific about
the extent to which the EIS requirements apply to local govern-
ments or private projects. The Maryland law applies to state agencies
"and any such bodies created by the state." 122 The Minnesota law
applies to major private actions "of more than local significance." 121
The laws of some states which do not specifically extend the EIS re-
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quirement to local agencies do say that an impact statement must be
prepared for governmental projects paid for id-'whole or in part by
the state, recognizing that many local projects are built with state
assistance.

Other states specifically do not apply the procedure to private ac-
tions. The environmental policy adopted iri Texas applies only to the
16 agencies which comprise the Interagency Council for Natural Re-
sources and the Environment.'22 The Virginia law applies only to
state construction projects proposed by the executive branch of the
state which cost over $100,000; it specifically excludes highway and
road projects.'23 Indiana's Environmental Policy Act specifically pro-
vides that it shall not be construed "to require an environmental im-
pact statement for the issuance of a license or permit by any agency
of the state." 124

Administration of the Process

All states with an impact statement requirement have designated
an age,ncy to coordinate the program, or at least to develop detailed
guidelines. Although there are some notable exceptions, the agency
designated is usually an advisory body with no specific authority to
ensure that other agencies (1) prepare impact statements on projects;
(2) prepare the statements early enough in the planning process to
be useful ; (3) review impact statements; or (4) involve the public
in preparation and review of projects. The agency also usually has
no authority to affect the final disposition of a project. In Maryland
and Washington die law does. not provide for circulation of state-
ments or any explicit provision for their review.

In California, State and local agencies are required to file "notices
of completion" of an impact statement with the Secretary of Re-
sources,"" although 'there are no sanctions for failingpto file these
documents. The date of filing starts the statute of limitations period.
The law specifically provides that failure to file notice with the Re-
sources Agency "shall not affect the validity of the project." The
law does not say what should be done with the notices of comple-
tion, and the Resources Agency currently takes no action other than
to file them as a permanent record. There is no provision in Califor-
nia for administrative rejection of an inadequate EIS. As with NEPA,
remedies for violation of the Act lie with the courts.

Under the Hawaii Executive Order, the Governor "approves"
the impact statement.'2° In Massachusetts, the Secretary of Environ-
mental Affairs issues a written statement indicating whether or not
the environmental reports are adequate.'27 In North Carolina, the
Council on State Rules and Policies has the option of accepting the
statement, approving it contingent upon changes specified by the
Council, or submitting it to the Governor for final disposition.'28 In
Connecticut and Michigan, recommendations can be sent to the

405

435



Governor for action on a project."° In Virginia, the State Comp-
troller is directed not to release funds for a project if it does not meet
environmental approval.'"

The Minnesota Environmental Quality Council (EQC) has the
authority to require that a statement be prepared if it receives a peti-
tion with 500 or more signatures and maitirial evidence of the need
for an environmental review."' The EQC can also require revisions
of inadequate impact statements and delay implementation of an
action. It can "reverse or modify the decisions or proposals where it
finds, upon notice and hearing that the action or project is incon-
sistent" with the broad statement of environmental policies and
standards set forth in the law.133 Minnesota is the only state with such
explicit powers to affect the disposition of projects. Its law is now
being implemented, and the extent to whiGh- the EQC will exercise
this power remains to be seen.

Most states do not have accurate statistics on the extent to which
the process is operating. Except for California and Washington, it
appears that relatively few impact statements are/being prepared.
California estimates that 6,000 statements per year are being issued,
and Washington estimates 200 statements per year. In the other
states, the range is between 10 and 50 statements a year, in part
because few statements are being required for private actions. In
some states, no impact statements have been prepared because their
laws have not yet been implemented.

Public Participation

The burden of enforcing EIS requirem'ents often falls on citizen
groups. Like NEPA, most state laws and executive orders requite
that copies of impact statements be made available to the public.
Several state laws do not make reference to the public all'. How
citizens are in practice to be included in the EIS procei-S-1 eft to
the state guidelines, which are often not specific. fIfffff

California's guidlines provide that agencies should make pro-
visions in their procedures for wide public involvement.133 Michigan's
regulations call for "maximum use of public involvement procedures
and public hearings." 134 North Carolina specifies that agencies should
consult with the public "if deemed appropriate." 135 Puerto Rico's
guidelines state that an issuing agency may proceed with its action
only after time has been allowed for public response to the final EIS.

California, North Carolina, and Virginia periodically issue lists of
impact statements that have been prepared during the -preceding
month. Wisconsin's law calls for notice of a hearing on a Statement
to be published in a newspaper in the affected area, and hearings
are held on all impaCt statements.'" An attempt is made to involve
the public early in the process by having environmental groups assist
in preparing the environmental assessments.: The Massachusetts
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guidelines direct agencies to give notice of a draft statement in a
newspaper in the affected area rand in a statewide paper."' Mas-
sachusetts also uses the University of Massachusetts and the Institute
for Man and His Environment to assist the State in the review of im-
pact statements. Minnesota requires in its regulations that public hear-
ings be held on all draft impact statements. The State also has an
early notice system to notify the public of pending State actions.'"

In general, enforcement of the state impact statement process and
involvement of the public has co far been spo t y. Until the process
is applied to a broad range of activities, and a umber of statements
are prepared .and circulated to the public, experience at the Federal
level indicates that the process is unlikely to have a substantial effect
on individual projects or agency decisionmaking.

California Law

Because California's Environmental Quality Act (CEQA) has had
the broadest lffect of any of the state "little NEPA's," it is useful
to look at it implementation more closely. It has become one of the
most important tools for land use control in California;mainly because
of the court ruling that the law pRlies to private as well as public
projects. Although the Act, define 'the environmental impact report
(EIR) as an "informational docu ent," CEQA has in actuality been
a flexible device. Some California counties have used it as a regula-
tory measure, to test submitted .plans after the fact. In other counties
it has been used as a planning tool.

Various alternative management approaches have been taken by
the counties and the state agencies. On the state level, most draft
EIR's are prepared by the individual agencies. On the local level,
draft EIR's have been prepared' either by the municipality or a con-
sultant hired by it. The amendments in 1972 ended the practice
whereby statements had been prepared by consultants hired by the
developer. The draft EIR which is sent out for public review "must
reflect the judgment of the lead agency." 1" The impact report re-

v.quirement seems to have been so widely applied to private activities
that financial institutions in some counties have been requiring an
environmental analysis as part of the preliminary feasibility appraisal
of development projects proposed for financing.

The very presence of the impact report process has had an effect
on the mode of developer operation. For example, the Irvine Com-
pany, owners of the giant Irvine Ranch in Orange County, prepared
an EIR on a completed grading project immediately after the Friends 1

of Mammoth decision was handed down. The EIR showed that sub-
stantial adverse impacts had resulted that could have been mitigated
or avoided. At the same time, the Irvine Company prepared an EIR
on a community plan in another part of the ranch, but this one was
prepared in conjunction with the planning of the project. A number
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of significant improvements in the plan resulted before the plan and
the EIR were submitted for agency reviet4(. As a result of these experi-
ences, the Irvine Company decided to )incorporate environmental,
analysis into its in-house planning process. The City of Irvine, an in-
corpor24ted area entirely enclosed within the boundaries of the Ir-
vine Ranch, hired a consultant to review the draft EIR and to pre-
pare the final statement. The City has recently decided that in the
future it will also undertake responsibility for preparation of the
draft EIR.

Overall management of CEQA has been hindered to date by the
lack of a State-level central staff with full-time responsibility for
monitoring and enforcing compliance with the law. The regulationg
and procedures adopted by individual State agencies and local gov-
ernments under CEQA are not currently reviewed, and some agen-
cies have not yet adopted formal regulations for their EIR's. It
also appears that not all of the EIR's are being fired with the Re-
sources Agency, and comments on the EIR's are not always being
obtained from agencies having relevant expertise. So far, almost
no additional funds or positions have been allocated to State agen-
cies for their EIR process. However, at the local level, staff have
been added, and the law is being used to bring about beneficial
changes in projects and policies.

New Mexico Law

There has been one fatality among the state impact statement
requirements. In 1971, New Mexico enacted its Environmental
Quality Control Law, requiring an environmental impact state-
ment to be included in "every recommendation or report on pro-
posals for legislation and other state actions." The law created a
Council on Environmental Quality but did not give it specific
responsibility for the EIS process. Little attention was paid to the
Act until a court case in November 1972. The court ruled in City
of Roswell v. New Mexico Water Quality Commission 10 that the
Commission's regulations were adopted without compliance with
the New Mexico Environmental Quality Act and were therefore
void, since the Act applied to all State agencies, including those agen-
cies that regulate the environment.

Great confusion and concern ensued. As a result, the legislature
in 1973 placed a 1-year moratorium on the impact statement re-
quirement until June 1, 1974. It also directed the Council to make
recommendations to the Governor as to whether the law should be
retained, and to prepare a new environmental policy act for the
1974 legislature if deemed necessary. In November 1973, the Coun-
cil recommended that impact statements should be, required and

developed a compromise bill owhich would in certain cases exempt
some agencies from the M requirement. The Governor did not en-
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dorse this compromise bill in his message to the legislature. This
was interpreted as an invitation for alternative bills to be intro-

Auced. Four more bills were soon introduced in the state senate,
including a bill which was' a repealer of the Envkonmental Quality
Act.

'Another repealer bill was subsequently introduced, passed by boll
the House and the Se ate, and signed by the Governor in Febru
1974. Thus; New Me 'co's impact statement process was disso ed

'before it 'was ever ctually implemented 161

Summary

To date, implementation of the state impact statement require-
ments has been slow, and the benefits derived are not- yet substan-
tial. Nevertheless, changes in individual projects, changes in agency
thinking ,or policies, changes in developers' modes of operation,
and increased public participation are evident in each state. State
agencies, operating so far without sufficient funds or, staff, are trying
to carry out the mandate of the law or executive order in the least
disruptive manner. To enable the process to function smoothly,
questions of its application to private activities and how it will be
enforced will have to be resolved. Overall, the impact statement re-
quirement has pleat* potential to help shape local projects so that
they are in fact responsive tip the environmental problems and con-
cerns of the people they most directly affect.

Some Thoughts on the Future
What are some of the likely developments over the next few years

in environmental analysis in governmental decisionmaking? What
major changes are in progress? What are the basic forces and trends,
and where do they seem to be leading? The purpose of this con-
cluding section'is to speculate on the answers to these questions.

Quality of Environmental Analysis

Looking ahead at the next few years, the clearest and most prob-
able major advance is likely to 'be in the quality of environmental
analysis contained in impact statements. At the time NEPA was
enacted, there was little understanding of how to do environmental
forecasting. There had been no substantial demand or major spon-
sors for this type of knowledge, and there were few people with a
background in environmental forecasting. Inevitably, therefore, dur-
ing NEPA's first years, some impact statements were of poor quality
and this in turn reduced the benefits of the impact statement process.
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This situation is rapidly changing. Substantial effort has recently`
been channeled into developing an understanding of how to-forecast
the major environmental effects of government activities. Federal
agencies, universities, industry, consulting firms, environmental
groups, and others alp working out methodologies for carrying out
environmental analysis. For example, EPA and the Institute of
Ecology are developing substantive frameworks for the environmental
analysis of 'certain types of governmental projects, such as highways
and sewage treatment plants. The U.S. Geological Survey is studying
the interrelationships between generic types of activities (such as
construction) and their environmental effects. The Environmental
Law Institute and the International Biological Program of the
National Science Foundation are focusing on types of ecological sys-
tems, such as floodplains and Coastal zones, in ari attempt to find
methodologies for forecasting the impact of man's activities on
'these environments.

In addition to these long-term investigations into improving the
quality of environmental analysis, a number of groups are working
on methodologies and technique§ for:improving the quality of analysis
in the short term. For example, CEQ, in cooperation with EPA, NSF,
and the AEC, this year developed the MERES model, a tool for
projecting the nature and quantity °Blair pollutants, water pollutants,
solid waste, and land disruption associated with different forms of
energy production. This model (wirich is discussed in more detail

-in Chapters 3 and 6) should help substantially in The quantification
of the environmental effects of energy projects. Also this year,
virtually all Federal agencies substantially involved in the field of
energy FEA, AEC, FPC, Interior, EPA, nd CEQare jointly
sponsoring a contract to develop a referent document containing
the latest information on the environmental ffects (of every type of
energy system. This document will be used in the development of
impact statements for comparing a proposed action with the
alternatives available.

These efforts and others like them will result in increased ability
to prepare useful and accurate environmental forecasts. While the
pace at which these new tools will be adopted is.tinclear, the amount
of resources annually expended in writing impact statements and
the large increase in their usefulness that can be realized by develop-
ing substantive techniques and basic data required for their prdpa-
ration, seems to assure further progress in :niprroving the quality of
impact statements.

Scope of Environmental Analysis

Impact statements usually analyze the initial or primary effects
of a project, but they very often ignore the secondary or induced
effects. A new highway located in a rural area may directly cause
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increased air pollution as a primary effect. But the highway may also
induce residential and industrial growth, which may in turn create
substantial pressures on available water supplies, sewage treatment
facilities, and so forth. For many projects, these secondary or induced
effects may be more significant than the project's primary effects.

It has taken several years to recognize this shortcoming in the
analysis contained in many impact statements. The problem now is
to develop better methodologies for predicting secondary impacts.
During this past year CEO sponsored studies which investigated the
secondary environmental effects likely to result from the establish-
ment of deepwater ports and from the drilling for oil and gas on the
outer continental shelf. These studies looked at the onshore develo:p7.%
ment, such as the construction of oil refineries and petrochemical

_complexes, which were likely to result from offshore activities and
sketched out the environmental effects of the onshore development.

CEQ is also sponsoring, in cooperation with EPA and HUD, an
analysis of the secondary effects of public infrastructure projects, such .

as highways and sewage treatment plants. The purpose of this study
is to help develop a framework for predicting what patterns of land
development may result from such infrastructure projects and what
the environmental effects of the different land development patterns

ay be.
Vhile the analysis of secondary effects is often more difficult than

defining the first-order physical effects, it is also indispensable. If im-
pact s atements are to be useful, they must address the major environ-
menta problems likely to be created by a project. Statements that do
not a dress themselves to these major problems() are increasingly
likely to be viewed as inadequate. As experience is gained in defining
and understanding these secondary effects, new methodologies are
likely fo develop for forecasting them, and the usefulness of impacts
statements will increase.

Timing of the Preparation of IMpact Statements

Compliance with the letter of NEPA (rather than its spirit) re-
quires an agency, at a single point in the development of a project, to
prepare an environmental analysis. But having the analysis available
at a late date is not very helpful to the planning of a project. Rather,
an environmental analysis needs to be prepared as a rough approxi-
mationing the initial planning of a project and then gradually re-
fined as the planning of the project proceeds and as alternatives are
identified, analyzed, and perhaps discarded. In this way, the en-
vironmental analysis at each stage in the planning process is appro-
priate to the decisions to be made at that stage. The project can be
strapped if its environmental costs appear to be too great, without
wasting significant resources. Alternatively, the project can be modi-
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fled in ways which achieve the objective without entailing unaccepta-
ble and/or avoidable environmental costs.

This procedure is analagous to the way in which the economic
analysis of a project is currently made. Planning begins with rough
estimate of the economic costs and benefits. This is gradually refined
as the detailed planning of the project progresses. If the economics of
the project appear at any point to be highly unfavorable, the project is
generally modified or abandoned, and there is no waste of substantial
amounts of money or time because sponsors xvP1- unaware of funda-
mental difficulties with the project.

Consideration of environmental factors needs to proceed in much
the same way as consideration of economic factors. If environmental
analysis,is approached in this way, the NEPA-required impact state-
ment emerges in the normal course of events. No formal decision on
whether to prepare an impact statement is then requirect,vand the re-
quirement for the statement does not bring about a jolt in an agency's
operations. And the crucial goal of NEPAconsideration of the en-
vironment in the planning of a projectis accomplished.

As experience demonstrates the benefits which environmental
analysis can bring to the design of a project, the Council expects
this alternative approach will increasingly replace the current one-
shot impact statement method.

Size of Impact Statements

In the future, it seems quite possi le that the size of impact state-
ments will eventually decrease. the relevance of different
types of information becomes appar nt, the current approach of
some agencies simply to catalog an en ous variety of facts should
slowly begin to chank. Many impact st tements now resemble ency-
clopedias. They discuss the project's setti g in overly elaborate detail
and contain lengthy descriptions of all s ecies of plant and animal
life in the affected area. Frequently, this reflects a lack of under-
standing of what is important and what is ot. As the crucial envi-
ronmental questions start to come into foc4, it should become in-
creasingly clear that much of this verbiage can be dispensed with-,
thus helping to reduce the size of many of the statements.

CEQ has encouraged agencies to streamline \ their impact state-
ments by focusing most of their efforts on a disc ssion of the envi-
ronmental effects of the proposal and its alterna ivies. Within this
area of focus, agencies should further concentrate or the most impor-
tant findings or conclusions in their analysis. The ',purpose of the
impact statement process is to help develop an environmentally
sound project; it is not to develop a lengthy clocumerit which may
obscure the major issues. Courts appear to be increasingly = engaging
in careful reviews of the legal adequacy of a statement and may

412

44)



be expected to reject statements which miss raising, and attempting
to resolve, these major issues.

Over the long term, as the level of knowledge of how to do impact
statements increases, the cost of preparing them should begin to
decrease. It may take several years for environmental analysis to
be reduced to a routine type of inquiry; some may argue that it
could take a decade or two. But the efforts to improve the impact
statement process point in this direction, and it seems likely that over
the long term there will be a decrease in the cost of preparing
statements.

The Council has strongly encouraged agencies to prepare pro-
. gram statements. Frequently, basic policy issues in the operation

of a program can be addressed only in an analysis which covers the
whole program; at the project level, it is often not feasible to re-
view these basic questions. In addition, preparation of a program
statement may allow an agency to dispense with the preparation
of impact statements on individual projects, provided that impacts
at the site are not substantial. Everi if such impact statements can-
not be dispensed with, however; they can often be reduced in size if
the program statement already covers many of the impacts. Thus,
preparing program statements may help to increase the efficiency
of the NEPA process. As the transition to program statements ad-
vances, the Council anticipates' that the size and costand pos-
sibly even the numberof impact statements will 'eventually be
reduced.

Concl us'

NEPA is alive and well. It has passed through a transition period,
during which agencies have become aware of the Act's widespread
requirements, and the basic structure of the environmental impact
statement process has been firmly established. NEPA has emerged
as an integral and essential part of all Federal agencies' activities.

The foresight of Congress in passing NEPA has been widely rec-
ognized by state and local governments and foreign countries.
Twenty-one states and the Commonwealth of Puerto Rico have so
far adopted an impact statement process patterned after NEPA,
as have a number of local governments and foreign countries. The
benefit of such a process is now well proven.

The basic challenge over the next few years is to improve the
quality of environmental analysis. While the statements written
today are generally much more comprehensive and detailed than
those written a few years ago, there is still room for improvement.
CEQ and others are devoting a major part of their resources to
this endeavor, and encouraging signs already exist. Overall, NEPA
promises to become a major landmark in the development and ad-
ministration of Federal Government programs.
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APPENDIX

States With Environmental Impact
Statement ReqUirements,
August 1, 1974

States with Comprehensive Statutory Requirements

California

Statutory Source: California Environmental Quality Act of 1970, Cal. Pub.
Res Code §§ 21000-21174 (Supp. 1972), as amended by Ch. 56, Statutes
of 1974 (March 4, 1974).

Guidelines: 14 Cal. Admin. Code Ch. 3, Guidelines for Implementation of
the California Environmental Quality Act of 1970 (Register 73, No. 50-
12- 15 -73), as,amended by order of the Secretary for Resources, March 22,
1974. Guidelines are prepared by the Resources Agency of California.

Statereuntact*; Nuinran -E. Hill, Spedial-Assistant_ta_the_Secreiaty for Re-
sources, The Resources Agency, 1414 Ninth St., Sacramento, Califotnia 95815
(Phone: 916-445-9134).

Connecticut

Statutory Source: Connecticut Environmental Policy Act of 1973, Pub. Act
73-562 (approved June 22, 1973). Conn. Gen. Stat. Ann. Ch. 419, § 22a-1
et seq. (Cum. Supp. 1974-1975) (effective February 1, 1975). (Note: Cur-
rently in effect is Connecticut Executive Order No. 16, isstred by the Governor
on October 14, 1972.)

Guidelines: New guidelines are being prepared by the Department of Envi-
ronmental Protection. Currently in effect: "Draft Guidelines for the Im-
plementatiOn of ExeCutive Order No. 16," transmitted to state agencies under
Memorandum from the Governor, dated December 13, 1,972.

State Contact: Mary Ann Massey, Assistant Director of Planning and Re-
search, Department of Environmental Protection, State Office Building, Hart-
ford,"tonnecticut 06115 ( Phone: 203-566-4256 ).

"State Contact" here refers to persons who have working knowledge of the
state's environmental impact statement process.
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Hawaii

Statutory Source: Act 246, SCS5. Laws of Hawaii (approved June 4, 1974),
Hawaii Rev. Stat. Ch. 334 (1974). [Note: The law has not yet become fully
effective. As of August 1, 1974, Hawaii was still operating under in corre-
sponding Executive Order, Hawaii Executive order of August 23, 1971.]

Guidelines: New rules and regulations are being prepared by the Hawaii
Environmental Quality Commission, and are scheduled to be completed by
the end of 1974.

State Contact: Dr. Albert Torn, Chairman, Environmental Quality; Corn-
mission, 550 Halekauwila St., Honolulu, Hawaii 96813 or Ricliard E. Marland,
Director, Office of Environmental Quality Control, Office of the Governor,
550 Halekauwila St., Room 301, Honolulu, Hawaii 96813 (Phone: 808-
548-6915 ).

Indiana

Statutory Source: IC 1971, 13-1-10, added by Pub. L. 98, 1972, Ind. Stat.
Ann § 35 -5301 et seq.(Supp. 1971).

Guidelines: Official guidelines have not been implemented. Draft guidelines
have been prepared by the Environmental Management Board.

State Contact: Ralph Pickard, Technical Secretary, Environmental Manage-
ment Board, 1300 W. Michigan St.," Indianapolis, Ipdiana 46206 (Phone:
317-633 4420).

Maryland

Statutory Source: Maryland Environmental Policy Act of 1973, Ch. 702, Md.
Laws of 1973, 41 'Ann. Code of Md. §§ 447- 451 (Cuin. Stipp. 19731, and
Ch. 703, Md. Laws of 1973, Natural Res. Art., Ann. Code of Md. § 1-301
et seq. (1974 Vol.).

Guidelines: "Revised Guidelines for Implemeiltation of the Maryland Envi-
ronmental Policy Act," issued by the Secretary of the Department of Natural
Resources, June 15, 1974.

State Contact: Paul McKee, Assistant Secretary, Department of Natural
'Resources, Tawes State Office Build-mg, Annapolis, Maryland 21404 (Phone:
301-267-5548).

Massachusetts

Statutory Source: Ch. 7B1, Acts of 1572, Ann. Laws Mass. Ch. 30, §§ 61-62.
(Cum. Supp. 1973), as amended by Ch. 257 of the Acts of 1974.

Guidelines: "Regulations to Create a Uniform System for the Preparation of
Environmental Impact Reports," dated July 6, 1973, as amended October 15,
1973 and as amended in draft form on June 20, 1974. Guidelines are pre-
pared by the Executive Office of Environmental Affairs.

State-Contact: Matthew B. Connolly, Jr , Chief Planner, Executive,Office of
Environmental Affairs, 18 Tremont St Boston, Massachusetts 20408 (Phone:
617-727-7700).

Minnesota

Statutory Source: Minnesota Environmental Policy Act of 1973, Ch. 412,
Laws of 1973, Minn. Stat. Ann. Ch. 116D (Cum. Supp. 1974).
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Guidelines: "Rules and, Regulations for Environmental Impact Statements,"
issued by the Minnesota Environmental Quality Council (April 4, 1.904).
State Contact John Mohr, Environmental Quality Council, Capitol Square
Building, 559 Cedar St., St. Paul, Minnesota 55101 (-Phone: 612-296-3985)
or Michael R. Des Parte, Manager, Environmental Analysis Program, En-
vironmental Quality .Council (Same address) (Phone: 612-296-2686).

Montana

Statutory Source: 'Montana, Environmental Policy Act of 1971, Ch. 238,
L.,1971, Rev. Code Mont. 69-6501 et seq. (Cum. Supp. 1973).

Guidelines: Montana Environmental Quality Council, "Revised Guidelines
for Environmental Impact Statements Required by the Montana Environ-
mental Policy Acvof 1971," issued September 19, 1973.

State Contact: Loifen L. Bahls, Ph. D., Acting Director, Montana Environ-
mental Quality Coitncil, ,Capitol Station, Helens, Montana 59601 (Phone:
406-4494742).

North Carolina

Statutory Source: North Carolina Environmental Policy Act of 1971 (1971,
c. 1203; s. 1), N.C. Gen. Stat. Ch. 113A (Cum. Supp. 1973).

Guidelines: North Carolina Department of Administration, "Guidelines for
the Implementation of the Environmental Policy Act of 1971," issued,Febm-

18, 1972. -,\ it

State Contact: D. KeithWhitenight, Environmental Planning coordinator,
Department of Natural and Economic Resources, P.O., Box 27687, Raleigh,
North Carolina 27611 (Phone: 919=829-3115).

South Dakota "
Statutory Source: South Dakota Environmental Policy Act, SL 1974, Ch. 245
(A)proved March 2, 1974), S.D. Comp. Laws 1967 Ch. 11-1A (Supp.,,1974).

Guidelines: Department of Environmental Protection (1974 Informal Guide-
lines).

State Contact: Dr. Allyn 0. Lockner, South Dakota Department of Environz
mental Protection, Office Building No. 2, Room 415, Pierre, Solidi Dakota
57501 (Phone: 6.05-224-3351).

Virginia

Statutory Source: Virginia Environmental Policy Act of 1973, Ch. 384, Laws
of 1973 (approved March 15, 1973) and Ch. 774, Laws of 1972; Va. Code
Ann. W10-17.107 through 10-17.112, and §§ 10-177 through 10-186 (Supp.
1973).

Guidelines: Procedures Manual for Environmental Impact Statements in the
Commonwealth of Virginia, issued by the Governor's Council on the Environ-
ment (December 1973).

State Contact: Susan T. Wilburn, Environmental Impact Statement Coor-
dinator, Governor's Office, Council on the Environment, Eighth Street Office
Building, Richmond,. Virginia 23219 (Phone: 804-770-4500).
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Washington

Statutory Source: State Environmental Policy Act of 1971, Rev. Code Wash.
Ch. 43.21C (Supp. 1973). For State Highway Project Environmental Impact
Report Requirements, see Rev. Code Wash. Ch. 47.04 (Supp. 1973).
Guidelines: Guidelines currently in use: "Guidelines for Implementation of
the State 'Environmental Policy Act of 1971." Current guidelines were pre-
ared by the Department of Ecology.

to Contact: Stephen B. Crane,State of Washington Council on Environ-
me ntal Protection, No. 5 South SOund Center, Lacey, Washington 98504, or
P er R. Haskin, Environmental Review and Evaluation, Office of Plannitig
and Prolgram Development, State of Washington Department of Ecoipgy,
Olympia, Washington 9859'4 (Phone: 206-751-6890).

Wisconsin t
Statutory Source: Wisconsin Environmental Policy Act of 1971, Ch. 274,
Laws of '1971, adding Wisc. Stat. Ann. Ch. 1, § 1.11 et seq. (Coin. Supp.
1974-4975).

Guidelines: "Guidelines for the Implementation of the Wisconsin fnviron-
mehtal 'Policy Act," issued by Governor's Executive Order No. 69 (Decem-
ber 1973).

State Contact: Farnum Alston, Office of the Governor, State Capitol, Madi-
son; Wisconsin 53703 (Phone: 608 -266- 2121).

Puerto Rico's EIS Requirements

'Statutory Source: Puerto Rico Environntental Policy Act, 12 Laws P.R.
Ann. § 1121 et seq. (1974
Guidelines: "Guidelines for the Preparation, Evaltiation and Use,of Environ-
mental Impact Statements,", issued by the Environmental Quality Board on
December 19, 1972.

Puerto Rico Contact: Carlos Jimenez Barber, Executive Director, Environ-
mental Quality BOard, 1550 Ponce de Leon Ave., 4th Fl.; Santurce, Puerto
Rico 09910 ( Phone: 809 - 725 - 5140).

States With Comprehensive Exec-Wive or Administrative Orders

Michigan

Source: Michigan Executive Order 1971-10, as superseded by Michigan
Executive Order 1973-9 (1973).
Guidelines: Interim Guidelines, prepared by the Environmental Review
Board and issued June 24, 1974.

State Contact: Terry L. Yonker, Executive Secretary, Environmental Review
kioard, Department of Management and Budget, Lansing, Michigan 48913

(Phone: 517-373-0933).

New Jersey

Source: New Jersey Executive Order No. 53 (October 15, 1973).
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Guidelines: "Guidelines for the Prepay tion of an Environmental Impact
Statement," issued by the Office of the Commissioner, Department of En-
vironmental' Protection (1973).
State Contact: Alfred T. Guido, Special Assistant to the Commissioner
Oifice of Environmental Review, °Department of Environmental Protection,
P.O. Box 1390, Trenton, New Jersey 08625 ( Phone: 609-292-2662).

Texas

Source: Policy for the Environment, adopted by the Interagency Council on
Natural Resources and Environment on March 7, 1972, and published in "En-
vironment for Tomorrow: The Texas Response."

Guidelines: Guidelines and procedures are contained in "Environment for
Tomorrow: The Texas Response," prepared by the Office of the governor,
Division of Planning Coordination, January 1, 1973.

State Contikt: Leon Wilhite, Office of the Governor, Division of Planning
Coordination, Box 12428, Capitol Station, Austin, Texas 78711 (Phone: 512-
475-6156 ).

States With Special or Limited EIS Requirements

Arizona

Source: Game and Fish Commission Policy of July 2, 1971.

Guidelines: Memorandugn by he Arizona Game and Fish Commission, "Re-
quirements for Environmental Impact Statements," issued June 9, 1971.

State Contact: Robert D. Curtis, Chief, Wildlife Planning and Development
Division, Arizona Game and Fish Commission, 2222 W. Greenway Rd., Phoe-
nix, Arizona 85023 (Phone: 602-942-3000).

Delaware

Source: Delaware Coastal Zone Act, Ch. 175, Vol. 58 Laws of Del. (Jude 28,
1971), adding 7 Del. Code Ann. § 7001 et seq. (Supp. 1973), and Delaware
Wetlands Law of 1973, adding 7 Del. Code Ann. Ch. 66 (Supp. 1973).

Guidelines: 7 Del. Code Ann. Ch. 66, § 6604 (Supp. 1973), and "Permit
Application Instructions and Forms and Information Material on Required
Procedures for the Coastait9me Act," prepared and published by the Dela-
ware State Planning Office 1 73).

State Contact: John Sherman, Coastal Zone Administrator, State of Dela-
ware, Executive Department Planning Office, Dover, Delaware 1990.1
(Phone: 302-678-427117 or F. Michael Parkowski, Deputy Attorney Gen-
neral, Department of Natural Resources and Environmental Control, Divi-
sion of Environmental Control, Dover, Delaware 19901 (Phone: 302 -678-
4636).

Nevada

Source: Ch. 311, Laws of 1971, 58 N.R.S. Ch. 704 (1971).

Guidelines: No guidelines have beerkissued.

State Contact: Roger S. Toundray, Director, Department of Human Re-
sources, 308 N. Curry St., Carson City, Nevada 80701 (Phone: 702-885-
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Georgia

Source: Ga. L. 1972-179 (March 10, 1972), Ga. Code Ann. Ch. 95A -1,
31 241(e) (1) (1973).

Guidelines: Policy and Procedures Manual: State To nu:ay Authority, prepared
by eIcorgia's TolIN8ay Administrator's Office (May 1972).

State Contact: David Garrity, Planning Division, Office of Planning and
Bildget, Executive Department. 270 Washington St., S.W., Atlanta, Geor-
gia 30334 ( Phone: 404 656-3890).

Nebraska

Source and Guidelines: Nebraska Department of Roads, Department of
Roads Action Plan (1973).

State Contact: Robert 0. Kuzelka, Comprehensive Planning Coordinator,
Office of Planning and Programming, Box 94601, State Capitol, Lincoln,
Nebraska 68509 ( Phone : 402-471-2311 ) .

New Jersey

Source: Coastal Area Facility Retiew Act, P.L. 1973, Ch. 185 (approved
June 20, 1973), N.J.S.A. 13:19-1 a seq. (Cum. Supp. 1974-1975), and the
New. Jersey Wetlands Act of 1970, Ch. 272, Laws of 1970, N.J.S.A. 13:9A -1
et seq. (Cum. Supp. 1974-1975).

Guidelines: "Procedural Rules for the Administration of the Coastal Area
Facility Review Act," Draft prepared by the Department of Environmental
Protection dated 1974, and "New Jersey Wetlands Order: Basis and Back-
ground," issued by the New Jersey Department of Environmental Protec-
tion (April 1972).

State Contact- Alfred Guido, Special Assistant to the Commissioner, Office
of Environmental Review. Department of Environmental Protection, P.O.
Box 1390, Trenton, New Jersey 08625 (Phone: .609-292-2662).

City N EPA's

New York, New York
Source: Executive Order No. 87, October 18, 1973.

Guidelines: A "City Environmental Policy Executive Order Environmental
Information Form" is utilized for environmental analysis. The informa-
tion Form was prepared by the City of New York Environmental Protection
Administration in 1973. '''.

Contact: Torn Rogers, Office of Environmental Impact, N.Y. Environmental
Protection Administration of the City of New York, Room 2311, 1, Municipal
Building. New York, N.Y. 10007 ( Phone : 212"-566-1107)

Bowie, Maryland
Source and Guidelines: The Bowie, Maryland Environmental Policy and
Impact Statement Ordinance, passed by the City Council of Bowie. Mary-
land nn May 3, 1971. and Ordinance 0-2-73 of the City Council of Bowie,
Maryland. Declaring an Environmental Policy and Providing for Environ-
mental Impact Statements, passed July 16. 1973.

Contact: Judith Meany. Environmental Planner, City Hall. Bowie, Maryland
20715 ( Phone: 301- 262-7900) .
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CHAPTER 5 4

A Global Environment

International activity to protect the environment has mushroomed
in the 1970's. In attempting to describe this burst of activity, our
Annual Reports have discussed international efforts to address en-
vironmental problems and reported on the activities of other nations
and various international organizations. There was no set,pattern in
our reports, because the issue was new and there were many new
approaches to it.

But this year, with the second meeting of the Governing Council
of the United Nations Environment Program (UNEP), an inte-
grated global approach to international environmental affairs has
begun to take shape. The meeting was the first to be held at the
new permanent headquarters of UNEP in Nairobi, the Kenyan
capital.* The location of the headquarters itself has symbolic impor-
tance: in Africa, not ?Sr from where archeologists have found the
earliest traces of man, and in a developing country rather than one
of the highly industrialized nations that usually come to mind when
pollution and environmental problems are mentioned.

This global approach to environmental ptoblemsas set forth
in the Action Planwas initiated at the United Nations Conference
on the Human Environment held at Stockholm in 1972 (hereafter
referred to as the Stockholm Conference) .' It was further developed
at the UN General Assembly in New York in 1972 2 and at the first
meeting. of the UNEP Governing Council in Geneva in 1973.3
Simultaneously, various institutional arrangements were being devel-
oped to implement the Action Plan. As might he expected,of an effort
deigned to cope with the totality of global environmental problems,
the Action Plan is very comprehensive. Therefore, at the second meet-
ing of the Governing Council, certain "areas of concentration" were

*A glossary of abbreviations is appended to this ,chapter.
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The fragile environment of our globe is illustrated in this dramatic photograph
of the earth in crescent phase, taken from space.
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identified, including specific programs to which funds and energies
should be initially channeled.'

The Action Plan is a useful framework within which to discuss
international environmental matters because it was developed not only
to provide broad coordination of actions undertaken by UN agencies
but also to recognize, stimulate. and coordinate actions of nations and
those of other regional and international organizations.

This chapter describes the structure of environmental activities in
the UN,and discusses UN international activities in the framework of
the Action Plan. The organizational chart of the UN system on the
following page illustrates its complexity. The chapter concludes with
a description of recent international activities undertaken outside
that framework, principally bilateral.

The UN Environment Program and
Environment Fund

The Stockholm Conference recommended to the General Assem-
bly that lio&-nvironment be incorporated within the United Nations
by the e5t,t7Jisliment of an administrative structure and an envi-
ronmental fund. In December 1972, the General Assembly acted
to create the Governing Council, the Environment Program Sec-
retariat, the Environment Coordination Board, and the Environment
Fund.

The main function of the Governing Council is to provide
general policy guidance on the direction and coordination of environ-
mental programs. The Council also supervises and promotes envi-
ronmental programs and submits an annual report to the General
Assembly through the Economic and Social Council.5 The Gov-
erning Council is composed of 58 member nations, elected by the
General Assembly for staggered 3-year terms. The present membet--
ship, drawn heavily from the developing nations, is made up of
16 states of Africa, 13 of Asia, 6 of Eastern Europe, -I0 of Latin
America, and 13 of Western Europe and elsewhere, including- the
United States.

The function of the Environment Program Secretariat is to
coordinate environmental action within the UN system as well
as to develop and support actions to fill gaps in a global environ-
mentaj program. The Secretariat is headed by an Executive Direc-
tor, elected for 4 years.° Maurice Strong, a Canadian who served
as Secretary-General of the Stockholm Conference, was elected
UNEP Executive Director by the General Assembly in December
1972. Establishment of Secretariat headquarters in Nairobi makes
UNEP the first major UN body to have its seat in Africa.

The Environment Coordination Board (ECB) consists of repre-
sentatives of the major UN agencies whose mission includes an
environmental concern. It meets periodically to ensure cooperation
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The striking Jomo Kenyatta Conference Center in Nairobi, Kenya, where
UNEP has its headquarters.

and coordination among all UN bodies with environmental pro-
grams. The Board reports to the Governing Council and is chaired
by the UNEP Executive Director.'

The Environment Fund was established at the initiative of the
United States to provide financing for international measures to
protect and improve the environment.8 Some $100 million jias been
pledged for 'fiye years. In 1973, $12.05 million was received, of
which the United States contributed a major portion, $1.3 million.
In 1974 UNEP expects to receive $20.7 million, of which the United
States anticipates contributing $8.2 million, subject to Congres-
sional action.°

Development of the Action Plan

The fiat session of the Governing Council, meeting in Geneva
in June 1973, was concerned in part with administrative matters,
such as defining its relationship with the Executive Director. In.)
addition, with the active participation of the United States, the
Council took significant steps in refining the Action Plan for the
Environment, identifying six priority areas and three functional

,tasks on which UNEP was to center its activities. The six priority
areas are:
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Human settlements, human health, habitat, and well-being
Land, water. and desertification
Trade, economics, technology, and transfer of technology
Oceans
Conservation of nature, wildlife, and genetic resources
Er.ergy

The three functional tasks are:
Environmental assessment : Earthwatch
Environmental management
Supporting measures: information, education, training, and
technical assistance

In an explanation of the Action Plan, the Council emphasized that
the rank order of the priorities list and functional tasks was not to
be interpreted as an indication of their importance.

The Council, in approving the plan, emphasiied the primary
role of UNEP as a coordinating mechanism and the use of the
Environment Fund as a tool for achieving such coordination. It
authorized the Secretariat to supply services for implementing the
Convention on International Trade .in Endangered Species and to
give appropriate assistance in the preparation of other international
conventions." (Experience with the endangered species convention
is discussed later in this chapter under "Conservation of Nature.")
Recognizing the need, for knowledge about the impact of man
on his planet, the Council requested the Executive Director, to ex-
plore the "possible outer limits to changes which man's activities
may engender in some elements of the biosphere." 11

The differences in philosophy between the developing and de-.
veloped nations that emerged at the Stockholm Conference were evi-
dent also at the first session of the Governing Council. In the per-
ception of developing countries, the major environment problems
relate to the lack of economic development, and they want UNEP
to concentrate on activities that relate to and support such develop-
ment. The developed countries, in contrast, are more concerned
about the impact of man on natural systems and want UNEP to play
a major role in improving our knowledge of the global environment
and coordinating efforts to manage and protect it. The Action Plan
reflects the interests of both groups.

At the second session of the Governing uotua n in Nairobi in
March 1g7.1, decisions were made to guide the Executive Director in
allocating resources into "areas of concentration" and specific pro-
grams within the, structine of UNEP's Action Plan.' Programs zip,

mproved included many on which the United States had placed high
priority. Considerable attention centered about the establishment
of a new International Habitat and Human Settlement Foundation
( HHISF), financed from the Environment Fund at $4,000,000 over
four years, which will provide seed capital and technical assistance
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for the improvement of human settlements. This effort was strongly
Supported by many developing countries."

While developed and developing countries sfill held differing
. views on the nature of environmental problems, a consensus was

achieved with respect to priorities and the use of the Environment
Fund, based on a broad recognition that long-term economic de-
velopment and sound environmental practices are inseparable.

Activities in Action Plan Subject Areas

The priority subject areas of the Action Plan proVide a seful
framework for describing the activities of UNEP and pther UN
agencies.

Human Settlements, Human Health, Habitat, and Welt-Being
From the time of the earliest discuzsions of the UN environment
program, many nations, particularly the developing nations, have
felt that action in the area of human settlements, human health,
habitat, and well-being should have the highest priority. Several
of the areas of concentration chosen at the Second Governing Coun-
cil meeting fall under this general heading.

The Governing Council directed UNEP to help governments im-
prove the quality of life in rural and urban settlements. UNEP is also
to help them understand and incorporate in their development plan-
ning the relationship between population factors, available resources,
and the environment.

Numerous UN and other international agencies are working on
various aspects of this priority. Indeed, asa UNEP report recognizes,
"The exchange of information and experience concerning human
settlements has been accorded high priority by the United Nations
ever since 1946 . . ." As a result, there is "a substantial storehouse
of information" available that should be utilized, and many activi-
ties of UN agencies currently center on this priority." While this
presentation can only touch on these activities, some mention of the

---highlights is useful.

Programs of UN and Other International Agencies 15The World
Health Organization (WHO) will soon establish an International
Reference Center for the environmental health aspects of urban
planning and housing. It is advising governments on community
water supplies and waste disposal facilities and is also defining
environmental health criteria. WHO and the Food and Agriculture
Organization (FAO) form the Codex Alimentarius Commission .that
is establishing international standards for pollutants in foofl and a

-code of ethics for the international food trade. The WHO and FAO
are also working together on pesticides and food additives.

FAO is developing, with UNEP, a global researc1 and training
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program on integrated pest control. In this connection, FAO is
active on'the effects of pesticides and other agrochemicals.

UNEP is making a survey of existing data on potentially toxic
substances in an effort to create an international toxic substances
register. Some related work on a register has been done internation-
ally, principally by two non-UN organizations, the Organization
for Economic Cooperation and Development (OECD) and the
European Atomic Community, now part of the European Gom-
muni ties ( EC ) .

Other UN agencies working in the human settlements field are
the World Meteorological Organization ( WMO) ; the United
Nations Educational, Scientific, and Cultural Organization
(UNESCO) , particularly through its Man and the Biosphere Pro-
gram (MAB) ; the United Nations Children's Fund (UNICEF) ; the
World Food Program (WIT) ; the United Nations Industrial De-
velopment Organization (UNIDO) ; and the International Atomic
Energy Agency (IAEA ) .

The regional economic commissions - - Economic Commission for
Africa (ECA) , Economic Commission for Asia and the Far East
(ECAFE) , Economic Commission for Europe (ECE) , Economic
Commission for Latin America ( ECLA ) , and Economic Commission
for West Asia (ECWA) - -along with the UN Department of Eco-
nomic and Social Affairs and other regional international organiza-
tions, sponsor important regional studies and seminars.

,Major Conferences in the Area of Hurdan Settlements2Several im-
portant conferences have been held or are being planned in this
area.

1. World Population Conference. The UN General Assembly has
designated 1974 as World Population Year (WPY),. The WPY is
part of an effort to achieve worldwide awareness of population matters
and to find a rational, workable balance between people and resources,
so that the quality of human life everywhere can be improved through
better knowledge, informed policy and action.

The major event of WPY was the World Population Conference
(WPC) in Bucharest in August 1974. Preparations included sym-

434

4 G

CEQ Chairman Russell W. Peter-
son meets with Romanian
President Nicolae Ceausescu
during the World Population
Conference held in Bucharest.
The president's interpreter
is at the right.



posia. on the relation of population to: development, natural re-
sources, and environment; social and cultural aspects of family well-
being; and human rights. In addition to these symposia, consultations
were held with governments, and there were regional conferences
in South Asia, the Middle East, the Far East, Africa, Europe, and
Latin Ahnerica to discuss drafts of the World Population Plan of
Action." This plan, issued by the conference, is designed to focus
the world's attention on the population problem.

In its final form the plan states forthrightly that "all couples and
individuals have the basic human right to decide freely and respon-
sibly the number and spacing of their children and to have the infor-
mation, education and means to do so; the responsibility of couples
and individuals in the exercise of this right takes into account
the needs of their living and future children, and their responsibili-
ties towards the community." It follows this up by recommending to
governments that they "consider making provision, in both their
formal and nonformal educational programmes for informing their
people of the consequences of existing or alternative fertility behav-
iour for the well-being of the family, the educational and psycholog-
ical development of children and the general welfare of society,.so
that an informed and responsible attitude to marriage and reproduc-
tion will be promoted."

The plan recognizes that family planning programs are but a part
of, though an essential part of, social and economic development and
that these programs can assist social and economic development.
Conversely, social and economic development can help moderate
population fertility. Those sectors of development that accomplish
this more effectively than others should have priority. .

'The plan emphasizes that the principal aim of social and economic
development, including needed population policies, is to improve the
quality of life of people. It goes beyond the draft versions of the plan
in giving greater attention to the role of women in development and
the need to take measures to improve their status. A specific goal of
the plan is to reduce mortality le.els. to the maximum extent possi-
ble. citing. this as perhaps a prerequisite to a decline in fertility.

The plan notes that if birth rate projections in developing coun-
tries are to he reduced front the present 38 per thousaq to 30 per
thousand by P/85, "substantial national efforts" supportK1 by ade-
quate international assistance will be required. These projections as-
sume that birth rates in the developed countries will remain at about
15 per thousand. The plan° invite: countries whiCh consider their
birth rates "detrimental to their national purposes" to consider "set-
ting quantitative goals and implementing policies that may lead to
the attainment of such goals by 1985." At the same time it acknoyi,i-
edges that each country has, the .sovereign right to set its own goals,
or none at all."

Secretary of Health, Education. and Welfare Caspar W. Weinber-
ger, who headed the U.S. delegation to the conference, declared that
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as a'result of the conference, "We are all more aware of the nature
of population factors in many countries and of the deeply held beliefs
of our friends from these countries." He termed the entire confer-
ence "a real educational process for all those who have attended" and
called,the World Population Plan of Action "excellent . . . an ac-
complishment of great magnitude."

The United States consistently supported the convening of this
conference' and actively supported international activities dealing
with population problems, both bilaterally through the Agency for
International Development (AID) beginning in 1965, and multi-
laterally through the UN Fund for Population Activities (UNFPA)
and the International Planned Parenthood Federation.n

2. World Food Conference. The World Food Conference was
proposed by the U.S. Secretary of State before the UN General As-
sembly in September 1973. Noting that consumption of cereals Was
grown more rapidly than production since 1969, he proposed that
the conference "discuss ways to maintain adequate food supplieTand
harness the efforts of all nations to meet the hunger and malnutrition
resulting from natural disasters." 1°

l.,. In preparation for the conference, to be held in Rome in Novem-
ber 1974, several preliminary meetings have been held. A study of
the current world food situation by the FAO was commissioned. The
conference'is expected to focus on increasing the production of food
and improving its distribution in developing countries, setting up food
reserves, and food aid."

3. UN Conference-Exposition on Human Settlements. In Decem-
ber 1973, the UN General Assembly endorsed a recommendation of
the Stockholm Conference cand established a Conference-Exposition
on Human Settleraents to be held at Vancouver in May--June 1976.

The ConferenceExposition will discuss human needs in human
settlements; human settlements and national development policy;
planing and managing human settlements; international resourcesg

man settlements; human settlements around the globe; and
community technology and ecosystems. Visits to demonstration
projects will also be pcouraged.21 ....

Land, Water, and Desertification----4 section of the Action Plan
is concerned with, soil conservation, management and development
of resources, water resources development, the prevention and abate-
ment of water pollution, and countering desert expansion. At its
second mfring, the Governing, Council agreed on an eight-point
program. The first priority is to be given to research on arid and semi-
arid lands, with particular attention to the current drought in the
Sudano-Sahelian region. Other items concern woodlands and forest
ecosystems, soils, desert expansion, and water quality. Effective co-
ordination of ongoing international programs is emphasized.""

Programs of UN and Other International OrganizationsFAO,
UNESCO, and WMO are the major UN agencies concerned with
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land and water resources. The FAO conducts forest resource surveys ''.
and Publishes a World Forest Inventory every five years. it holds
symposia on forest management, including environmen.41 forestry.
In conjunction with UNEP, FAO is working on an intern tional pro-
gram for the ecological manaaement of arid and((setni -arid lands
in Africa and the Near East. 1,'NEglC) is cooperaiing with UNEP
to eomplqte -state of knowledge" reports on major biornes.*. In 1974,
it held a meeting in Niamey, Niger, on ecological research; and it has
studied humid tropical biomes in depth. WMO is studying the effects
of man on weather and climate, both intentional (such as clovl seed-
ing) an\.1 unintentional (such as emissions of carbon dioxide).

Among other water - related programs, UNEP has arranged for a
.. global review of water resources and water quality. UNEP plans to

cooperate with the International Atomic Energy Agency to conduct
isotope studies of groundwater and surface water, with an emphasis
on aquifers in arid lands, espeCially those south of the Sahara. More .
generally, UNEP assisted theFirst, International Congress of Ecol-
om,' held in The 'La p& in September 1974. 1..N `V,13 is also supporting
a encouraging Meetings by specialized agencies, by groups of coun-
tr on a regional basis, or even hy speeifi countries on all these

arelated problems.23. ,

.
Thk Sahelian Drought--Ovpr the last year, world attention has been
focused on drought in ',the Sahel, a strip of land stretching across
Africa south of the Sahara Desert, between the desert itself and
savanna country further scillth. Normal rainfall, which is seasonal,
totals only 4 to 12 inches annually. For the past 5 to 6 years, perhaps
longer in some sections, it has been much less. The drought-stricken
area is as rge as the continental United States, with a population
of arotin million, many of them nomads. Only in the past year
have the a eiriffity and consequences of the drought begun to be
'fully realized. The most seriously affected countries are Mauritania,
Senegal, Mali, Niger, Upper Volta, and Chad. The drought has
affected the Sudannd Ethiopia as well.

The World Food Program and the FAO beart to plan emergency
relief in 972. In early 1973; the World Food Program, FAO, and
UNEP sent study missions tcrsliniey livestock and ,water, problems.
In AFebruary 197.3, the UN Economic Commission for Africa rec-
ommended that the Sahel "governments deck e the zone a disaster

\\,),area. These Y),:ernments. meeting, hi Upper 'oIta in March 1973,
did so, and a 'iy set up a Permaneht Intersti to Committee on the
Sahelian Drought. UNESCO and the UN General Assembly subse-
quently passed resolutions urging aid to these populations threatened
with famine.

A special Office for the Sahelian Relief Operation (OSRO) , estab-,

1

*A biome is'a distinct ecological unit such as grasslands, tropical forests,
pr tundra, which occurs widely and in different parts of the globe, and which
is distinguished by similar plant and animal forms.
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The dark area on this ERTS satellite (top) photograph of the Sahel, when
viewed from an airplane, proved to be a carefully managed ranch in Niger,
surviving the drought better than the sounding area (bottom).
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lished by the UN Secretary General, has been coor ating aid to the
affected peoples. In June 1973, the Governing Councils of UNEP,
UNDP,. and FAO, and the Executive Committee of the Economic
Commission Ijos, 'Africa, met to consider medium- and long-term
measures to kVIli provide recovery and rehabilitation."

The Sahel is a prime example of a fragile, environment which, if
badly managed,vcan cease to support the people dependent upon it.
As with many other fragile environments, very little is known about
thelihel. This belt of Africa, however, seems to have been subject
to periodic severe droughts for centuries. Historically the nomadic in-
digenous peoples were able to range over the'entire belt, moving
from one area to another as dry periods changed conditions and the
production of grass. The creation of several nation-states has intro-
duced artificial political boundaries into this -zone, thereby restricting
nomadic movements. It is no longer as easy to wander in search of
pastures not affected by the drought. This new restriction on move-
ment, coupled with population growth stemming from the intro-
duction of better health care, has meant that the current drought
is causing greater ecological damage. Attempts to alleviate drought
conditions by drilling wells have been counterproductive. Nomads
have understandably concentrated their flocks around wellheads, de-
stroying vegetation in the immediate surroundings, and thus ad-
vancing the encroachment of the desert.

Can the land recover? Better land management ma) rovide an
answer. One photograph taken by satellite pinpointed an area that
was surviving the drought better than its surroundings. Located in
Niger, it proved to be a fenced-off state-ownttrranch, run accord-
ing to modern range management principles.

UNEP can make a major contribution in the Sahel, both in coor-
dinating medium- and long-term efforts of various international
agencies and in organizing research and monitoring to learn more
about the environment. The United States has played and will
Continue .to play a large role in efforts to improve conditions in

e Sahel, both by providing emergency relief and by extending
te nical assistance as, for example, through. the Earth Resources
Technology Satellite 4( ERTS) program of the National Aeronau-

-lies and Space Administration. The United States has been the
lxgest single nation donor to the Sahelian states, its emergency as-
sistance to date totaling $129 million, eluding 506,000 metric tons
orfood. grain. Additional funding, incl ig long-term assistance
projects, has been approved by Congress.25

Trade, Economics, Techno gy and Tr nsfer of Technology
The UNEP Governing Council at the airobi meeting voted' to
designate "trade, economics, technology and transfer of technol-
ogy" a third area of concentration of 'NEP resources. At this
meeting, the Council proposed that the Executive Director develop
a new format for the consideration of program activities in this
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area. It ge highest priority to the development and transfer of
environmentally sound technologies and to die analysis of the socio-
economic impact of environmental measures, including the need
for increased capital assistance to facilitat the introduction of
environmentalb sound technologies into the developing countries.
The Council also recommended the development of guidelines for
integrating environmental dimensions into development projects,
the identification of industries which may have a comparative ad-
va ge for developing countries because of environmental consid-

ns, and the development of an early warning system to enable
or consultations to take place on the adoption of new environ-

mental measures which might relate to trade.'
In this area of., concentration, UNEP must seek to coordinate

environmental efforts not only within the United Nations family..
It must also coordinate such efforts by organizations such as the
Organization for Economic Cooperation and Develop (OECD)
and others concerned with the trade position of ttl e developing
countries.

, ....
Progra,as 01 UN and Other International Agencies----Tife United
Nations Conference on Trade and Development (UNCTAD) is

7
concerned with the expansion and diversification of the export trade
of developing countries in manufactured and semi-manufactured
goods. UNCTAD analyzes the effects of non-tariff barriers on these
exports and is working with UNEP in studying trade barriers and
restrictions resulting from environmental policies. On the basis of
this study, UNEP plans to assist developing countries in assessing,
trade opportunities or risks arising from environmental regula-
tion in the developed countries. This study may also provide the
basis for an "early warning" system to alert nations to environmen-
tal meal res that may affect trade, such as the prohibition of the
use of- inyl chloride as a propellant or the use of nonreturnable
contai -ers. UNCTAD is assisting UNEP in preparing a meeting
on the rational use of earth resources, and is initiating research on
pollution caused by synthetic products for which there are natural
alternatives.

Among its other environment-related projects, the 'United Na-
tions Industrial Development Organization (UNIDO} has been
studying materials flow in several industrial processes to identify
materials required as inputs and those that are wastes. The goal
is to create integrated industrial complexes that will conserve raw
materials. by utilizing each other's wastes.

GATT has catalogued and studied 27 categories of non -tariff
barrier, to international trade. It established a working group deal-
ing with environmental and trade measures to which specific com-
plaints ay be submitted."

The regional economic commissions, particularly ECLA and ECE,
have also been active environmentally. ECLA is studying the 'ton-
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sequences for Latin America of environmental policies adoptesi
dev'eloped mutinies. The ECE is studying such matters as environ--
mental problems in the energy field. control of emissions from specif-
ic industries. and control of discharges of toxic chemicals and wastes.
It has analysed the effects of env Um/mental poplicies 00 trade and is
also t out ncd s.ith the impat t of the CIIVIg\ crisis on ern, inn/mental
policies. The ECE Senior Environmental Advisors held their sec-
ond session in Geneva in Rebruar 1974 and arc well on their way
to institutionalising environmental concern in various ECE bodies.
They will be sponsoring a seminar in Apr it 1975 on ecological

ccconsiderations in industrial development.2"
The Organization for Econ'ornic Cooperation and Develoyrnent

consists of the major industrialized countries of Western Europe and
North America plus Japan, Australia, and New Zealand. Earlier
Annual Reports have discussed the OECD's Guiding Principles to
secure compatibility of national environmental standards, particu-
larly the -polluter pa),s"

The OECITs Environmental Committee held its tenth session
in Pa/is in March 1971. Energy was a major topic. The Commit-
tee plans to increase its knowledge of climatic impacts of electricity
generation: environmental effects of recycling and its costs; the
environmental effects of coal extraction and use; effects of offshore
oil and gas developments; and standards for the siting of oil refin-
eries and power plants.2' Working in conjunction with other appro-
priate OECD organizations, it can he expected to deVote greater
attention to the specific emir-i/mental effects of various alternatives
to energy generation.

Oceans The urgency of UNEP action in the fourth area of
wellAction Plan the preservation and protection of seasis well

understood. At the Nairobi meeting, the Governing Council con-
cluded that UNEP should concentrate on the coordinadyn of
activities of other agencies and give priority to regional efforts tb pro-
tect endangered seas such as'the Mediterranean, the Baltic, and the
Caribbean; make a constructive contribution to the third United Na-.
Lions Conference on the Law of the Sea; and promote the study,
consen, ation, and wise management of living resources, including
whales and other marine marnmals.'')

Proz,rrams of l'.71 and Other International Agencies. The World.
Meteorological Organization (WM0) is coordinating studies on the
movement of surface pollutants and on standardi/ing the methods of
observation and analysis for monitoring marine pollution. It is also
studying time atmospheric transport of pollutants from the land to
the sea.

The International Atomic Energy Agency ( IAEA) will study the
effects of radioactive waste on the marine env&onment and work
with UNEP on a symposium on the release of radioactive effluents
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into the aquatic environment. Under the 1972 Ocean Dumping
COnvention, it is also responsible for itlentif)ing high-level radio-
active wastes unsuitable for dumping and formulating recormnen-
dations on the issuing of special permits for other radioactive wastes.

The Intergovernmental Oceanographic Commission ( IOC 1, with
assistance from members of the UN system, is preparing a corn
prehensive plan for the Global Investigation of Pollution in the
Marine Environment (GIPME , which will review the flow of
water carrying dissolved and suspended substances from rivers to
the oceans, including subsequent effects, and study land-based marine
pollution.

The joint working group on River Inputs to Ocean Systems
(RIOS), which UNEP supports, is reviewing the present state of
knowledge. This group's work is related to that of the International
Hydrological Decade (IHD). Working through UNESCO, UNEP
is trying to develop a register of clean rivers.

FAO has been very active in the conservation, protection, and
development -of living aquatic resources through its Intergovern-
mental Committee on Fisheries (COFI) and regional and functional
fishery bodies. The FAO Advisory Committee on Marine Resources
Research (ACMRR) is studying the impact of pollution on aquatic
resources. It also has a working party on marine mammals to examine
and report on the identity, distribution, and stock of marine mammals
which are exploited by man or otherwise affected by human ac-
tivities. The FAO Fisheries Data Center is developing a program
for determining the levels of contaminants in aquatic organisms.al

Whales Whales, More than any other form of life, have come to
symbolize the problems of managing and protecting living resources.
The actions of the whaling nations since the Stockholm Conference
have heightened intgrnational concern with the survival of whales.
All eight species of great whales were placed' on the Endangered
Species. List by the U.S. Secretary of the Interior in 1970. At U.S.
initiative, a recommendation for a 10-year moratorium on commercial
whaling was placed on the agenda for the Stockholm Conference,
where it was passed overwhelmingly. However, this recommendation
was rejected by the International Whaling CoMmission ( IWC), the
body established by international convention to regulate world whal-
ing. A variety of conservation measures sought by the United States
have also been rejected by, the annual meetings of the IWC.32

In 1973 the IWC agreed on (1) a moratorium on the Antarctic
fin whale beginning in 1976: (2) a provision to halt the over-
harvesting of sperm whales in certain areas in the southern hemis-
phere; and (3) another provision to establish a catch quota for
minke whales. Japan and the Soviet Union, which together take

over 80 percent of the world whale catch, repudiated these pro-
visions. According to IWC regulations,. if a country objects to a
provision, it is not bound by that provision until it withdraws its
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objection. Japan and the Soviet Union thus rejected the views of
the other IWC members and the strong recommendations of the
IWC Scientific Advisory Committee. The United States lodged
strong protests With both nations.

The lack of responsiveness of Japan and the USSR to clear-cut
NiAirernational conservation needs led many leading' U.S. citizen
conservation ornani.zations to declare a boycott of goods imported
from those two countries. In large part due to the conservation
advocacy of such citizen groups here and abroad, a series of im-
portant conservation measures was agreed upon at the 1974 IWC
meeting. These included an automatic moratorium applying to any
stork of whales which falls below optimum levels; agreement to
manage whales by storks, rather than setting quotas by oceans as a
whole: significant reductions in quotas for fin and sei whales: and
agreement to revise the existing, outdated whaling convention.33

however, -the United States remains very concerned over the
inadequate scientific information base as well as many other features
of international whale management and conservation, and will con-
tinue to seek stronger and more effective measures. This incident
demonstrattIs one of the roadblocks preventing international co-
operation for protection of the environment the competing inter-
ests of sovereign nation; which may lead them to disregard the
decisions of international bodies.

Regional Marine ActivitinsThe past year has brought a number
of international agreements and other efforts to provide protection for
international waters threatened by pollution. A Convention on Fish-
ing and Conservation of the Living Resources in the Baltic Sea and
the Belts was agreed upon in Gdansk in September 1973.34 A Con-
vention for the Protection of the Baltic Sea from Pollution was signed
in Ilelsinki in March 1974 by representatives of all the countries with
Baltic coastlines."

A conference of 15 West European governments, convened in Paris
on the initiative of the French Government, in September and De-
cember 1973 adopted a Convention for the Prevention of Marine
Pollution from Land-Based Sources. This convention is to pthtect
the Northeast Atlantic from pollution through direct discharges or
by way of rivers which flow through the territories of the signatoties.
After ratification, a commission is to be established to ensurelob-
servonce of the terms of the convention."

The Ithernational Council for the Exploration of the Sea is study-
ing pollution in the Baltic-and North Seas, and the Baltic and the
Black Seas have both been discussed at ECE Senior Environmental
Advisors meetings.

In the Mediterranean, the Inter-Parliamentary Union, with UNEP
support, 'sponsored an inter-parliamentary conference on control of
pollution. UNEP, jointly with IOC, is organizing a workshop to re-
view pollution research programs and provide guidance for pilot
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programs, among other activities. An intergovernmental consultation,
under RAC) auspices, discussed the principles to he observed in order
to protect fisheries and other living aquatic resources from pollution
in the Mediterranean.

For the. Caribbean Sea, the IOC and the FAO are preparing,
with UNEP support, a workshop in 1975 to evaluate pollution there,
including its effect on fishery resources, arid to develop a pilot project
for marine pollution monitoring. In another threatened marine
environment, the Persian Gulf, Kuwait has convened a regional
conference on water pollution to consider the environmental situa-
tion and ways and means to protect it from further pollution.

IMCO Conference on Marine Pollution The Conference on Marine
Pollution, organized by the Inter-Governmental Maritime Consulta-
tive Organization ( IMCO) and held in London in October 1973,
culminated in. an International Convention for the Prevention of
Pollution from Ships. It also agreed to a Protocol Relating to Inter-
vention on the High Seas in Cases of Marine Pollution by Substances
Other than Oil, and adopted a number of resolutions urging further
studies on scientific and technical problems to implement and im-
prove the convention, as well as the prevention and control of
marine pollution. .

The need for these measures is evident, for some etimates attribute
20 percent of sea pollution to ships, most of it from oil tankers. Earlier
attempts to regulate this source of marine pollution were not entirely
effective. An important achievement of the Conference was to in-
clude the so-called "white" oils (light refined petroleum products)
as well as the "black" crude and residual oils. Also, more than 400
dangerous liquid cargoes other than oil, such as various chemicals,
are to he regulated for the first time.

The Majtir achievement of the Conference was to end the practice
of large-scale discharge of oily water ballast from tankers. Tankers
carry oil one way, and ballast cargo tanks with seawater for- the re-

It trip. In the past this seawate mixed With oil residues from the
cargo tanks, was discharged direct into the ocean. Thi,s is no longer
allowed, except within very minimal units-1/15,000 of the cargo for
existing ships, 1/30,000 for new tankersand that no closer than 50r
miles to land. No discharges at all are to he allowed in the heayily
polluted Mediierranean, Baltic, Black, and Red Seas and the Persian
Gulf. It will also be necessary for new tankers of more than 70,000
dead weight tons contracted for after December 31, 1975, or for deliv-
ery after December 31, 1979, to have segregated ballast tanks so that
oily cargo tanks are not routinely filled with ballast water.

To oversee the new regulations and propose amendments to them,
IMCO created the Marine Environment Protection Committee
(MEPC 1 , which held its first meeting in London in March 1974.
The MEPC will work xowards the control and elimination of pollu-
tion of the seas from ships.37
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While the Convention represents an important forward step, it will
not enter into force for several years. And not all technical loop-
holes have been closed. For example, the United States and the So-
viet Union urged that double bottoms be required for oil tankers, but
this idea was not accepted. There are unanswered jurisdictional ques-
tions, such as whether the new I11(:( ) standards will.preempt stricter
coastal sta standards, and whether port states will be able to punish
violations occurring on the high seas. Other jurisdictional problems
are erected to be considered by the Law of the Sea Conference..

The Lau; of the Sea Conference--The environmental significance of
this UN-sponsored conference, held in Caracas this summer, cannot
be overemphasized. This was the third such confrrtmce, following two
in Cfenva in 1958 and in 1960. A major issue at the firstconferences
was that of national jurisdiction over the continental shelf, where oil
was beginning to be exploited. A Convention on the Continental
Shelf was adopted, as well as.related conventions on the territorial
sea and the contiguous zone, and on the high.seas. Some of these con-
ventions were ratified by enough nations to make them recognized as
a pat of international law; others were not.

The 1971 Conference was a response to still further technological
advances which have rendered the traditional law of the sea obsolete
in many respects. By the late 1960's, new technology was being devel-
oped for exploitation of mineral resources on the deep seabed, in
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Nodules containing manganese, copper, cobalt, and nickel litter the deep
sea floor in certain areas of the oceans. Their exploitation was one of many
subjects discussed at the Law of the Sea Conference in Caracas, Venezuela.
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particular the manganese 'cobalt 'nickel 'copper nodules found in
many ocean regions. In 1968 the UN (:eneral Assembly created a Sea-
beds Conunittee to consider issues concekrning these deep sea deposits.
Tlw committee soon realized that the law of the sea issues transcended
the questiun of exploitation: ambiguities and unsettled questions
arising Wider the 195a conVention'4'had become very troublesome:
differing, claims were being, made concerning territorial waters; and
long-distance fishing fleets were exploiting fishelies far from their own
lands but close to other countries.

In December 1970, the UN General Assembly passed a resolution
requesting the UN Secretary General to study deep seabed mineral
production and the question of landlocked nations' access to the sea,
and also to convene a Conference on the Law or the Sea. This con-
ference was to seek to develop an equitable international regime for
the seabed beyond the 'limits of national ,jurisdiction and a precise
definition of the area. The conference was also to consider relied
isshes concerning the high seas. the continental ,shelf. che territorial
sea and contiguous zone, including internationM straits: fishing and
conservation of the living resources of the high seas: the preserva-
tion of the marine environment : and scientific research."

Nearly 1.50 nations participated in the 1974 session of the confer-
ence in. Caracas. While a consensus emerged that world community
interests would be best served by an acceptable and timely treaty, sev-
eral critical issues remain to be resolved. For instance, there was gen-
eral agreement on the breadth or the territorial sea and adjacent
economi, zone: but the precise nature of coastal state jurisdiction
within such areas including environmental and conservation
obligations concerning resource activities; and 'rights. if any, over
vessel-source pollution has 'not been fully determined. :Moreover,
differences still exist concerning the regime to govern exploration and
exploitation of the deep seabed. After 10 weeks of negotiations, the
conference adjourned until March 1975. when it will resume in
Geneva.

The outcorne of the Law of the Sea negotiations remains as im-
portant as ever. An environmentally acceptable result could comple-
ment IMCO efforts to clean up ship pollutiofl. contribute to ,en-
vironmentally sound use of seabed' resources and also to conser-
vation of fish stocks. Alternatively. a conclusion which does not take
international environmental. realities into account could, possibly
bring out globe closer to those "limj4,s" that the UNEP Secretary is
now exploring.

'5

Conservation of Nature, Wildlife, and Genetic Resources
Representatives of several 'developing countries .pla;ed a leadership
role in initiating action at the second Governing Council Meeting
to include within the' selected areas of concentration "conservation,
of wetlands and of waterfowl and other migratory species" as well
as adding a recommendation for the expansion of national parks
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systems. Nations are beginning to recognize that the conservation of
wildlife is more than just a nostalgic impulse NO that the conserva-
tion of nature means the conservation of man as well. A world which
relies on single genetic snail's for production of food and fiber corn-
Jnodities is increasingly susceptible to unexpected plagues and blights.
U.S. loss in 19:1) of millions of bushels of vulnehtble hybrid corn due
to the corn-leaf blight is a frightening example. Genetic reserves
such as stores of viable seeds of different strains of the same plant--
can Jnake possible the continuing development of multiple domes-
ticated strains and assure survival of plants and animals. And man is
recreational needs, often fulfilled in communion with nature, can-
not be ignored.

Up to now very few intergovernmental international organizations
have had programs concerning the conservation of nature, wildlife,
and genetic resources. The Governing Council, following the lead
of the United States, decided upon ambitious objectives in this pri-
ority area, resolving (1 i that UNEP should give particular atten-
tion to the protection of endangered species of fauna and flora; (2)
that efforts should he madeto expand the network of terrestrial and
marine parks, and to preserve aquatic and terrestrial ecosystems,
biomes, and habitats; and (3) that the preservation of the diversity
of genetic resources should be one of UNEP's most important objec-
tives.3

Work of UN and Other International Orgdnization.sThe conser-
vation of nature, wildlife and genetic resources is an area where
UNEP's initiating role, as distinguished froM its coordinating role,
could be put to effective use. Few UN agencies are concentrating
in this area at this point. Notable among these few is FAO, which
is developing programs to:- :1) exchange data on the inventory
and utilization of wildlife resources; and (2) assess the potential
of outdoor recreation, including the economic and environmental
impact of tourism. FAO's Regional Forc\stry Commissions are
planning a network of national parks, game reserves, and forest
recreation areas. Its Consultative Group on International Agricul-
tural Research has recommended the establishment of a global
network of genetic resources centers and last fall created an Inter-
national Board of Plant Genetic Resources.

UNESCO has also led several environment-related.'proiects, in-
, cluding one which is to. survey natural areas and then define the
criteria and ways and means for the establishment of an adequate
network of protected areas and biosphere reserves.'"

The most active international organization concerned with the
conservation of nature, wildlife, and genetic resources has been the
International Union for Conservation of Nature and Natural
Resources (IUGN), founded in 1918. It is an independent inter-
national organization whose members induct sovereign states, gov-..
ernmental and private organizations, and international groups. More
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than 70 nations are represented. While IUCN is not a UN organi-
zation, it enjoys the support of anti consuitative status with UN
agencies, particularly UNESCO, FAO, and ECOSOC. The IUCN
operates through a number of commissions and committees: the
Survival Service Commission, which works to prevent the extermi-
nation of endangered species; the Commission on Education; the
Commission on Ecology, which is the primary IUCN scientific
advisory body; the International Commission on National Parks;
the Commission on Environmental' Policy, Law, and Administra-
tion; and the Commission on Landscape Planning."

Given the IUCN's prominence in this field, the UNEP has turned
to it for assistance in several areas. At its first meeting, UNEP's Gov-
erning Council directed its Secretariat to supply secretarial func-
tions related to the Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora. The UNEP Executive
Director Arranged with IUCN to provide the needed secretarial
functions. .

UNEP in turn has aided several IUCN projects assessing the
national park and reserve systems of East Africa and Latin America
and their coverage of the ecosystems of those areas. Conferences will
follow up on the recommendations.

UNEP will also support a 1975 conference on the establishment
of parks and reserves in Soutlnvest Asia and North and East Africa
organized by IUCN and the World Wildlife Fund .,(WWF) and
hosted by the Government of Iran. UNEP will collaborate with
IUCN on an international conference organized' by the Marine
Parks Center of Japan to take place in Tokyo in May 1975.

Other IUCN work includes the establishment of a world directory
of national parks and other protected areas and the creation of an
ecological data hank. IUCN's International Commission on/Na-
tional Parks works with the UN to maintain a register of the world's
national parks and equivalent reserves. It has also developed draft
guidelines for the establishment of marine national parks and the
Classification of natural regions of the world into biotic provinces.

Relevant ConventionsOnly a few multilateral international treaties
or conventions concern the conservation of nature, wildlife, and
genetic resources directly. The most important is the Convention on
International Trade in Endangered Species of Wild Fauna and Flora,
concluded in Washington in February 1973.42 By June 1974, it had
been signed by 44 nations and ratified by two. The United States
was the first nation to ratify, on January 14,1974.

As soon as 10 nations have ratified, the convention will come into
force. A conference of ratifying nations will be convened as soon as
possible thereafter, probably late in 1974 or early in 1975. Meetings
are to be held at least once every 2 years to review the implementation
of the convention and make recommendations to improve, its
effectiveness.
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Another significant convention is that on the Protection of the
World Cultural and Natural Heritage (World Heritage Trust),
adopted by the UNESCO General Conference in November 1972.
This convention, discussed in earlier Annual Reports, was the result
of a U.S. initiative.° AsQof June 1974, four nations had acceded to
this convention.

There has been slittle progress toward the ratification Of the
Convention for the Conservation of Antarctic Seals. U.S. ratification
will depend upon the completion of the NEPA process. An environ-
mental impact statement, now under preparation, will treat most
U.S. - sponsored programs in the Antarctic. The convention itself is
somewhat controversial, since some environmentalists feel that it
might encourage the hunting of seal populations not now being.
exploited. The convention was drafted in the expectation that such
exploitation would develop sooner or later, and t it should be
Tegulated scientifically, Moreover, the Antarctic eaty of 1959
neither prohibits nor regulates the talking of seals other fauna on
the high seas."

Given the Governing Council's request to the Execptive Director. '
"to give assistance as appropriate in the preparation of other inter-
national conventions in the environment field," conventions will
undoubtedly be added to this list to help protect the global env' iron-,
ment.

EnergyWith so many organizations involved in .energy questions,
the United .States has not Wished to see UNEP assign Any con-
siderable part of its limited resources to energy questions. Neverthe-
less, the Governing Council at the Nairobi meeting directe'd that
UNEP should concentrate-on the environmental consequences, of
energy generation and use, taking into account the results of 'the
sixth Special Session of the General Assembly on the problems of
raw materials and development. UNEP, the Council directed, should
work in close operation with the appropriate UN bodies and the
IAEA.

Environmental Assessment: EarthviatchEarthwatch is one of
ti'NEP's majOr functional tasks. It is designed to provide a global
environmental assessment so that decisions on the management of the
envirovent are sound and rational. Earthwatch will help define
the stattA of earth's environment and 'monitor changes in it through
tw%distinct.activities: the Global Environmental Monitoring System
(GEMS , and the International Referral System for Sources of En-
vironmental Information ( IRS) .'° U.S.pttiative has been iniiPortant
in the establishment of both these activities.

GEMS will be a global system composed of national' and interna-
tional facilities, services, and activities, coordinatedand in sortie
cases supportedby L'NEP. It will build upon elements already ex-
isting throughout the world, including the Integrated Global Ocean
Station System; the Global Investigation of Pollution in the Marine
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Environment ; the WHO International. Reference Centers; the
Interrtatibnal Hydrological Decade system of river stations; the World
Appraisal of Fishery Resources: the NVorld Forest 'Appraisal: the
World Weather Watch; and the Global Atmospheric Research

ProgEyn.
At an intergovernmental meeting on monitoring held in Nairybi

in February 1971 to advise UNEP un Earthwafch, it was decided to
excrand the monitoring system to include not only the pollutants out-
lined by the Governing Council. but also other environmental and
bi.otic factors that reflect the health of an ecosystem, such as the ex-
pansion of deserts.47 UNEP has agreed to extend limited assistance

to certain current pre-programming monitoring activities of various
UN agencies, activities expected eventually, to become parts of the
future monitoring system-, This assistance has-included support, to

WHO and WMO projects on monitoring air pollution in developing
countries, and to WHO. WMO, FAO, IAEA, and UNESCO for
developing various pollution monitoring systems.

UNEP will continue to develop the International Referral System,
which will serve to gather and disseminate environmental infor-
jnation throughout the world. Governments arid intergovernmental
organizations will be able to obtain information on .matters such

as the state of the environment ; monitoring procedures; the evalua-
tion of environmental factors; and control and management tech-
nologies. Meetings of experts have been held. in London, Geneva,
Heidelberg, and Nairobi to work on the design of a practical IRS
system. Cooperative arrangements have already been made with a
large number of organizations with a view to establishing a network
of sources able to respond directly td users' questions.

Environmental ManagementUNEP hopes "to encourage and
support an integrated approach t planning and management ofr
development, including that of atural resources, so as to take ac-
count of environmental consequences, to achieve maximum socird,
economic and environmental benefits.' " This means That the plan-
ning and management of natural resources should take account of the

full range of environmental considerations. The Governing Council
endorsed efforts along these lines, and suggested the establishment
of a few pilot projects in developing countries. It also suggested con-
verting a panel of experts to assist in the formulation of criteria for
the evaluation of development projects.'"

Various international agencies have shown concern for the inte-
grated planning and management approach. UNESCO has used
integrated surveys for some time. especially in its Arid Zone Research
programs. It has established the International Training Center for
Aerial Survey arid Earth Resources at Enschede. The Netherlands, to
develop the integrated concept through training and research.
UNESCO organized a regional training course in tropical ecology
in Venezuela last year. It has sponsored and supported postgraduatI
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courses, mostly for students from developing countries, at centers
in the Netherlands, France, and England. Working with the UN
In.4titute for Training and Research (UNITAR ), it has also orga-
nized a setninar for decisionmakers. FAO and WHO have related
programs. With the Inte' rnational Bank for Reconstruction and Devel-
opment, WHO assists governments in conducting assessments of water
and sewerage projects.

The Scientific Committee on the Problems, of the Environment
(SCOPE) of the ICSU has a working group on man-modified eco-
systems; and plans, to assist developing countries to identify major
environmental problems ,,,at national or regional levels. UNEP
assisted SCOPE with a workshop .held in Canada in February 1974
on methods of assessing the environmental impacts of development.
The two also sponsored a symposium on environmental sciences in
the developing countries in Nairobi early in 19.74. IUCN, coop-
erating with the World Wildlife Fund,. has begun a project which,
it is hoped, will demonstrate how economically viable, balanced
ecosystems- can be created in arid lands.

UNEris extending technical assistance to ECLA for a survey
of Latin American environmental Problems And the capabilities
in terms of legislative authority, institutional mahineq, and research
abilityfor addressing them. The survey will. be used both in
defining how UNEP can cooperate in.LatinkAinerica on the diag-
nosis of environmental problems as related to- economic develop-
ment, and as a case study for determining how UNEP might extend
the same cooperatioh in -other areas of the world.

Supporting MeasursThis section deals with various activities
which functionally support all miler elements of the UNEFf pro-
gram." At its second meeting, the Governing Council emphasized
the importance. of these activities."

Information The IRS network was described earlier. Of primary
importance, particularly in the developing countries, is the imprOve-
ment of information-gathering systems within countries to assure
a reliable exchange of information about local, national, and re-
gional conditions. It also involves public information to "create
awareness" and "increase consciousness and appreciation of envi-
ronmental matters." UNEP has planned a variety of actions to
work towards greater -environmental awareness. It has already par-
tially supported IUCN in a project to improve existing mechanisms
for informing the public about environmental problems and increas-
ing its awareness of them: UNEP is studying the establishment of
an Environment Program Information Center which would pro-
vide matelial to the information services of governments, to national
committees concerned with the environment, to educational systems
at all levels, to channels of mass communications, and to nong9v-
ernmental organizations.

To focus world attention on the environment and celebrate the
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Maurice Strong,
Executive Director of UNEP,
at Environment Day
ceremonies at the World's
Fair on the Environment
in Spokane.

c

anniversary of the Stockholrit Conference, the UN proclaimed
June 5 as World.Environment Day. Complementing this, President
Nixon issued a proclamation calling on Americans to observe the
day, tNEP Executive Director Maurice Strong opened World En-
vironment Day on June 5,1974, at the World's Fair on the Epviron-
ment (EXPO '74 ) in Spokane. There he, briefly reviewed UNEP
activities, warned of the dangers of the energy crisis, and expressed
"hope in the growing !lumber of positive examples of how the crea-
tive uses of technologycombined with pOlitical will can indeed pro-
duce a better environment." 52

Education and Training--UNEP is ampting to develop an inter-
national program of environmental education that will strike a bal-
ance between the education of ordinary citizens and the special
training of those members of the _ general public who affect the
environment throtta their professional activities. The Governing
Council, at its second meeting, resolved that emphasis should be
given to the preparation of textbooks, curricula, and teaching aids.

UNEP is now reviewing existing resources and capabilities as a
prerequisite to formulating its program in education in envirdhmen-
tal management and administration. It is cooperating in particular
with UNESCO, which is knowledgeable about environmental educa-
tion in many countries and possesses a growing collection bf material
on environmental education. UNEP is also working with the Center
for International Studies of the University of Belgrade on a workshop
on environmental education and training programs to be held this
year.

UNEP *will also support an 'International Congress on Enviroft-
'mental Education. organized by the IUCN and UNESCO, to be held
late in 1974 or in 1975. The Congress will analyze trends and prob-
lems in environmental education and prepare a long-term, coopera-
tive international program in environmental education and train-
ing. A series of regional meetings for experts and specialists will com-
plement the Congress. The UNEP Executive Director will also seek

452

O



e A
0

Of

to arrange support for training national cadres in key areas of en-
vironmental management through the strengthening of appropriate
nationaland regional institutions.

Technical AssistanceAs noted earlier, the role of UNEP is largely
one of coordination rather than of direct involvement in technical
assistance operations on .the international scene. UNEP will act.aB a,
clearing house, helping those in need of assistance gain access to, and
obtain assistance from;various other sources: It will also help to or-
ganize national and international, efforts, with supplementary finan-
cial support or assistance as appropriate.

At its second meeting, the Governing Council further agreed-tat
technical assistance should be directed toward strengthening' na-
tional and regional capabilities in environmentth-protection, toward
eduation and training and toward the development of appropriate._
environmental policies. It was also agreed that specific criteria for the /.

provision of technical assistance should be developed, and UNEP is
now working to develop a more precise policy.

.-Bilateral Cooperation

Thus far in the chapter, the United Nations Environment Program
has, been used as a framework for describing global and regional de-
velOpnients, and as a means of directing attention toward eniron-
mental problems more than toward institutions. But this form of
presentation is not intended to indicate a change in U.S. eniron=
mental priorities or any lessening of U.S. interest in bilateral coopera-
tive arrangements. During the past year, {international cooperation on
a bilateral basis expanded in a number of areas. New projects were
,undeftaken with countries already active in cooperation with the
United States, and projects were begun with countries which/. had
not previously had specific environmental ties with us.

While only file highlights ran be mentioned here, special notice
should be taken of 'environmental relations With Canada and Mexico.
Because of common frontiers and shared water resources, matters that.
are now considered environmental are part orthe more traditional
political relationships the Unite States has enjoyed with its
neighbors.

Mexico
.

During the last year an environmental problem of great importance
to Mexico and the United States moved toward resolution as the re-
sult of an agreement on August 30, 1973 on a "Permanent and Defini-
tive Solution to the International Problems of the Salinity of the
Colorado River." "

The agreement, which requires the approval of both governments,
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irtist's conception of the desalting plant to be c tructed near Yuma,
Arizona, to improve the quality of Colorado Allier wa r delivered to" Mexic

provides for controlling the quality of Colorado River water Used.
to irrigate land in the -Mexicali Valley in Mexico.' Under a 1944
treaty, the United States guaranteed Mexico 1.5 million acrd-feet of
water from the Colfrado per year, .but no mention of water quality
Was made. As various irrigation projects' were developed on the
U.S. side of the border, the return flow made Colorado River water
more and more salty, so that crop production in Mexico was hin-
dered, Under the new agreement, the United States will build a
large desalting plant to control the quality of water delivered to
Mexico. A lined channel will discharge the waste brine into the
Santa ClarAbugh in Mexico. This project has been authorized by
the Congress and signed into law by the President." Until it is com-
pleteq, the saline irrigation return flow will be diverted and replaced
by additional quantities t)." fresh water released from upstream
dams.

Additional discussion of environmental problems along the border
took place December 6 7, 1973, in :Mexico City. Specific problems
discussed included the effect on tourism in Mexi63 of U.S. limitations
on quantity and duality of gasolirr, and the consequences of increased
tourism to the ecology of Bafa California. Water quality in the Rio
.Grande andoair pollution resulting from smelting were also con-
sidered," The U.S. Department of the Interior stands ready to re-
spond if Mexico requests coopczation in protectingBaja California.
The International Boundary and Water Commission, made up of
U.S. and Mexican representatives, serves as a useful forum for con-
tinuing, informal contacts on water pollution problems.

Canada

The United States and Canada are seeking mutually beneficial
solutions to a number of environmental problems, ranging the length
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of thethe border from-Puget Sound to the waters off Maine and New
_Brunswick.

In coastal areas, as it the Arctic regions, the major concern is po-
tential damage from oil spills. To cope with this threat,-;drich will
beCorne potentially rrniiTi more severe once oil fr6rri the trans-Alaska
pipeline is transported along the Pacific Coast by tanker, the United
States and Canada in June 1971 concluded a joint oil spill contin-
gency plan coveripg the Atlantic and Pacific coasts as yell' as the

47 Great Lakes."
In the inland regions, the probleins relate more to the develop-

ment of water resources. For example, the proposed raising of the
height of Ross Darn on the Skagit River in Washington has caused
concern on the Canadian sid over the eventual flooding of several
square miles of the valley floc . The U.S. operator of the dam, the
Seattle Light and Power C mpany, has expressed willingnoss to dis-
cuss with Canada ways of producing the power it needs which
would be less harmful to the environment.

Positions are reversed along the Pembina River in North,,Daltota.
Here citizens are concerned that levees built by private landowners
in Manitoba have so confined the natural flood plain of the river'
as to intensify the danger of flood damage upstream on the U.S
side.

The major shared environmental problem remains the pollution
of the Great Lakes. Both sides are making significant efforts to clean
up the lakes in accordance with the Great Lakes Water Quality
Agreement of 1972. In its 1973 annual report to the International
Joint Coinmission,. the Great takes Water Quality Board, while
-noting that "trends in water ivality, except for a few specific areas,,
cannot be established with ny degree of statistical certainty," con-
cluded that "substantial pr gross" has been made toward attainment
of the agreemene object' 'es and that U.S. and Canadian sewage
treatment programs are dequate to:achieve./ e objectives." 6

Since 1972, a total of $4.4 billion' in waste treat ent grant au-
thority has been priovided to the eight Great Lakes states. EPA
expects that construction will be initiated on sewage treatment'
projects for all major municipal discharges by Decerriber 1.975. EPA
planned to spend $6 milliori'-during fiscal year 1975 for research
and related activities on. the,, Great Lakes. An additional $3.5 million,
however, was made available in May 1974." These funds are in-
tended to support joint U.S.-Canadian water quality investigations
under the Great Lakes Water Quality Agreement. One goal of the
"studies,is to evaluate the present quality of Lake Superior and Lake
Huron and make recommendations regarding the prevention and
control of pollution of those lakes. A second goal is to determine to
what extent pollution in the Great Lakes system is caused -4 runoff
from agriculture, forestry, and other land use activities.,

Another environmental problem between the United States and
Canada is the Bureau of Reclamation's Garrison Diversion Unit in,
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North Dakota. Under this project, the Bureau propos s to divert
large quantities of water from the Missouri River to rrigate, in
the.initial stage, 250,000 acres of land in north central and eastern
North Dakota.' Much of the land proposed for irrigation under the
present project design lies in the watersheds of the Souris and 14g_

Rivers, which flow into Canada.c3 , ,

U.S. environmentalists have registered strong oppoSition to the
d project's potential effects on fish and wildlife and prairie wetlands

ecology. In Canada, the prospf ' at return flows from irrigation
in the United States will grea41 rease the salinity of these rivers
has aroused considerable ConjefICIAn October 1973, the 'Canadian
Government reqi sted a moratorium on further construction of
the Garrison Div -,ion Unit until the two governinents could reach
an understanding at the Canadian rights and interests have been
fully protected in accordance With the provisions of the Boundary
Waters Treaty." CEQ, after reviewing the draft environmental im-
pact statement on the project, had also recommended that construc-
tion be suspended until all environmental impacts were identified
and the problems resolved. . v

After extensive interagency consultations, the United States in-
formed Canada by diplomatic note on February 5, 1974, that: "In
any development of features of the Garrison Diversion Unit that will
affect Canada, specifically the Red River Basin and the Souris Loop,
the United States will comply with its oblrgation to Ca4da not to
pollute water crossing the boundary 'to the injury of health or prop-
erty' within Canada. No construction potentially affecting waters
flowing into Canada will be undertaken unless, it is clear that this

X obligation will he met." tinder this commitment, the Interior De-
partment intends not to proceed beyond completion of construction
of the McClusky Canal and Lonetree Reservoir until issues with
Canada have been suitably resolved. ' '

USSR "-4\
t

FolloWing the sigmture of the Agreement on Cooperation in the
Field of Environmental Protection by President Nixon and Soviet
Chairman Podgorny in May 1972, the USUSSR Joint Committee
met for the first time the following- September. The first year,, of
cooperation was characterized by exchanges of information, data, and
experiences as tTch side became familiar with the programs of the
other. On the basis of these exchanges project plans uktre made, and
the second year was characterized by the implementation of joint
working plans and exchanges of personnel for short periods. This will
lead to long-term exchanges and integrated joint projetts. Participa-
tion of the private sector ' and the academic community has. been
stressed as a vital part of the program. and nongovernment repre-
sentatives are members of most of the joint working groups.6°
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Soviet scientists exchanging
with their American
counterpartpat the Woods Hole
Oceanographic Institute
at a meeting held under the
ausbices of the US -USSR
Agreement on Cooperation
in thepeld of Environmental
Protectiim.

Spain

Under Chapter IV of the Agreement for Friendship and Coopera-
tion, environmental projects of mutual benefit to the United State's
and Spain are under way. One it wolves assessing the environmental
effects of the oldest continually orked mercury mines in the world,
at Almaden, Spain. Other projects are concerned with air monitor-
ing, training of public health officials, and solid waste disposal.."

Japan

Environmental cooperation between the United States and Japan
has continued on a modest level since U.S.- Japanese ministerial level
.conferentz On environmental policy were helq in 1970 and 1971. The
first U.S.-Japanese conference on solid waste management took place
in Tokyo in January 1973, and a meeting on photochemical smog was
held, again in Tokyo, in June 1973. Exchanges of information have
followed these and earlier conferences of experts. Work in marine
resources, forestry, and national parks has continued under a joint
cooge.rative program with Japan in natural resources.

CEQ Chairman Russell W. Peterson was in Tokyo May 20-24,
197, for the Third Ministerial Level Conference on Environmental
Policy. At the mee.fing both sides agreed that the consumption of
energy is one of the major causes of environmental pollution. They
underlined the need for energy conservation and development of
clean energy sources. Five new cooperative projects were established :
environmental impact assessment; management of bottom sediments
containing toxic pollutants; air pollution-related metebrology; health
effects of pollutants; and identiffcation and control of toxic sub-
,.tances.°2
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Japan's actions to cope pith environmental problems, paralleling
and sometimes exceeding those 'of the United States, are worth close
attention. In partic'ular, Japan in 1973 adopted a chemical substance:
control act, while the United States has yet to enact similar legisla-
tion." In 1975 automobile emission standards similar to U.S. stand-
ards will)be in force in Japan.4

Fedir I Republic of Germany

The Federal Republic of Germany and the United States have
a relatively long history of cooperation on mutual pollution prob-
lems. guch of this work took place under the Cooperative Program
on %tura! Resources. Since Phis created some organizational diffi-
culties on the German side, the German Government suggested that
environmental protection be the subject of a separate agreement.
The agreement, signed- in Bonn on May 9, 1974, .es into effect
following ratification by the German states. It provides a lamal
framework for existing and future cooperative projects. in the en-
vironinental field. Programs in mining, magnetohydrodynamics, and
coal research continue under the Cooperative Program on Natural
Resources."

Special Folreign Currency Programs

'Using excess foreign currency obtained through past tales of agri-
cultural commodities, EPA has been able to develop environmental
study programs in Poland, India, Pakistat, Yugoslavia, Tunisia, and
Egypt. The most significant in scope is that with Poland. Studies of
water pollution problems were agreed upon in 1973, and new studies
of energy related activities in Upper Silesia, a.heavily industrialized
region, have been negotiated. The agreement tvith Egypt includes
an interdisciplinary study of ecological transformations in Lake Nas-
ser, which is forming behind the Aswan High Dam."

European Communities

The European Communities (EC), comprising the countries of
the European Common Market, has shown increased interest, in en-
vironmental matte and cooperation. A meeag of the EC Council
of Environmental Ministersib July 1973 approved an ambitious
program that included cooperation with nonmember 'countries and
with other international organizations. At Department of State in-
itiative, A meeting of US and EC environmental officials was held
in Brussels, seat of the EC, in November 1973, to discuss possible
USEC environmental cooperation. Both sides agreed to informal
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contacts before multilateral environmental meetings, endorsed the
importance of the OECD study on Follutio costs, and agreed on
another meeting Washington to exchange views On six specific
pollutants as well as other matters.

At this meeting, held in Febnary 1974, arrangements were made
to continue the series of meetings in Sepubridubr 1974, in Italy, with
the following items inc laded in the agenda pesticides, water pollu-

.tants, sulfur dioxide, carbon dioXide, lead measurement techniques
and criteria, noise, and carcinogenicity, especially of asbestos. An
exchange of letters between the United States and the EC Commis-
sigwl has set forth the parametersof their environmental cooperition."

Multilateral. Cooperation

Economic Commission for Europe eN

The Economic Commission for Europe (ECE' is a unique body in
that it crosses the divide between Eastern and Western Europe. The

. ' ted States has been a member of the ECE from its 'inception
because of the important U.S. economic role in Europe, particularly
after World War II. ECE interest in the environment bpgan to crystal-
lize in 1971, even it sponsored apajor meeting that to the for-
Ination /of the ECE Senior Advisitics on the Environmept. This group
met for the second time in Geneva in February 1974.

ECE' environmental activitid were briefly described in the last.
Annual Report." During 1974, the first year of a formally organized
environmental program, the ECE sponsored a seminar on environ-
mental statistics and held preparatory meetings for seminars on solid
waste and ecological considerations in economic development.

The second session of the ECE Senior-Advisors on the Environ,
ment reviewed the work of these meetings as well as the wide-ranging
studies on the work program. Energy was, naturally, a major focus.
A review of the report of the working program on air pollution
brought general agreement to emphasize fuel desulfurization. Noise
pollution was separated from air pollution and made a new item on
the work program. The UNEP Executive Director appeareFi before
the gintip to describe UNEP activities and UNEP-ECE cooperation,
already off to a good start."

Four ECE members Sweden, Noriray, Denmark, and Finland,
signed a precedent-setting convention in 1974,,Under it a citizen of
one country who may he affected by environmentally harmful ac-
tivity in another country has the right to take legal action in that
country to stop or modify that activity and collect damages. This
is the first time such a principle has been established in international
law."
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Organization for Economic Cooperation and Development

TheEnvironment Committee of the Organization for Economic
Cooperation and Development has served as the principal framework
within whic.the more industrialized countries outside of Eastern
Europe have been able to concert their efforts in the environmental
area, strive to move toward the development of common, policies,
and welt to assure that dispamrie environmental policies do not:in-

t, traduce non-tariff trade, barriers or distortions in trade. Activities
of the Committee should loom even more important as further evalu-
ations are made of key pollution problems, and as efforts are made
to standardize measurements and to harmonize environmental and
energy policies. Membership consists of Australia, New. Zealand,
Japan, almost all the countries of Western Europe, Canada, and the
Uritted States,--

Many industries and many governments have been understandably
concern4d over possible trade disturbances due to different environ-
mental policies, such as thOse noted under "Trade" above. The Com-
mittee has developed ah "early warning system" to signal to other
members actions taken in the environment that might significantly
affect inteTnational trade. However, no clear cases of trade distor-
tions attributable to differing environmental constraints or practices
have been brought before the Committee. At its March 4, 1974
meeting, the Environment Committee took , note of the fact that in
two years of-operation, no country had asked for consultations under
the procedures set up for this purpose. The notification procedures
do serve, however, as a. useful means of signaling to environmental
authorities in member states that a particular environmental prob-
lem is of sufficient importance to have caused another government
to aet on it.

The four sector groups established by the Committee (air, water,
chemicals, urban) and the Subcommittee of Economic Experts con-
tinued week on various useful projects;~-

The Sector Group has worked on emission instrumentation
techniques for particulates from selected sources, oxidants, pollution
from the pulp and paper industry, elines for actions to control
emissions of sulfur dioxide, and the environmental impact of energy
generation.

The Water Sector Group has studied eutrophication, pollutant
control techniques, biodegradability of non-ionic synthetic deter-
gents, phenols in water, thermal discharges to water, and impacts of
energy production and use on water environment.

The OECD Council adopted recommendations proposed by the
Chemical Sector Group on "Measures to Reduce All Man-Made
Emission of Mercury into the Environment." Basic work,on a similar
effort for cadmium was completed. Work was started on a means of
screening chemicals for environmental effecta project also of in-
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terest to UNEP. Information continued to he exchanged on the inn-
,pletnentation Of the Council Dectjsion on Polychlorinated Biphenyls.

The Urban Sector Group rtuttinued work on the environmental
impacts o? airport development, on policy instruments for influencing
urban-growth, and on noise.

The Subcommittee of Economic Experts further developed its
economic analyses of transfrontier pollution problems., An ad hoc
group on transfrontier pollution was created to carry the work on this
subject beyond the economic aspects and to develop appropriate
guiding principles in this area."

ci A ministerial level meeting of the Environment Committee is
scheduled for November 1974. At that time it is anticipated that the
achievements of the Committee will be subjected to comprehensive
review and that, hopefully, agreements will be reached o some broad
common objectives for the next decade as well as additic al specific
joint enterprises.

c.

Committee on the Challenges of Modern Society

The North Atlantic Treaty Organization's Committee on the
Challenges of Modern Society: (C:CMS), established in 1969 at
President Nixon's recommendation, has continued to expand on a
number of multilatA pilot frojects: Three new projects proposed
by the United States involve the development of solar and geothermal
energy, and energy conservation.

In the field of air quality, the United `-,ates, as the lead country,
has presented a final report containing 5 action recommendations
with respect to air quality assessment, cox,. technology, modeling,
and low-pollution power systems development. Assessment studies
have been or are being carried out in Ankara, Frankfurt, Oslo, Milan,
Turin, St. Louis, Mo., and Rotterdam and Limburg Province,
The Netherlands. The low-pollution power systems development work
is now being modified to include energy conservation as an additional
parameter.

In the field of water quality, a Canadian-led project is concluding
with recommendations on effective water quality planning methods,
examination of simulation models as decision-making tools, examina-
tion of the effectiveness of economic instruments such as subsidies in
preventing. or minimizing inland water pollution, and analysis of the

. process whereby water quality standards and criteria are set in an
interjurisdictional setting. A British-led project on advanced waste-
water treatment has involved construction of demonstration plants
using an advanced physical /chemical treatment procNs in the'United
Kingdom and a pure oxygen process in Germany.

Foreseeing an increased need to develop new and cleaner sources
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of energY as well as redo« . energy consumption, the United States
proposed initiation of new projects on solar heating and cooling
syverns for buildings, development -of ge(ithermal resources, and
energy conservations. The projects on solar and geothermal energy,
which w ill involve a number of non-N.1TO countries, were approved
in October 1971 The Energy Consen ation Project, approved, in
May 197-1, is designed to 'amide information and data from Europe
,vith respect to energy conservation in buildings, industry, and

transportation.

Conclusion

International action in the environmental field continues to ex-
/ pand.-The past Year has seen further development of international

institutions that focus on international environmental problems.
This y'ear's report has concentrated on/the United Nations Envi-

ronment Program. The rapid development of this ,new organization
is heartening. Its growth has encouraged nations' III all stages of
development to understand the need for environmental concern.
'UNIT is institutionalizing environmental concern on a global scale
just as NEPA has done on a national scale in the United States,

This corning }ear will constitute a major test of whether inde-
pendent nation-states can cooperate effectively in addressing critical
environmental issues that ( an only he solved collectively. now will
the inhabitants of this planet face the problems of rapid population'
growth? The World Population Conference may help us begin to-
answer this question. flow will the nations of the world provide
food for billions? The.Worlde,Food Conferenie may guide us. Will we
be able to devi new principles of international law to protect the
oceans from environmental deterioration? The Law of the Sea Con-
ference will deal with some aspects of this problem. .

In summary, momentum generated by the Stockholm Conference
is both evident and growing. W(. are far from resolving our prob-
lems, but we have made. i auspicious beginning.

The United States s played an important Jole in furthering
environmental p ion internationally, not only in encouraging
the development of ['NEP, but also in other international organiza-
tions such as the OECD and NATO. Its bilateral activities add
another important dimension.

Time seems to have speeded up in the twentieth century. Exponen-
tial growth curves in almost all fields start low and suddenly, towards
the beginning of this century, jump to incredible heights. Interna-
tional environmental problems fit into this pattern. Fortunately, the
curves charting international environmental concern and action Are*
also ring eeplyrijow. and that can only be encouraging.
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Glossary

ACMRR
AID

COFI
EC

B.CA
ECAFE
ECB
ECE
ECLA
ECOSOC
ECWA
ERTS
FAO
GATT
GEMS'.
GE5AMP

GIPME

IAEA
I HD
I HHSF
ILO
IMCO

IOC
IRS

IUCN

IWC
MAB
MEPC
NATO
OECD
OSRO
POOL
RIOS
SCOPE
UN
UNCTAD
UNDP
UNEP
UNESCO

UNFPA
UNICEF
UNIDO
UNITAR
WFP
WHO
WMO
WPC
WPY.
WWF

J

FA() Advisory CommitteeoKiarin'e Resources Research
Agency for International Devi:invent
NAT() Committee on the Challenges of Modern Society
Intergovernmental Committee on Fisheries
European Communities, also referred to as: The Common
M. ket

Econtfic Commission for Africa
Economic Commission for Asia and the Far East
Environment Coordination Board
Economic t:ommission for Europe
Economic Commissicin for Latin American
UN Economic and Social Council
Economic Commission for West Asks
Earth Resources Technology Satellite p.

Fobd and AgricultureOrganization
General Agreement on Tariffs and Trade
Global.Environmental Monitoring System
The joint Group of ,Experts on Siientific Aspects of Ma-

rine Pollution
Global Investigation of Pollution in the Marine Environ-

ment
International Atomic Energy Agency
Internationil Hydrological Decade
Internatiiinal Habitat and Human Settletfient Foundation
International Labor Office .S
Inter-governmental Maritime Consukative Organization on
Marine _Pollution
Intergovernmental Oceanog9phic Commission
Internatibnal Referral System for Sources okEnviron-

mental Information
International Union for Conservation of Nature and Nat-

ural Resources
internatiAnal Whaling Commission
Man and the'Biosphere Program
Marine Environment Protection Committee
North Atlantic Treaty Organization
Organization for Economic Cooperation and Development
Office for the Sahelian Relief Organization .
Pollution Of Ocean Originating on Land
River Inputs to Ocean Systems
Scientific Committee on the Problems of the Environment
United Nations
United Nations Conference on Trade and Development
United Nations Development Program
United Nations Environment Program
United Nations EOucational, Scientific and Cultural
Organization
United Nations Fund for Population Activities
United Nations children's Fund
United Nations Industrial Development Program
United Nations Institute for Training and Research
World Food Program
World Health Organization
World Meteorological Orga fization
Wcirld Population Conference
World Population Year
World Wildlife Fund

h)
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CHAPTER 6

a

CEQ Stklies
a,

In the past, readers of the Annual Report have asked for informa-
tion on studies and analysis undertaken by CEO. Accordingly, We are
including. this year a chapter providing brief descriptions of some
of our anatytical work. What follows is not exhaustive, but it provides
a guide to major studies conducted by the Cotincil over the past year.

OCS Oil and GasAn Environmental Assessment

In his Energy Message to Congress on April 18, 1973, the President
rsuested CEQ to undertake a 1-year study of the relative environ-
'mental risks of oirand gas development in the Atlantic and Gulf of
Alaska outer continental shelves (OCS) and to suggest ways in
which the risks mickbtbe minimized or prevented. The results of our
study were presented to th9 President on April 18, 19'4.

The study identified a number of hypothetical development loca-
tionsoffshore chilling sites in areas considered by geologists to be
particularly promising for oil and gas discovery, and onshore areas
where induced industrial activities could take place. The hypothetiCal
development locations in the Atlantic ()CS ate shown in Figure 1.
The study analyzed both the impact of oil and gas development on
the marine and coastal environments offshore and the likely onshore
impacts of industrialization and growth related to the processing of
oil'and gas.

As a result of the study, CEQ developed a ranking of relative en-,
vironmental 'risks (from least to greatest) that are associated with
potential oil and gas operations hi the Atlantic and Gulf of Alaska
outer continental shelves:

Eastern Georges Bank ( East of 68° W, EDS 1 and 2)
Southern Baltimore Canyon (South of 37° N, EDS 9)

.
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Western Georges,Bank (West of 68° W, EDS 3 and f)
Central Baltimore Canycip (Between 37° and 39.5° N, EDS
6, 7, and 8)

Northern Baltimore Canyon '( North of 39.5° N, EDS 5)
Southeast Georgia Embayment (EDS 10, 11, 12, 13, and 14)

Western Gulf of Alaska (West of 150° W ,ADS 7, 8, and 9)
Eastern Gulf'of Alaska (East of 150' W, ADS 1, 2, 3, 4, 5,
and 6).

The ranking was CEQ's best estimate of the relative degree of over-
all risk to the marine, coastal, and human environment. It was based
on an integration of the study's findings with respect to the effects
of development onshore as well as of oil spills offshore, incidence of
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severe weather and seismic phenomena in potential development
areas, the state of technology, and projections, of regional energy
needs.

The CEO report did not recommend for or against, the initiation
of exploration and development for oil and gas ink any of these sites.
Rather, CEQ stated that when the risk of developing OCS oil and
gas-----based on our current .state of knowledge and technology--.--is
greater than that of an available alternative, then we should not
move ahead until we know more and can do better..

CEO recognized that risk of damage to the human and natural'
environment is an inseparable part of almost any development, in-
cluding the OCS. When the risk is acceptable, the Council stated
that we.should proceed with caution and with a commitment to pr&
vent or minimize damage. The guiding principles in -initiating. de-
velopmprit in new OCS areas must b to keep the rislts at an ac-
ceptable level and to balance fisits with benefits:

The CEO conclUded that leasing undertaken in the frontier OCS
-areas in the Atlantic and Gulf of Alaska must be conducted under
carefully stipulated. Enid controlled conditions. Further, the Council
concluded that the Federal Government must be guided by and
committed to a set of 'essential principles in choosing areas to lease
and in administering environmentally safe offshore operations. The
principles identified by CE as essential are:

Exploratio.1n and clkelopment of the OCS must take place
under a policy whiCh puts very high priority on environ-
mental protection.
The location and phasing of OCS leasing should be designed
to achieve the energy supply objectives of the leasilf pm-
grant ateinimutn environmental risk.
The best commercially available technology must be used to
minimize environmental risks in new OCS areas.
Regulatory authorities available to Federal agencies must be
fully, implemented and requirements strictly enforced to
minimize environmental risks in new OCS areas.
Planning at all phases of OCS oil and gas operations must
respect the dynamic relationship between initial Federal
leasing decisions and subsequent state and local community
action.. The states and the communities affected must be
given complete information as early as possible so that plan-
ning van precede and channel the inevitable development
pressures. Experience must be continuously integrated into
the management process.,
The interested public must be given the opportunity.to par-
ticipate and play a major advisory role in the Federal man-
pgement and regulation of the OCS.

Applic444.%fi these principles by responsible government and in-
dustry

'lb
decisionmakers can significantly reduce risk to every element

of the environment.
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Potentially diwoverable economically recoverable oil has been epti-
Mated fromli.S. Geological Survpy data to be 10 to 20 billion barrels
in the Atlantic OCS 'and 3 to 6)billion barrels in the Gulf of Alaska.
Estimated gas resources are 55..to 110 trillion cubic feet in the Atlantic
anc1.15 to 3.0 trillion cubic feet in the Gulf of Alaska. Last year, from
all sources, the 'lilted States consumed about 7 billion barrels of oil
and about 24 trillion cubic feet of gas.

The offshorelil and gas industry has made substantial progrest in
technology and work practices since the 1969 Santa Barbara blowout.
In addition, more stringent Federal regulations for OCS operations
have been issued and enforcement of these regulations has been
strengthened. Over 17,000 wells have now been drilled in waters off
the U.S. coast. However,- the report found that .operations in both
frontier OCS regions would confrdnt harsher conditions than have
been previously faced in other U.S. offshore areas. Storm conditions
in parts of the. Atlantic may be more severe than in the Gulf Of
Mexico or the North Sea. Weather conditions generally Will be even
worn in the Gulf of Alaska. Earthquakes and tidal waves also present
serious problems in the Gulf of Alaska with large (Richter magnitude
71 ear quakes expected every -3 to 5 years and giant (Richter mag-
nitude earthquakes expected every 25 years in the area where oil
and gas development has been proposed:

A comprehensive analysis of oil spill data for offshore Platforms,
pipelines, and tankers indicated that oil spills are highly likely duy(ng
the life of an oil field, and that their frequency and magnitudd de-
pends on the size of the field. For example, if a medium-sized field

ion barrels of oil in the ground) is discovered and produced, it
is likel that one large platform spill (over 1,000 barrels) and either
one large pipeline spill ( if pipeline transportation issed) or nearly
two large tanker spills ( if tanker transportation is used) will occur
during the life of the field. More spills would likely occur in large
fields; fewer spills would occur in smaller fields.

The potential impact of OCS operations on the ocean and coastal
environment depends in part on where oil released in the ocean
travels and how it weathers. The' movement of oil spilled into the
ocean was determined using computer modeling techniques. The
model calculated the probability of oil coming ashore from hypo-1,
thetical offshore oil spill locations. Wind and current data were used,
so that results could be presented in terms of the percentage of the
times that an oil spill would reach the shore during the "best" and
"worst" season. For all sites consideted, spring and summer tend to
be the worst seasons. The probability of .oil coming, ashore and the
time the oil would spend at sea varied widely. For example, the
probability of oil spilled in the Baltimore Canyon Trough (off the
Middle Atlantic states) coming ashore varied from nearly zero in the
southern part of the area (off Virginia) to 95-100 'percent 'at the
northern, end (10 miles south of Long Island), The results of the
computer modeling are presented in Table 1.
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Because of Anmertainty in wind and current data, these modeling
results should not be interpreted as exact predictions of the move-
ment of oil in the marine areas studied. The results do indicate re-.
liable trends which are adequate for identifying problem areas. :The
computer modeling clues not consider the use of oil spill coptainment
and clean-up equipment.

The, Council made recommendations in thEee major areasim-
proved consideration of the human element in OCS equipment design
and operating practices; improved technology to meet the harsher
conditions'of the Atlantic and a9 .1f of Alaska ()CS; and improved
technology and practices to mlvfimize the impacts in virgin OCS
areas.

The study found that there are two major types of causes of im-
pacts of OCS development on marine and coastal biology. There

.rare" transient cause -such as (a) oil spills and (b) platform construc-
tion and pipelaying.; Equally important, though, are operational
causes such as (a ) discharge of oil from platforms; (b) discharge
of drilling mudsluttings, etc.; and (c). discharge of oily ballast
from tankers.

Significant adverse ecological impacts can result from accidental
oil spills, continuous discharges of oil from platforms ant), ships, and
construction activities. Significant impacts can be mitigated or elimi-
nated, however, by proper siting, stringent envitonmental controls.,
careful construction aril operation, and adequate baseline studies .
and monitoring to iqentify areas to be avoided and additional con-
trol measures needed.

An important consideration is the persistence of oil in the marine
or coastal environment. Although previous estimates of oil persistence
in different environments have not been based on careful quantitative
analysis, they indicate that oil probably persists Inti ,h longer in salt
marshes with soft sediments (up to 10 years) than n rocky shores
areoarse sediments (a few months). The degradatio and weather-
ing of the oil depend on a number of factors such temperature,
turbulence, and sunlight. It appears that oil would p rsist longer in
the Gulf of Alaska than in the Atlantic.

The study found that oil spills can be a "consider
thfeat" to breeding flocks or o ;her aggregations of b*
most susceptible to coating with oil which increases hea
the body and o nfThijeads to death because of exposure.
tic and Gulf of Alaska coastal areas provide wintering, br cding, and
feeding grounds for thousands of species of birds. In the Gulf of
Alaska, over 200 specie.eire found along the coast, including whole
populations of some species such as the dusky Canada goOse.

Oil spills and discharges can also threaten fish populationS. Finfish
and shellfish in the larval stages are particularly susceptible if oil,
even at low concentrations, enters spawning ,or nursery areas. The
presence of oil can also inhibit or prevent homing or spawning be-
havior in anadronpus species such as salmon. The report identified
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a number of potent y threatened fish species in each of the potential
OCS areas. (e.

Oil spills can threaten not only biologically productive coastal
wetlands and salt inar3hes.but also beaches and recreational areas.

Effects of pipeline construction through coastal wetlands were also
considered. Measurciiito minimize the physical and biological impacts
were suggested. AA I, of pipeline. corridors in environmentally
sensitive areas was recommended.

The Council found that there were two major causes of onshore
impacts induced by OCS oil and gas operations in coastal communi-
ties: construction and se ire fo offshore operations, and industriali-
zation based on the land g of- ie oil and gas (oil storage and refin-
ing, gas processing, and let ichemical processing). The induced
onshore activities can have both positive and negative effects on the
coastal communities affected. These effects include demographic,
economic, physical, social, and environmental impacts.

The nature and magnitude of the onshore impacts depend on many
factors. In general, the Council found that local impacts would be
much more severe than regional impacts. Significant shifts in the size
and compositiorf of Ica ,ulation could occur. Impacts on the
social infrastructure might be s ificant. The demand for services--
hospitals, schools, housing, trap ortation, sewage treatment, and
public utilitiesmight be difficu t to meet. Chapter 1 of thib report
includes materials drawn from t re OCS study on potential impacts
on Ocean and Cape May counties in New Jersey.

Land suitable for primary industrial development appears adequate
along the Atlantic. Such land may not be widely available in the
Alaska, San Francisco, and Puget Sound areas because of environ-
mental, locational, and topographical constraints. Even along the
Atlantic, wetlands, national parks and seashores, and coastal recre-
ational areas significantly reduce the land available for both primary
industrial and general development. Without careful planning and
controls, land development could significantly impact wetlands, parks,
and recreational areas as well as destroy important pristine
ecosystems.

The study indicated that air and water pollution are not generally
expected to he significant because of increased use of emission and
effluent control technologies. In selected locations, hydrocarbon emis-
sions and BOI) levels may rise due to concentration of refineries
and petrochemical industries.

Any decision to move ahead with oil and gas development on
the Atlantic OCS and in the Gulf of Alaska will call for close coor-
dination of planning among Federal, state, and local governments.
The creation of strong and expert coastal zone management agencies
in the states involved and thorough implementation of the National ..

Environmental Policy Act will help to insure that the interests of the
state governments and their citizens will lk appropriately
represented.
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Copies of the study are available from CEQ and from the.Govern-
ment Printing Office.

The Half and Half Plan for Energy Conservation

To stimulate serious examination of the opportunities open to our
Nation through energy conservation, CEQ in March developed the
Half and Half Plan, calling for a serous long-term national pro-
gram to conserve energy and meet the needs of a growing economy.

The Half and Half Plan proposed that the target for gross energy
consumption in the year 2000 should be 121 quadrillion BTUs, an
increase of 49 quadrillion BTUs over the 1972 consumption of 72
quadrillion BTUs. This represents an annual growth rate of 1.8
percent.

This target was based on growth in net per capita energy consuinp-(c_f34
tion of 0.7 percent per year and on a continuing conservation effort
which would, t1rough improved efficiency and elimination of waste,
save energy at a rate of 0.7 percent per year. This programhalf
growth and half conservationwould provide an effective increase
in usable energy of 1.4 percent per year, equal to the average rate of
growth experienced from 1947 to 1972.

The Half and Half Plan was based on five major considerations:
First, the production and consumption of energy is the single

major source of environmental degradation. Necessary energy de-
velopment must be undertaken with full regard' for and .protection
of the environment.

Second, the era of energy growth through'exploitation of domestic
supplies of oil and gas is over. Domestic oil production (excluding
Alaska) appears to have essentially reached its peak, and domestic
natural gas has been projected to peak out in the next few years.
Production within the 48 states of these two fuels, which now provide
over 75 percent of our total energy, will shOrtly" begVt a sustained
decline.

Third, the United States must achieve a capacity for energy
self-sufficiency consistent with national security. It is also important
that the United States, which currently uses one-third of the world's
production of energy, plan so that energy supplies outside the United
States can be devoted to increasing the quality of life of the other 94
percent of the people of the globe. The Half and Half Plan assumes
a minimum level of importation fror secure sources during periods
of normalcy.

Fourth, over the past 25 years (a period of strong economic ad-
vance in the United States), growth in net energy consumed per
capita has averaged 1.4 percent per year. Since the mid-1960's; the
per capita growth rate has exceeded 3 percent per year, a level
which cannot be sustained. The United States must return to its his-

Abe

533-537 0 - 74 - 33
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Tablo 2

The Half and Half Plan-Energy Source and Consuming
Sector-Estimated for the Year 2000

[In quadrillion BTUs]

Total (Eloo
Welty)

Gesi
dential

Corn.
morclal

Indus-
trial

Trans.
porta
Non

Nuclear 35.0 (35.0) , (4.19) ' . (6.0) (22.5) (2.5)
Hydro 4.2 (4.2) (2.', (1.0) 9.2) -
Coal

Direct,- 10.0 - - - 10.0 -
Electricity . 10.0 (10.0) (3.0) (3.0) (4.0) -
Synthetic 1 13.4. - 3.0 3:0 7.4 -

Solar 1.0 - 0.5 0.5 - -
Geothermal 2.6 (2.0) - - (2.0) -
Natural gas I 20.0 - 9.0 4.0 9.0 . -
Petroleum I . 25.4 - 2.0 0.4 2.4 4 20.6

Total Gross Inputs 121.0 (51.2) 21.5 19.9 58.5 23.1
Conversion losses 36.1 6.6 7.2 20.8 1.5
Nat consumption 84.9 14.9 10.7 37.9 21.6

I Including oil from shale.
I Imports represent.3.0 quads.

Imports represent 1110 quads.

A

toric growth rate of 1.4 percent. This rate should be sufficient to
support continued economic growth through the end of the centuryo-/ Finally, any energy saved through increased efficiency or eliniina=
tion of waste is available to use elsewhere and thus reduces the need
to supply additional energy.

The Half and Half Plan detailed the implications of the energy
conservation goal in terms of energy demand by consuming sector
and energy supply by source, as set forth in Table 2.

Copies of the Half and Half Plan are available from CEQ.

The MERES Energy Model

During 'the past year, CEQ cosponsored the development of the
MERES model, a detailed data base to facilitate the evaluation of
the environmental impacts from energy systems. Applications of the
MERES model are discussed in Chapter 3.

prior to MERES, most analysis of the environmental impacts of
energy systems had been incomplete, considering only individual
components of an energy system rather than the entire system,
For example, the construction of a coal-fired power plant causes
air, water, solid waste, and land impacts at the immediate site
of the plant. Related environmental impacts, however, occur at
the site where the coal is mined, washed, processed tir prepared,
and along the route that the coal is transported to the power
476-
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The MERES energy model
provides data on the environmental
impacts of every step
in the energy chain, from mining
through end use.

plant. The entire sequence of activitiesfrom the mining of the
, *coal to the production of electricity and its end use in some home

. appliance or industrial processis what is referred to as an energy
system. To understand the environmental impacts of such a system
reqtfires.a detailokexarnination of every step in the energy supply
and end-use chain, and a characterization of each link with respect
to environmental impact and energy efficiency.

In order to allow energy decisionmakers to understand these sys-
temwide environmental effects, GEQ, in association with the Envi-
ronmental Protection Agency, the National Science Foundation, and
the Atomic Energy Commission, sponsored the development of a
data base which quantifies the environmental effects of each link
or component of a large number of energy systems.

The data base has been named MERES : Matrix of Environ-
mental Residuals for Energy Systems. Data are contained in the
niatrix for the extraction, processing, conversion, transportation and
end use of energy produced from oil, natural gas, coal, and nuclear
systems. Data have also been developed to describe the environ-
mental effects and energy efficiency of a number of emerging tech-
nologies, including low and high BTU coal gasification, oil shale,
fluidized bed boiler combustion, solvent refined coal, and coal lique-
faction. End-use data are included for each of the residential and
commercial, industrial, and transportation sectors. T MERES
system can be used to analyze environmental impacts at several levels :
for individual energy facilities, such as a power plant; for regional
energy supply and demand scenarios; and for natinnal energy
scenarios.

A report completed by the Council last year, Energy and the Envt-
ronmentElectric Power,1 was the forerunner of the MERES sys-
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tern. This rePort otnpared the systemwide environmental impacts
of a 1,000-megawatt poWer plant fueled alternatively by coal, oil,
natural gas, and nuclear energy. Table 3, reproduced from that
report, illustrates how the MERES system can be used to evaluate
the environmental impacts of an individual facility.

In this analysis, the power plant could be fired by coal produced
from surface or underground mining; by residual oil refined from
crude .produced onshore or offshore, or imported from abroad; by
natural gas; and by nuclear energy. For each fuel, the environmental

. analysis included an evaluation of the air and water pollutants, sol4
waste, larid,disturbed, and occupational health and safety for the
extraction, processing, transportation, and conversion components of
the entire energy system.

Table 3 allows an evaluation of the environmental tradeoffs in-
volved in choosing each of the different systems. For example, should
surface-mined coal be chosen over deep-mined coal, the system would
produce more than five times the amount of solid waste each year.
Workdays lost due, to occupational accidents, however, would be
reduced by almost one-third. While the'data in Table 3 are aggregated
to give total air pollutants and water pollutants, the MERES System
allows, the analysis of individual pollutants such as sulfur oxides,
particulates, BOD, and total dissolved solids.

An example of the use of the MERES System for the analysis of
regional energy alternatives was contained in the Council's report to
the President, OCS Oil and GasAn Environmental Assessment,
which was discussed in the preceding section of this chapter.
New England was the focus of this regiOnal analysis, and several
energy supply options were examined in which quantities of coal
and oil were varied. The analysis showed that the onshore environ-
mental effects of coal in terms of land disturbed and solid waste are
greater than for oil imported from other regions of the United States
and from abroad. Further, these ert.;ronmental effects will take place
outside New England, centering in the it_ jon that supplies the coal.

An example of the use of the MERES System for national energy
scenarios is contained in Chapter 3. These scenarios examine the
environmental consequences of various energy growth rates between
1971 and 1977, and of the use of different combinations of oil and
coal to satisfy national energy demand.

Toe data contained in the MERES System are being placed in a
computerized information retrieval system, and computer programs
are being written which will allow rapid analysis of the environmen-
tal effects of energy systems. As soon as these. programs are opera-
tional, the Council will publish a book t describing the MERES
System ,in greater detail, including instr ctions for accessing it at a
central computer facility., In this way, C Q hopes that MERES will
have widespread use in the analysis of the environmental effects of
alternative energy systems.
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Offshore Nuclear Power Plants

The siting of nuclear'power plants offshdre in.the ocean is under
consideration by several utilities. There are a number of reasons for
this interest. First, nuclear plants constructed to date have as a rule
been individually designed, and this has caused increased costs and
technical difficulties and delays in their deployment; the concept
of floating nuclear plants could facilitate a standardized design and
mass production. Second, it is increasingly difficult to identify sites
for nuclear plants which do not generate public concern about en-

---wironmefital effects and safety. If offshore locations are judged safe
and environmentally acceptable, nuclear plants-could possibly be de-
ployed with less environmental controversy and hedce less, delay.

Because the offshore concept is promising from several points
of view, and because relatively little information and analysis were
available, CEQ in the summer of 1973 initiated a major study to
investigate the potential environmental 'effects. The study was un-
dertaken by a team of experts representing every interested Federal
agency. Included were the Department of State, the Department of
the Interior, the Atomic Energy Commission, the National Oceanic
and Atmospheric Administration, the Corps of Engineers,'the Fed-
eral Power Commission, the Environmental Protection Agency, and
the Office of Management and Budget. The consulting firm of
Mathematica, Inc. assisted and coordinated the Federal ,effort.

The study is comprehensive in its design and is addressing the
direct environmental effects. of construction and operation, the
potential for accidents, situ selection; relationship to other uses of
the outer continental shelf, the indirect environmental effects, eco-
nomic effects, reliability, and legal and institutional factors.

Publication of the study expected in early 1975.

Stormwater Runoff

Past annual reports have dismissed the importance Of, runoff in
degrading water quality. Our Third Annual Report, for example,
reported on a study by Enviro Control which showed that runoff is
a major cause ofwater pollution, not just in undeveloped or agri-

, cultural areas but, more surprisingly, in basins with high population
and/or industry.2

To further understanding of runoff problems, CEQ asked Enviro
Control to conduit a follow-on study of runoff in urban areas. The
objective 1;vas to measure the importance of stormwater runoff as a
contributor of pollutants in urban areas, to determine the effects on
water quality of this runoff, and to assess the cost-effectiveness of
alternative methods of reducing from stormwater.

Water pollutants produced by a citythe urban pollution/oad
can be divided into two parts: direct sewer loads, consisting of
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Runoff frOm storms
contributes a major portion
of the water pollution load
in urban areas.

domestic wastes plus whatever industrial wastes are discharged into
the municipal sewers; and street loads, which, include litter, dust,
soil, and runoff from industrial areas. How the urban pollution load
is handled depends on whether a city has separate storm and sani-
tary sewers or a combined or single sewer system. In both, cases,
however, the volume of pollutants which reach the receiving Waters
without treatment is large.

In cities with separate sewers, rainwater carries- the street pollut-
ants directly to the receiving waters where they are died with-
out treatment. Oilier pollutants often are included as.kot 'for storm.0;4
sewers typically have unknown cross connections with sanitary sewers,
leading to discharge of raw sewage also. Furthermore, sdnitarrsiwers
often have poor joints and cricked pipes; this allows leakage of
sewage out of the sewers (exfiltration) and/or leakage of rainwater
into the sewer (infiltration) .

In cities with combined sewers, both street runoff and domestic
and industrial sewage are collected into a single system. During
storms the flow of water often exceeds the capacity of the sewer,
requiring the discharge of the excess volume through overflow weirs
or bypasses at the sewage treatment plant. This overflow carries
mixed street runoff and untreated sanitary wastes directly into
receiving waters.

The Enviro Control study documents the finding that runoff from
storms contributes a major portion of the water pollution load in

-urban areas. In cities where secondary treatment is provided, be-
tween 40 and 80 percent of the annual total of oxygen-demanding
materials comes from sewer overflows, storm sewers, runoff, and
bypasses. This discharge is particularly intense during storms, when
from 94. to 99 percent of the BOD load is contributed by runoff and
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bypasses. Runoff of toxic pollutants is also very heavy ; a moderate
,size city will discharge 100,000 to 250,000 pounds of lead and 6,000
to 30,000 pounds ,of mercury each year through stormwater runoff.

This runoff has severe impacts on water quality. With regard to
dissolved oxygen, the pattern of storm events means that the oxygen
demand from urban runoff- occurs both infrequently and intensely.
Periodic loads from storms can exert demand which is 40 to 200
times greater than the normal dry weather effluents .from a sewage
treatment plant. In the Delaware River estuary, for example, this
BOD surge can deplete dissolved oxygen by 2 ppm for periods lasting

'from 0 to 12. days; prior to a storm, the concentration of oxygen is
rarely above the water quality standard of 5 ppm even in summer.
Hence, the study indicates that, the most critical period for water
quality is likely to occur as the direct result of storm events in the
summer when flow islow and temperature is high. With regard to
heavy metals, the effects of their buildup in the receiving waters are
not fully understood. Nevertheless, the toxicity of these metals is
well established, and their unabated discharge in stormwater is a
cause for concern.

The study shows that a variety of techniques are available for
abatement of pollution from runoff. The cost pel. pound of BOD
removed ranges from a few cents up to $90. Several techniques can
reduce the runoff of pollutants at relatively low cost, including operat-
ing programs to inspect and maintain existing sewers, and capital
investments to hold the first IA to 1 inch of rainfall (which' generally
contains over 85 percent of the BOD) and subsequently treat it
before discharge.

The conclusion to be drawn from the study is that more attention
must be given to the urban runoff problem. Planning for water pollu-
don abaleiinent must include analysis of the load contributed by
runoff if an important dimension of the problem is not to, be missed.
In many instances, such planning may show that abatement of pollu-
tion from runoff is more cost-effective than higher levels of point
source treatment. Most importantly, this study shows that treatment
of municipal_, and industrial discharges alone will generally not be
suftrient to provide clean waters in urb$1:1 areas. cp

The study, Total Urban Water Pollution Loads: The Impixt of
Stormwater (P13-231/730), is available from the National Technical
Information Service, U.S. Department of Commerce, Springfield,
Virginia 22151. ,

Municipal Wasteviater Treatment Alternatives

Under the 1972 Amendments to the Federal Water Pollution Con-
trol Act, all municipalities must by 1977 provide sec ndary treatment
of their wastewater. Various technologies can be sed to achieve
secondary treatment. A variety of methods have be developed to
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utilize or dispose of the sludge produced during the treatment
process. Each of these strategies has different environmental,
economic, and resource implications. Proper planning requires
an evaluation of the different effects of the various alternatives be-
for , detailed engineering planning. begins, Yet necessary information
on alternatives has not been readily available to professionals in the
field, much less to government officials and private citizens.
o To fill this need, CEQ, in association with the Environmental
Protection Agency, contracted with Battelle's Pacific Northwest
Laboratory to develop in a single volume-the basic information nec-
essary for a preliminary evaluation of 11 alternative municipal
wastewater treatment technologies and 12 alternative sludge hur-
dling and disposal methods available today. The treatment' tech-
nologies include biological, chemical, and land treatment
approaches. Sludge handling and disposal methods include landfill,
incineration, land spreading, and ocean dumping.

For each orthese alternatives, the Battelle study provides detailed
information on the environmental inputs (such as energy, concrete,
steel, chemicals, land, and labor), the environmental outputs (such
as BOD, suspended solids, nutrients, heavy metals, atmospheric
emissions, and sludges) and capital and operating costs. These data
are provided for plants at four size ranges. The study recognizes
that conditions vary in different parts of the country and that an
optimum treatment strategy for one community will not necessarily

Planning for wastewater treatment must include full evaluation of alternative
technologies.
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be the best in another situation. Hence itifor ation is included on
the sensitivity of the general analysis to varying local conditions.
Work sheets are -included so that the user cat develop cost infor-
mation pertinent to his specific case.

To assist government officials and private itizens not familiar0 with %astewater treatment, non-technical desc iptions of the attri-
butes of the different technologies are also provided. The appendix
also includes an analysis of the use of effluent and sludges in agri-
culture.

Wide use of this manual should help improve wastewater treat-
ment planning in several ways. First, it will facilitate -review of
alternatives early in the planning process. Second, it will perrniNnal-
ysis of a broad range of environmental effectssuch as energy usage,
land requirements, and air pollution- emissions-- that an optimal
overall environmental and econom sphition can be identified. Fi-
nally, it should assist the public and 9lected officials in participating

nina knotbledgeable way in decisio ,o wastewater treatment in
their communities.

Copies of the man tat are available from CEQ, EPA, and the
U.S. Government Printing Office.

Cross-Media Impact of Pollution Control

Pollution controls imposed to protect one environmental me-
diumthe air, the water, or the landcan result in pollutant
impacts on other media..A paper mill, for example, can adopt tech-
nologies which limit water pollution but increase air pollution, or
limit air pollution but increase water pollution. Sophisticated pollu-
tion control thereforse requires the development of methodologies to
define and evaluate the cross-media effect& of different pollution
control technologies. To explore this problem, CtQ and EPA con-
tracted with the Battelle-Columbus Laboratories. The resulting
report, "Development of Cross-Media Evaluation Methodolpgy,"
provides a preliminary attempt to develop a methodology to estimate
cross-media inif3acts as a basis for better pollution control decision-
making,

In this study, Battelle developed a "strategy effectiveness ndex"
to be applied to each possible pollution control strategy by plant
or industry. The index represents the difference between the envi-
ronmental degradation caused by uncontrolled emissions and the
lessened damage as the result of reduced emissions achieved under
each control strategy. The 'index assists in the identification of the
strategy for one plant or industry which most effectively limits total
environmental degradation.

Development of the "environmental degradation index" requires
that a "damage function" for each pollutant in each medium be
determined. This "damage function" indicates the amount of dam-
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age for differing emission levels of each pollutant, taking account
of the behavior of each pollutant in the environment : dispersal
range, persistence, and transferability to other media. The pollutant
damage must be weighted according to the environmental signifi-
cance of the pollutant in each of the three media. These media
weights are determined by a Delphic procedure in which experts
are asked to reach a consensus on the relative weights. The pollu-
tant damage level is also weighted according to its effect on the
environment in each particular region relative to its effects in other
regions.

Comprehensive case studies of a coalfired power plant and a
kraft paper mill were made to test the utility of the methodology.
Detailed tables for uncontrolled emissions and emissions with various
pollution control strategies were developed.

The Battelle-Columbus Laboratories study is one of the first
attempts at crossmedia evaluation. It is still a rather crude method
of analysis. In particular; the weighting, of the pollutant damage
through a Delphic procedure rather than on the basis of empirical
data requires considerable testing in order to determine its usefulness.

The Battelle-Columbus Laboratories study is available from the
National Technical Information Service, U.S. Department of Com-
merce, Springfield, Virginia 22151 (PB 414/AS3 .

Pollution Abatement Costs
and the Distribution of Income

This study, sponsored in association with the Environmental Pro-
tection Agency, analyzed the distribution across income levels of
"incremental" pollution abatement coststhose costs expected to be
incurred to meet currently legislated standards ,beyond what would
have been spent in the absence of Federal legislationfor air and
water pollution control in 1972 1976, and 1980. The analysis in-
cluded costs paid by both the private and public sectors. These costs
were analyzed using alternative economic assumptions about how
costs are passed through the economy (e.g., as higher prices or higher
taxes) in order to determine the extent to which they are regressively
distributed (i.e., the extent to which lower income families pay a
higher percentage of their income for pollution abatement than
higher income families) .

The analysis indicates that, in the aggregate, costs are distributed
somewhat regressively, at least up to the level of the median income
familAt higher incomes, the regressive distribution disappears
under some assumptions about how costs are passed through the
economy. The degree of regressivity is expected to be substantially
greater in 1976 and 1980 than it was in 1972, and somewhat greater
in 1980 !Ian in 1976. For lower income families, regressivity is
experienced with costs passed through both the public and the private
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sectors. For higher income families, however, costs passed through
the publ% Sector are likely to be distributed progressively (that is,
with higher income families paying a higher percentage of their
income).

The study also shows that the costs can be divided into three ap-
proximately equal parts: those associated-with public investments
for pollution control facilities, primarily municipal Sewers and sew-,
age treatment plants; those associated with the control of automobile
emissions; and those undertaken directly by private industries to
abate emissions of air and water pollutants. For the median income
family, the sum of these three costs (as estimated for the 1973 CEQ
Annual Report) amounted to approximately 0.5 percent of family
-income in 1972 and was expected to increase to approximately 1.5
percent in 1976 and 1980. Both lower income families. and higher
income families may be paying a higher proportion of their income to
meet such costs than the median income family.

The study also found that the method of financing expenditures
has a substantial impact on the way the costs are distributed. Those
costs paid by the Federal Government and by states are progres-
sively distributed. For the Most part, those costs financed by local
governments and those paid directly by private industry are regres-
sively distributed. Among the most regressive sources of revenues
are service charges assessed directly to individual families for sewage
and for solid waste collection and disposal. However, if the expendk
tures are financed by cutting back on other government programs
rather than by increasing revenues, the costs are also likely to be
distributed very regressively, depending upon the particular programs
which are cut back.

The study, entitled Who Bears the Cost of Pollution Control?,, was
prepared by Nancy Dorfman and Arthur Snow for the Public inter-
est Economics Center. Copiesof the original technical report can be
obtained from the National Technical Information Service, Spring-
field, Virginia 22151 ( PB-226 447).

Pesticide Use

The farming community is presently the major user of pesticides.
In 1973, the CEQ contracted with RvR Consultants of Shawnee-
Mission, Kansas to stdtly the reasons why farmers use pesticides, the
alternatives to pesticides available to them, and their sources of in-
formation about pesticides.

In preparing their report, "Farmers' Pesticide Use Decisions and
Attitudes on Alternative Crop Protection Methods," the RvR con-
sultants studied specifically the use of herbicides and insecticides on
corn and soybeans in the States of Iowa and Illinois. They surveyed
almost 300 farmers comprehensively, consulted Federal and State
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agricultural research and extension personnel, and conducted a. lit-
erature survey.

The report shows that herbicides are useciffor weed control by
nearly 100 percent .of all corn and soybean grdvers because the farm-
ers find them to be effective, convenient, and profitable. Weed con-
trol exclusively by alternatives such as cultivation is rarely considered
by farmers.

Insecticides are widely used on corn. Most farrrirs now use less
persiitent organic phosphate and carbamate insecticides instead of
chlorinated hydrocarbons, especially in Illinois where the Cooper-
ative Extension Service has actively discouraged the use of aldriii
and heptachlor. This decrease in use of persistent pesticides has not
adversely affected corn yields. As a result of past usage, aldrin, filch
drin, and hePtachlor residues have been found, in significant concen-
trations in the soil in bot\Illinois and Iowa. Insecticides have not
been found. necessary on soybean crops because of limited incidents
*of insect outbreaks.

The study revealed that only 40 percent of the acreage treated
for torn insects actually needed it; that s, no insect outbreaks oc-
curred on untreated cropland near 60 percent of the acreage treated.
Excess application occurs because it is difficult to predict pest out-
breaks. Farmers, uncertain about when totk control measures, con-
sider treatment a relatively inexpensive form of insurance. With crop
rotation and better diagnosis and prediction of corn insect infesta-
tions, the application of insecticides could be significantly reduced.

Farmers currently receive most of their in ation about pesti-
cides from the industry itself, either thro lite ure distributed
by the manufacturers or directly from sticide salesmen. At the
same time, farmers consider university pecialists, area extension
agents, and county agents useful sources of information, although
these agents provide but a small fraction of the information on pesti-
cides received by farmers. The report recommends the development
of a much more extensive information system utilizing these effective
communicators to offset the biased information distributed, by pest v.
tide manufacturers.

Farmers use pesticides 'prirriarily for economic reasons; they con-
sider pesticides the most effective *and convenient means of control.
Farmers receive little information about the future adverse biologi-
cal and economic effects of peiticides, which include herbicide dam-
age to neighboring crops, biomagnification of persistent pesticides,
development of resistance by target pests, and destruction of natural
control factors. The RvR study recommends that information on
such future effects, as well as the comparative effectiveness of pesti-
cides to other alternatives available, be widely disseminated to
farmers.

The RvR Consultants study is available from the National Tech-
nical Information Service, Springfield, Virginia 22151 (PB-234 633/
AS).
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The Costs of Sprawl

The Council, in association with the Depakment of Housing and
Urban' Development and the Environmental Protection Agency,
recently published the results of a 1-year study of the economic,
environmental, natural resource, and socitl effects of alternative
residential (and commercial ) developmgt patterns on the urban
fringe. The study was prepared by the Real Estate Research Cor-
poration of Chicago and is entitled The Costs of Slfrawl.

The study is an analysis of prototype development patterns, not
of actual developments, although many of the data were obtained
from empirical studies uncieL ...Len by others. The study assumed
typical site conditions and an absence of any' existing infrastructure
such as roads and sewers at the site and then, using standard unit
cost figures, estimated the costs of building alternative types of
development.

The various costs were first estimated for different neighborhood
types, each neighborhood being composed of 1,000 dwelling units of
one of the following housing types:

single family homes, conventionally located
single family homes, clustered
townhouses
walkup apartments (2 stories)
highrise apartments (6 stories)

Because many environmental and economic costs cannot be
clearly identified at a small scale, neighborhoods I.:ere aggregated
into communities, each of which contained 10,000 dwelling units
(corresponding to a population of 33,1400) . 'Six community types
were analyzed, each containing a mixture of the various neighbor-
hood housing types but differing in the amount of community
"planning" (used here to mean a general compactness of develop-
ment) and in the average density of development.

Many of the study results are summarized in the sectionAn the
effects of urbanization in Chapter 1 of this report. They show a
surprising consistency: "planning" to some extent, but higher den-
sities to a much greater extent, result in lower economic costs, lower
environmental costs, less consumption of natural resources, and a
reduction in some personal costs for a given number of dwell
units.

The results are not directly applicable to any specific development,
either existing or proposed. The features of a particular site or the
characteristics of a particular community may substantially affect
the magnitude of any of the costs. Nor should the results be inter-
preted as recommending one type of development over another'; too
many costs and benefits have not been included, particularly those
associated with questions of personal preferences and the revenues
generated by different development types. But the analysis should
provide local officials with better information about the impacts
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of different development patterns', allowing them to make more
informed decisions about the future form of their communities.

The results are published in three parts. The first is an executive
summary, the second a detailed analysis of the different costs for the
various development patterns analyzed, and the third an extensive
cross-referenced bililiography and literatufe review. A limited num-
ber of copies are available from CF,Q, the Department of Housing
and Urban Development, or from the L S. Government Printing
Office.

Leisure Homes Study

The Council, in association with the Department of Housing and
Urban Development and the Appalachian Regional Commission has
sponsored an 18-month study of leisure home and similar recreational
land projects. The study was conducted by the American Society for
Planning Officials with the Conservation Foundation, the Urban
Land Institute, and Professor Richard Ragatz of the University of
Oregon as subcontractors.' Some of the results of this study are
discussed in Chapter 1 of this Annual Report.

The. first part of the study involved an extensive analysis of the
Amarket for recreational properties.* Using several new sources of

data, this analysis summarizes what is known about the number and
location of lots developed, homes built, projects started, facilities
provided, and about the developers and owners of these properties.
This analysis,also includes regional projections of recreational devel-
opments.

The second part of the study involves an analysis of the economic,
environmental, social, and political impacts of leisure homes and
certain other types of recreational developments on the localities and
regions in which they ,occur. This analysis is based on an extensive
review of previous research on leisure home development as well
as a number of case studies undertaken by the research team. As
mentioned in Chapter 1, the study concludes that leisure homes are
over time converted into permanent residences and therefore should
be viewed as a special form of early urbanization' which generates
the same types of economic, environmental, and social impacts as
other residential developments. Further, leisure home developments
may create more serious environmental propems than most residen-
tial developments because they often take place where there are few
effecL;vc Lind use controls and are often built to lower standards and
in less suitable environmentsfor example, on mountainsides nr in
wetlandsthan normal surburban subdivisions.

In terms of their economic impact on the local government, the
study finds that as long as they are used only for recreational pur-
poses, leisure homes usually generate tax revenues in excess of the
costs of the public services required. However, as the developments
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become converted to permanent homes, these costs may exceed the
tax payments, particularly if conversion results in a need for public
investment to upgrade or replace roads, water supplies, and sewers.

Private recreational developments may also create social problems
resulting from the impact of outsiders on the 16cal culture and the
way such developmentS interfere with the public's use of valuable
recreational environments.

Finally, the .t;tudy analyzes and recommends local, state, and
Federal legislative mechanisms for mitigating the various adverse
impacts that the developments may generate.

The results of the study will be published by CF.,Q and lin?. One
volume will summarize the findings of the study, and a second
volume will be a handbook for Use by local officials in reviewing and
evaluating the probable impacts of proposed projects.

Secondary Effects of Transportation
and Sewage Facilities

CEQ, in association with the Department of Housing and Urban
Development and-the Environmental Protection Agency, has spon-
sored an 18-month study of the secondary effects of two importAt

4 types of investments which stimulate land developmentland trans-
portation systems and wastewater collection and treatment systems.
This study has been conducted by the Environmental Impact Cen-
ter, Inc., of Newton, Massachusetts. The results are also discussed
in Chapter 1 of this report.

The first task of the study involved a comprehensive review of
previous research and literature dealing with the impacts of high-
ways, mass transit facilities, and sewers on residential commercial,
and industrial development. The annotated bibliography, literature
review, and subject reference resulting from these efforts are being
published by EPA.

The second part of the study has involved the development of tools
to he used by planners and reviewers of proposed investments in
analyzing the degree of development expected to be stimulated by
new transportation and sewer investments. These analytical tools
range from simple checklists, which can be used to predict whether,
a potential investment is likely to have a significant impact, to quanti-
tative regression equations, which predict the number of acres likely
to be developed in different ways depending upon the value of such
variables as acet4sibility, vacant land, and the existence of other
transportation and sewer facilities.

The results of the study are expected to provide valuable assistance
in the preparation and review of environmental impact statements.
The full report will be published by CEQ.
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Fuel Economy Project

Even prior to the Arab embargo, it was ,clear that the automobile,
which is responsible for nearly 13 percent of U.S. energy consump-
tion, should be a focus of attention in any energy conservation effort.
It was also apparent that little was known about how the design,
purchase or use of the automobile is related to price of gasoline or
other variables bearing on conservation of energy. Accordingly CEQ,
in cooperation with the Department of the Interior, the Environ-
mental Protection Agency,- and the Department of Transportation,
initiated a research effort to develop a better understanding .of
the economies of fuel consumption in the automobile sector.

Three research tasks were formulated. The first was an econo-
metric investigation of the short-run sensitivity of gasoline consump-
tion to price, income, and other factors. This study was undertaken
by Data Resources, Ific. and built upon work performed earlier-for
the Energy Policy Project of the Ford Foundation. An inlerim-re--
port, A Study of the Quarterly emared for Gasoline and Impacts of
Alternative Gasoline Taxes: I terim Report, was published in De-
cember 1975. The final rep , A Study of the Demand for Gasoline,
was completed in July 1974. The two publications are available from
the National Technical Information Service, Springfield, Va. 22151,
as PB-226 122/AS and PB-235 254/AS respectively.

The second and third research tasks were complementary, exam-
lning supply and demand in the automobile market in terms of fuel
efficiency. The supply study, performed by Hittman Associates, Inc.,
focused upon the technological alternatives available to manufac-
turers to improve fuel efficiency. The probable costs and lead times
associated with putting various energy-conserving alternatives into
production were also examined in the context of possible govern-
ment regulatory actions. The report, entitled A Study of Industry Re-
sponse to Policy Measures Desiged to Improve Automobile Fuel
Economy, was published in February 1974 and is available from the
National Technical Information Service (PB-234 625/AS).

The demand study, undertaken by Chase Econometric Associates,
developed an econometric model of demand for automobiles ac-
cording to their fuel efficiency. Demand for different categories of
automobilesaas related to gasoline prices, income, and other vari-
ables. This demand characterilation vac linked to a_separate model
which calculated the composition of the entire national fleet of auto-
mobiles in any given year, weighted by typical usage patteros (e.g.,
new cars are ordinarily driven more than old cars) to arrive at total
fuel consumption of automobiles by year. The model was run sev-
eral times to examine the effects of different government policies,
including different levels of taxes.

The major generalization to be derived from these studies is that
changes in gasoline prices affect gasoline consumption in predict-
able manner in the short Tun and in a.m'uch more significant manner
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in the longer term, and therefore that automobile fue% consumption
should not be thought of as an insensitive demand growing unvary-
ingly from year to year. Over a. period of time, rising gasoline prices
induce consumers to demand smaller, more efficient vehicles. Man-
ufacturers, in turn, respond rapidly by offering a greater selection of
smaller cars and efficiency-improving innovations across their lines.

The results of the studies also tend' to show that Federal action
to discourage fuel consurnption through taxes on gasoline and auto-
mobiles, or through direct tt,g,tion of auto fuel efficiency, would
have small overall impacts oz economy. The results also revealed,
however, that analysis of such measures must include consideration
of the larger potential effects on particular industries and particu-
lar regions.

Although this project has by no mealnswered all quettions asso-
ciated with automotive fuel consumption, it represents the first inte-
grated attempt to construct a useful tool for analyzing this highly
complex and important market. The results have stimulated consider-
able discussion which will undoubtedly lead to further research. We
will then have an even better understanding of this critical element
of our energy and economic systems.

Ecosystems Models
. -

The publication of the study, The Limits to Growth, has stimu-
lated substantial interest in the dynamic modeling of global and
regional ecosyste,ms.' Several institutions around the woad are de-
veloping models to verify or extend the original work sponsored by
the Club of Rome. CEQ has been partially suppcirtingftone such
effort being carried on by the Systems Research Center at Case-West-
ern Reserve Unii';ersity. Employing techniques and data previously
established in other modeling efforts, this study has developed for
CEQ a set of regionalized dynamic models of four selected world
systems :,water, phosphorus, nitrogen, and energy.

These quantitative computer models were designed as tools to:
(1) assess the available supplies, uses, and fates of the resources
studied, (2) to answer questions concerning the impacts of pttpula-
tion growth, economic development, and various management prac-
tices on the natural resources studied, and (3) indicate the influences
of resource scarcity on the growth and deyelopment of human society.

The water model is basically a model of hydrologic cycle, analyz-
ing both water supply (from precipitation, groundwater, surface
'water, oceans, and water recycling) and demand for domestic, indus-
trial, agricultural, and cooling uses.

The watermodel has been used to project, for the United States
and Latin America, man's'need for and impact on water availability
under alternative future scenarios. The scenarios are based on dif-
ferent assumptions about population and economic growth, water
manap:erfient, and other important. variables. The projections have
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analyzed the future adequacy of domestic, agricultural, industrial,
and power plant cooling water supply, as well as the effects of desali-
nation and various strategies of land management, artificial aug-
mentation of precipitation; and wastewater reuse.

The phosphorus and nitrogen models describe and simulate the
major world reservoirs, transferrocesses, and demands for these two
essential nutrients. Five basic sources of supply are considered :
minerals, the atmosphere, and terrestrial, freshwater, and marine
ecosystems. Demand is disaggregated into agricultural, industrial,
and domestic.

Employing different sets of assumptions about future population
growth, fertilizer use, and other major factors, the phosphorus model
has been used to project the availability of phosphates globally and
by each of 10 world region; throug142050.

The energy model focuses on solar energy and how it flows in
agriculture, is stored in fuels, and is transformed into winds and
other potential energy resources such as hydroelectric power. It
also analyzes the production of waste energy, its effect on global
temperature, and the resulting impact on ice cover, clouds, and pre-
cipitation. These impacts in turn affect the amount of solar energy
reaching the earth. The energy model, which has not yet been dis-
aggregated/below the global level, is basically composed of five sub-
models, as indicated in Figure 2.

Fig= 2
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Modeling of global and regional ecosystems is a new focus of
intellectual inquiry and one which is highly complex. Tice construc-
tion of models requires vast amounts of data and careful validation
and testing, and as yet their results can only be considered prelimi-
nary. But such models are promising tools for comprehending the
complex interactions of global systems, and it is important that efforts
to improve and validate them continue to go forward.

Footnotes

I. CEQ, Energy and the EnvironmentElectric Power (1973).
2. CEQ, Third Annual Report (1972), pp. 11-16.
3. Jack Nobel has served as a consultant to ASPO on legal issues affecting

these developments.
4. The report on this part of the study will be summarized in the final

project report to be published by CEQ, but it is also available separately
from National Technical Information Service, Springfield, Va. 22151
(Recreational Propeities: An Analysis of the Markets for Privately
Owned Recreational Lots and Leisure Homes, PB-233 148 /AS) and
from Professor Ragatz.

5. Donella H. Meadows et al., The Limits to Growth: A Report for the Club
of Rome's Project on the Predicament of Mankind (New York: Universe
Books, 1972).
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APPENDIX A

Organization and Staffb
of the
Council on Environmental Quality

d

The Council

Russell W. Peterson was sworn in as Chairman of the Council on Novem-
ber 30, 1973. From 1969 to 1973 he was Governor of Delaware. While
Governor, he served as Chairman of the National Advisory Commission on
Criminal Justice !Standards and Goals, Chairman of the Committee on Crime
Reduttion and Public Safety of the National Gwernors' Conference, Chair-
man of the Education Commission of the Sjtes, and Chairman of the
Delaware River Basin Commission. From 1942 to 1968, Chairman Peterson
was with the DuPont Company. In 1971 he was named Conservationist of
the Year by the National Wildlife Federation d given the Gold Medal
Award by the World Wildlife Fund.

John A. Busterud and Dr. Beatrice E illard are the other Members of
the Council, both appointed in 197 Mr. Busterud was Deputy Assistant
Secretary of Defense for Environme tal Quality from 1971 to 1972. Prior to
this, he practiced law with a San Francisco firm specializing in conservation
and antitrust law. He was a membcT of the Assembly in the California
Legislature. His activities have involvedbiznA many conservation projects.

Dr. Willard, an ecologist, is former President of the Thorne Ecological
Institute of Boulder, an ecology center for industrial and government decision-
makers. She served as Chairman of the Denver Olympic Planning Board and
as Secretary of the Colorado Air Pollution Control Commission. She has
been a professor of biology at the University of Colorado, has taught in the
public schools, and was a ranger naturalist in the National Parks. She is the
author of books on alpine ecosystems.

The Council Staff o
The Council's staff is primarily responsible for developing policy proposals

through legislation, special reports; task forces, and other means. It also
assists in the coordination of Federal environmental policy. The staff is respon-
sible for review and evaluation of Federal activities which have a potential
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effect on the environment and for policy development relating to such
activities. Steven D. Jellinek is Staff Director and Steffen W. Plehn is Assistant
Staff Director. Malcolm F. Baldwin, Paul F. Bente, Jr:, Stephen Gage, John P.
Hills, William Matuszeslii, Warren Muir, and Barrett J. Riordan are senior
staff members. Staff members are Gerald L. Brubaker, Edwin H. Clark,
Barry R. Flamm, Brian P. Jenny, Michael J. Kane, Marilyn W. Klein,
Sheila A. Mulvihill, James J. Reisa, Jr , Richard B. Sheppard, and Marvin I.
Singer.

General Counsel

The General Counsel's office is responsible for review of legislative and
regulatory matters coming before the Council, specifically with regard to
interpretation and implementation of the National Environmental Policy Act.
Gary L. Widman, General Counsel to the Council, is assisted by David Cook,

dCharlesP. Eddy, and Neil Orloff.

Advisors

Technical advisors on the Council staff provide expertise in the areas of
science and international affairs,' They are Lee M. Talbot, Senior Scientist,
and Earl H. Lubensky, Senior Staff Member for International Affairs, who i4
assisted by Leon M. S. Slaucciti. Mr. Lubensky. and Mr. Slawecki are on
detail from the Department of State and the U.S. Information Agency,
respectively.

Administrative Staff

John R. Fogarty is Public Information Officer, Willis G. Savage is Admin- .
istrative Officer, and Lois A. Brooks is Assistant Administrative Officer.

Supportive Staff e

Florence L. Broussard, Ruth W. Nefflen, and Marjory D. Bianchi are
executive assistants to the Chairman, Mr. Busterudp and Dr. Willard respec-
tively. Other staff members are: Eugene H. Able, Julia Alessio, Margaret C.
Battle, Bernice J. Carney, Yvonne R. Countee, Joyce M. Cox, Odelia L.
Doggette, Michael R. ..Flowers, Betty M. Ferguson, Margaret M. Guginoc
Marianne Hollister, Anna M. Klocke, Barbara A. Luckett, Elizabeth M.

Muriel L. Montgomery, Wendell P. Parker, Janet A. Peck, Barbara E.
Sergeant, ailaNorma L. Williams.

Interns
. s

Wjt the Council for a part of 1974 have been: Douglas M. Barile, Uni-
versity f Pennsylvania; Jonathan Barlow, Jan Bergquist, and Karen Bohling,
Prescot College`; Marc Breslow, Duke Univdrsity; Wendy L. Burnard, College
of Woos ir; Stephen L. Cochran.; Amherst College; Joseph W. Creekmore;
III, Kent to University; Anthony it de Alcuaz, University of California;
Stephen J. Fin ne, Prescott College; William H. a/ligan, Jr., New York
University; Melanie Guldman and Robin Harrison, Prepccitt College; Howard
J. Klein,Puke University; Irene Knight, Prescott College; Gail Judy Matel-.
son, University of California at Los Angeles; Patricia Moody, Prescott Col-
lege; Michael C. Normoyle, Cornell Law School; B. Thomas Parry, Uni-
versity of Caifornia, Berkeley; Steven G. Phillips, Georgetown University;
Henderson W. Pritchard, Depison University; George A. Reigeluth, the Johns
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Hopkins School of Advanced International Studies; Kati Reschner and
Joanne Richter, Prescott College; James A. Rogers, III, Yale University;
Joseph I. Rosenberg, University of Massachusetts; Pam Schmidt, Prescott
College; Robert A. Shinn, Brown University; Anne M. Skjaerlund, Yale
School of Forestry; Stephanie Smith, Wellesley College; Joseph C. Stillman,
University of Pennsylvania; Nancy Van Alstine, Deb Wallen, William Weiler,
and Gratia Winship, Prescott College, and David Weiman.
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APPENDIX B

The National Environmental
Policy Act of 1969,
Public Law 91490
January 1, 1970
(42 U.S.C. 4321-4347)

0

An Act to establish a national policy for the environment, to provide for
the establishment of a Council on Environmental Quality, and for other
purposes.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That this Act may be cited as the
"National Environmental Policy Act of 1969."

Purpose

SEC. 2. The purposes of this Act are: To declare a national policy which
will encourage productive and enjoyable harmony between man and his
environment; to promote efforts which will prevent or eliminate damage
to the environment and biosphere and stimulate the health and welfare
of man; to enrich the understanding of the ecological systems and natural
resources important to the Nation; and to establish a Council on Environ-
mental Quality.

Title i

Declaration of National Environmental Policy

Sec. 101. (a) The Congress, recognizing the profound impact of man's
activity on the interrelations of all components of the natural environment,
particularly the profound influences of population growth, high-density urban-
ization, industrial expansion, resource exploitation, and new and expanding
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technological advances and recognizing further the critical importance of
restoring and maintaining environmental quality to the overall welfare and
development of man, declares that it is the continuing policy of the Federal
Government," in cooperation with State and local governments, and other
concerned public and private organizations, to use all practicable means and
measures, including financial and technical assistance, in a manner calculated
to foster and promote the general welfare, to create and maintain conditions
under which man and nature can exist in productive harmony, and fulfill
the social, economic, and other requirements of present and future genera-,dons of Americans.

(b) In order to carry out the policy set forth in this Act, it is the con-
tinuing responsibility of the Federal Government to use all practicable means,
consistent with other essential considerations of national policy, to improve
and coordinate Federal plans, functions, programs, and resources to the
end that the Nation may

(1) Fulfill the responsibilities of each -generation as trustee of the
environment for succeeding generations;

(2) Assure for all Americans safe, halthful, productive, and estheti-,
cally and culturally pleasuring suroundings;

(3) Attain the widest range of beneficial uses of the environment
without degradation, risk to.health or safety, or other undesirable. and
unintended consequences;

(4) Preserve important historic, cultural, and natural aspecti of
our national heritage, and maintain, wherever possible, an environment
which supports diversity, and variety of individual choice;

(5) Achieve a balance between population and resource use which
will permit high standards of living and a wide sharing of life's
amenities; and

(6) enhance the quality of renewable resources and approach the
maximum attainable recycling of depletable resources.

(c) The Congress recognizes that each person should enjoy a healthful
environment and that each person has a responsibility to contribute to the
preservation and enhancement of the environment. c"

SEC. 102. The Congress authorizes and directs that, to the fullest extent
possible: (1) the policies, regulations, and public laws of the United States
shall be interpreted administered in accordance with the policies set forth
in this Act, and (2) all agencies of the Federal Government shall,

(A) Utilize a systematic, interdisciplinary approach which will insure
the integrated use of the natural and social sciences and the environ-
mental design arts in planning and in detisionmaking which may have
an impact on man's environment;

(B) Identify and develop methods and procedures, in consultation
with the Council on Environmental Quality establish;e1 ty title II of
this Act, which will insure that presently unquantified environmental
amenities and values cnay be given appropriate consideration in decision-
making along with economic and technical considerations;

(C) Include in every recommendation or report on proposals for
legislation and other major Federal actions significantly affecting the
quality of the human environment, a detailed statement by the respon-
sible official on

(i) The environmental impact of the proposed action,
(ii) Any adverse environmental effects which cannot be avoided

should the proposal be implemented,
(iii) Alternatives to the proposed action,
(iv) The relationship between local short-term uses of man's

environment and the maintenance and enhancement of long-term
productivity, and

(v) Any irreversible and irretrievable commitments of resources

499



4

which would be involved in the proposed action should it be
implemented.

Prior to making any detailed statement, the responsible Federal official
shall consult with and obtain the comments of any Federal agency which
has jurisdiction by law or special expertise with respect to any environ-
mental impact involved. Copies of such statement and the comments and
views of the appropriate Federal, State,. and local agencies, which are
authorized to develop and enforce environmental standards, shall be made
available to the President, the Council on Environmental Quality and to
the public as provided by section 552 of title 5, United States Code,
and shall accompany .the proposal through the existing agency review
processes;

(D) Study, develop, and describe appropriate alternatives to recom-
mended courses of action in any proposal Which involves unrestgved
conflicts concerning alternative uses of available resources;

(E) Recognize the worldwide and long-range character of environ-
mental problems and, where consistent with the foreign policy of the
United States, !end appropriate support to initiatives, resolutions, and
programs designed to maximize international cooperation in anticipating
and preventing a decline in the quality of mankind's world environment ;

(F) Make available to States, counties, municipalities, institutions, and
individuals, advice and information useful in restoring, maintaining, and
enhancing the quality of the environment;

(G) Initiate and utilize .ecological information in the planning and
development of resource-oriented projects; and

(H) Assist the Council on Environmental Quality established by title
II 'of this Act.

Sze. 103. All agencies of the Federal Government shall review their present
statutory authority, administrative regulations, and current policies and proce-
dures for the purpose of determining whether there are any deficiencies or
inconsistencies therein which prohibit full compliance with the purposes and
provisions of this Act and shall prOpose to the President not later than
July 1, 1971, such measurers as may be necessary to bring thier authority and
policies into conformity with the intent, purposes, and procedures set forth in
this Act.

Sec. 104. Nothing in section 102 or 103 shall in any way affect the specific
statutory obligations of any Federal agency (1) to comply with criteria or
standards of environmental quality, (2) to coordinate or consult with any other
Federal or State agency, or (3) to act, or refrain from acting contingent upon
the recommendations or certification of any other Federal or State agency.

Sec. 105. The policies and goals set forth in this Act are supplementary
to those set forth in existing authorizations of Federal agencies.

Title ii

Council on Environmental Quality

SEC. 2Q1. The President shall transmit to the Congress annualkbeginning
July 1, 1970, an Environmental Quality Report (hereinafter referred to as
the "report") which shall set forth (1) the status and condition of the major
natural, manmade, or altered environmental classes of the Nation, including,
but not limited to, the air, the aquatic, including marine, estuarine, and fresh
water, and the terrestrial environment, including, but not limited to, the
forest, dryland, wetland, range, urban, suburban and rural environment; (2)
current and foreseeable trends in the quality, management and utilization of
such environments and the effects of those trends on the social, economic, and
other requirements of the Nation; (3) the adequacy of available natural re-
sources for fulfilling human and economic requirements of the Nation in the
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light of expected population pressures; (4) a review of the programs and
activities (including regulatory activities)uof the Federal Government, the
state and local governments, and nongovernmental entities or individuals with j'
particular reference to their effect on the environment and on the conservation(
development and utilization of natural resources; and (5) a program for
remedying the deficiencies of existing programs and activities, together with
recommendations for legislation.

Sec. 202. There is created in the Executive Office of the President a Coun-
cil on Environmental Quality (hereinafter referred to as the "Council"). The
Council shall be composed of three members who shall be appointed by the
President to serve at his pleasure; by and with the advice, and consiiit4A the
Senate. The President shall designate one of the members of the Council to
serve as Chairman. Each member shall be a 'person who, as a result of his
training, experience, and attainments, it exceptionally well qualified to analyze
and interpret environmental trends and information of all kinds; to appraise
pr ms and activities of the Federal Government in the light (4 the policy
set foh -in title I of this Act; to be conscious of and responsive to the scientific,
economic, social; esthetic, and cultural needs and interests of the Nation; and

. to formulate anti recohunend national policies to promote the improvement
of the quality of the environment.

Sec. 203. The Council may employ such officers and employees as may be
necessary to carry out its functions under this Act. In addition the Council
may employ and fix the compensation of such experts and consultants as may
be necessary for the carrying out of its functions under this Act, in accordance
with section 3109 of title 5,, United States Code (but without regard to the
last sentence thereof).

SEC. 204. It shall be the duty and function of the Council
(1) To assist and advise the President in the preparation of the En-

vironmental Quality Report required by section 201;
(2) To gather timely and authoritative information concerning the

conditions and trends in the quality of the environment both current and
prospective, to analyze and interpret, such information for the purpose of
determining whether such conditions and trends are interfering, or are
likely to interfere, with the achievement of the policy set forth in title I
of this Act, and to compile and submit to the President studies relating to
such conditions and trends;

(3) To review and appraise the various programs and activities of
the Federal Government in the light of the policy set forth in title I of this
Act for the purpose of determining the extent to which such programs and
activities are contributing to the achievement of such policy, and to make
recommendations to the President with respect thereto;

(4) To develop and recommend to the President national policies to
foster and promote the improvement of environmental quality to meet
the conservation, social, economic, health, and other requirements and
goals of the Nation;

(5) To conduct investigations, studies, surveys, research, and analyses
relating to ecological systems and environmental quality;

(6) To document and define changes in the natural environment,
including the plant and animal systems, and to accumulate necessary
data and other information for a continuing analysis of these changes
or trends and an interpretation of their underlying causes;

(7) To report at least once each year to the President on the state
and condition of the environment; and

(8) To make and furnish such studies, reports thereon, and recom-
mendations with respect to matters of policy and legislation as the
President may request.

SEC. 205. In exercising its powers, functions, and duties under this Act,
the Council shalk--
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(1) Consult with the Citizen? Advisory Committee on Environmental
Quality established by Executive Order No. 11472, dated May 29, 1969,
and with such representatives of science, industry, agriculture, labor, con-
servation organizations, State and local governments and other groups,
as it deems advisable; and

(2) Utilize, to the fullest extent possible, the services, facilities and
information (including statistical information) of public and private
agencies and organizations, and4ndividuals, in order that duplication
of effort and expense may be avoided, thus assuring that the Council's
activities will not unnecessarily overlap or conflict with similar activities
authorized by law and performed by established agencies.

SEC. 206. Members of the Council shall serve full time and the Chairman
of the Council shall be compensated at the rate provided for Level I of the
Executive Schedule Pay Rates (5 U.S.C. 5313). The other members the
Council shall be compensated at the rate provided for Level IV of the DEC u-
the Schedule Pay Rates (5 U.S.C. 5315).

Sm. 207. There are authorized to be appropriated to carry out the provi-
sions of this Act not to exceed $300,000 for fiscal year 1970, $700,000 for
fiscal year 1971, and $1 million for each fiscal year thereafter.

Approved January 1, 1970. ca
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APPENDIX C

The Environmental Quality
Improvement Act of 1970,
Public Law 91-224,
April 3, 1970
(42 U.S.C. 4371-4374)

Title iiEnvironmental Quality
(of the Water Quality Improvement Act 970)

Short 'Title

SEC. 201. This title may be cited as the "Environmental Quality Improve-
ment Act of 1970."

Findings, Declarations, and Purposes

SEC. 202. (a) The Congress finds
(1) That man has caused changes in the environment;
(2) That many of these changes may affect the relationship between

man and his environment; and
(3) That population increases and urban concentration contribute

directly to pollution and the degradation of our environment.
(b) (1) The Congress declares that there is a national policy for the en-

vironment which provides for the enhancement of environmental quality.
This policy is evidenced by statutes heretofore enacted relating to the preven-
tion, abatement, and control of environmental pollution, water and land
resources, transportation, and econanic and regional devplopment.

(2) The primary responsibility fox' implementing this policy rests with Sta1
aid local governments.

(3) The Federal Government encourages and supports implementation
of this policy through appropriate regional organizations established under
existing law.
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(c) The purposes of this title are
(1) To assure that each Fede department and agency conducting or

supporting public works activitie which affect the environment shall
implement the policies established der existing law; and

(2) To authorize an Office of E vironmental Quality, which, notwith-
standing any other provision of law, shall provide the professional and
administrative staff for the Council on Environmental Quality established
by Public Law 91-190.

Office of Environmental Quality

Sze. 203. (a) There is established in the Executive Office of the President
an office to be known as the (Meant* Environmental Quality (hereafter inthis
title referred to as the "Office"). The Chairman of the Council on Environ-
mental Quality established by Public Law 91-190 shall be the Director of the
Office. There shall be in the Office a Deputy Director who shall be appointed
by the President, by and with the advice and consent of the Senate.

(b) The compensation of the Deputy Director shall bp fixed by the Presi-
dent at a rate not in excess of the annual rate of compensittion payable to the
Deputy Director of the Bureau of the Budget;

(c) The Director is authorized to employ such officers and employees (in-
cluding experts and consultants) as may be necessary to enable 3he Office to
carry out its functions under this title and Public Law 91-190, except that
he may employ no more than 10 specialists and other experts without regard
to the provisions of title 5, United States Code, governing appointments in the
competitive service, and pay such specialists and experts without regard to the
provisions of chapter 51 and subchapter 111 of chapter 53 of such title relating
to classification and General Schedule pay rates, but no such specialist or expert
shall bee paid at a rate in excess of the maximum rate for GS-10 of the Gen-
eral Schedule under section 5330 of title 5.

(d) In carrying out his functions the Director shall assist and advise the
President on policies and programs of the Federal Government affecting en-
vironmental quality by

(1) Providing the professional and administrative staff and support for
the Council on Environmental Quality established by Public Law 91-190;

2) Assisting the Federal agencies and departments in appraising the
effectiveness of existing and proposed facilities, programs, policies, and
activities of the Federal Government, and those specific major projects
designated by the President which do not require individual project au-
thorization by Congress, which affect environmental quality;

(3) Reviewing the adequacy of existing systems for monitoring and
predicting environmental changes in order to achieve effective coverage
and efficient use of research facilities and other iesources;

(4) Promoting the advancement of scientific knowledge of the effects
of actions and technology on the environment and encourage the develop-
ment of the means to prevent or reduce adverse effects that endanger
the health and well-being of man;

(5) Assisting in coordinating among the Federal departments and
agencies those programs and activities which affect, protect, and improve
environmental quality;
. (6) Assisting the Federal departments and agencies in the develop-

inent and interrelationship of environmental quality criteria and stand-
ards established through the Federal Government;

(7) Collecting, collating, analyzing, and interpreting data and in-
formation on environmental quality, ecological research, and evaluation.

(e) The Director is authorized to contract with public or private agencies,
institutions, and organizations and with individuals without regard to sec-
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tions 3618 and 3709 of the Revised Statutes (31 U.S.C. 529; 41 U.S.C. 5) in
carrying out his functions.

, .

Report

SEC. 204. Each Environmental Quality Report required b Public Law
91-190 shall, pon transmittal to Congress, be referred to each tanding com-
mittee, having jurisdiction over any part of the subject matter f the Report.

Authorization

SEC. 205. There are hereby authorized-to be appropriated nIto exceed
$500,000 for the fiscal year ending June 30, 1970, not to exceed $ 50,000 for
the fiscal year ending June 30, 1971, not to exceed $1,250,000 for the fiscal
year ending June 30, 1972, and not to exceed $1,500,000 for the fiscal year
ending June 30, 1973dThese authosicAtions are in addition to those contained
in Public Law 91-190.

Approved April 3, 1970.

I
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APPENDIX D

Preparation of EnVironmental Impact
Statements; Guidelines*.

,I.

On May 2, 1973, the Couicil on Environmental Quality published in the
FEDERAL REGISTER, for, public comment, a proposed revision of its guidelines
for the preparation of environmental impact statements. Pursuant to the
National Environmental Policy Act (P.L. 91-190, 42 U.S.C. 4321 et seq.) and
Executive Order 11514 (35 Fit 4247) all Federal departments, agencies, and
estab4hments are required to ptepare such statements in connection with
their proposals for legislation and other major Federal actions significantly
affecting the quality of the human environment. The authority for the

`Council's guidelines is set forth below in § 1500.1. The specific policies to be
implemented by the guidelines is set forth elow in § 1500.2.

The Council received numerous commen n its proposed guidelines from
environmental groups, Federal, State, and lo 1 gencies, industry, and private
individuals. Two general themes were press to in the majority of the com-
ments. First, the Council should increase th opportunity for public involve-
ment in the impact statement process. Second, the Council should provide
more detailed guidance on the responsibilities of Federal agencies in light
of recent court decisions interpreting the Act. rite proposed guidelines have
been revised-in- light of the-speeirfre comments relating to these gEnerartmes,
as well as other comments received, and are now being issued in final form.

The guidelines will appear in the Code of Federal Regulations in Title 40,
Chapter V, at Part 1500. They are being codified, in part, because they affect
State and local governmental agencies, environmental groups, industry, and
Private individuals, in addition to Federal agencies, to which they are spe-
cifically directed, and the resultant need to make them widely and readily
available.

Sec.
1500.1 Purpose and authority.
1500.2 Policy.
1500.3 Agency and OMB procedures.
1500.4 Federal agencies included: effect of the act on existing agency

mandates.
1500.5 Types of actions covered by the act.

*38 Fed. Reg. 20550-20562, August 1,1973.-

506

53,



1500.6 Identifying major actions significantly affecting the environment.
1500.7 Pieparing, draft environmental statements; public hearings.
1500.8 Content of environmental statements.
1500.9 Review of draft environmental statements by Federal, Federal-State,

State, and local agencies. and by the public.
1500.10 Preparation and circulation of final environmental statements.
1500.11 Transmittal of statements to the Council: minimum periods for

review : requests by the
1500.12 Legislative actions.
1500.13 Application of section ki)2 ) (C) procedure to existing projects and

programs.
1500.14 Supplementary guidelines ; evaluation of 'procedures.

Appendix I Summary to accompany draft and final statements. .
Appendix II Areas of environmental impact and Federal agkiVies's and

Federal-State agencies with jurisdiction by law or special expertise to COM-
merit thereon.

Appendix III Offices within Federal agencies and Federal-State agencies
for information regarding the agencies' NEPA activities for receiving other
agencieS' impact statements for which comments are requested.

Appendix IV State and local agency review of impact statement.
AUTHORITY: National Environmental Policy Act (P.L. 91. 190, 42 U.S.C.

4321 et seq.) and Executive Order 11514.

6500.1 Phone and authority;

(a) This directive provides guidelines to Federal departments, agenciers; and
establishments for preparing' detailed environmental statements on proposals
for legislation and other major Federal actions significantly affecting the

uality of the human environment as required by section 102(2) (C) of the
ational Environmental Policy Act ( P.L. 91-190, 42 U.S.C. 4321 et seq.)
ereafter "the Act"). Underlying the preparation of such environmental

statements is the mandate of both the Act and Executive Order 11514 (35 FR
4247) of March 5, 1970, that all Federal agencies, to the fullest extent possible,
direct their policies, plans and programs to protect and enhance environmen-
tal quality. Agencies arc required to view their actions in a manner calculated
to encourage productive and enjoyable harmony between man and his environ-
ment, to promote efforts preventing ar elirrffnating damage to the environ-
ment and 'biosphere- and stimulating the health and welfare of man, and to
enrich the understanding of the ecological systems and natural resources im-
portant to the Nation. The objective of section 102(2) (C) of the A,ct and
of these guidelines is to assist agencies in implementing these policies. This
requires agencies to build into their decisionmaking process, beginning at the
earliest possible point, an appropriate and careful consideration of the envi-
ronmental aspects of proposed action in order that adverse environmental
effects may be avoided or minimized and environmental quality previously
lost may be restored.'This directive also provides guidance to Federal, State,
and ocal agencies and the pUblic in commenting on statements prepare&

er these guidelines.
(b) Pursuant to section 204(3) of the Act the Council on Environmental

Quality (hereafter "the Council") is assigned the duty and function of review-
ing and appraising the programs and activities of the Federal Government,
in the light of the Act's polity, for the purpose of determining, the extent to
which.such programs and activities are contributing to the achievement of
such policy, and to make recommendations to the President with respect
thereto.' Section 1022) (B) of the Act directs'all Federal agencies to identify
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and develop methods and procedures, in consultation with the Council, to
insure that unquantified environmental values be given appropriate consider-
ation in decisionmalsing along with economic and technical considerations;
section 102(2) (C) of the Act directs that copies of all environmental impact
statements be filed with the Council; and section 10(2) (H) directs
all Federal agencies to assist the Council in the performance of its functions.
These provisions have been supplemented in sections 3(h) and (i) of Execu-
tive Order 11514 by directions that the Council issue guidelines to Federal
agencies for preparation of environmental impact statements and such other
instructions to agencies and requests for reports and information as, may be
required to carry out the Council's responsibilities under the Act.

§ 1500.2 Policy.
4

'(a) As early as pdasible and in all cases prior to agency decision concern-
ing recommendations or favorable reports on proposals for (1) legislation .

signifiLantly affecting the quality of the human environtiltnt (see §g 1500.5(4)
and 1500.12) (hereafter "legislative actions") and (2) all other major Fed-
eral actions significantly affecting the quality of the human environment/
(hereafter "administrative actions"), Federal agencies will, in consultation
with other appropriate Federal, State and lcical agencies and the public as-
sess in detail the potential environmental impact.

(b) Initial assessments of the environmental impacts of proposed action
should be undertaken concurrently with initial technical and economic studies
and, where required, a draft Oironmental impact statement prepared and
circulated for comment in4ithe to accompany the proposal through the ex-
isting agency review processes fbr such action. In this process, Federal agen-
cies shall: (1) Provide for circulation of draft environmental statements to

if other Federal, State, and local agencies and for their availability to the pub-
! lic in.accordance with the pr.wisions of these guidelines; (2) consider the
comments of the agencies and the public ; and (3) issue final environmental
impact statements responsive to the comments received. The purpose of this
assessment and consultation process is to provide agencies and other decision-
makers as well as members of the public with an understanding of the tioten-
tial environmental effects of proposed actions, to avoid or minimize --Averse
effects wherever- possible, and to restore or enhance environmental quality to
the fullest extent practicable. In particular, agencies should use the environ-
mental impact statement process to explore -alternative actions that will avoid
or minimize adverse impacts and to evaluate both the long- and short-range
implications of proposed actions to man,.his physical and social surroundings,
and to nature. Agencies should consider the results of their environmental
assessments along with their assessments of the net economic, technical and
other benefit of proposed actions and use all practicable means, consistent with
ether essential considerations of national policy, to restore environmental
quality as well as to avoid or minimize undesirable consequences for the
environment.

§ 1500.3 Agency and OMB procedures.

(a) Pursuant to section 2(f) of Executive Order 11514, the heads of Federal
agencies have been directed to proceed with measures required by section 102
(2) (C) of the Act. Previous guidelines of the Council directed each agency to
establish its own formal procedures for (1) identifying those agency actions
requiring environmental statements, the appropriate time prior to decision
for the consultations required by section 102(2) (C) and the agency review
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procestior which environmental statements are to be available, (2) obthining
information required in their prrparation, (3) designating the officials who
are to be responsible fo the ..statements, (4) consulting with and taking
account of the comments of appropriate Federal, State and local agencies and
the public, including obtaining the comment of the Administrator of the En-
vironmental Protection Agency when required under section 309 of the Clean
Air Act, as amended, and (5) meeting the requirements of section 2(b) of
Executive Order 11514 for providing timely public information on Federal
plans and programs with environmental impact. Each agency, including both /1
departmental and subdepartmental components having such procedures, shall
review its procedures and shall revise them, in consultation with the Council,'
as may be necessary in order to respond to requirements imposed by these re-
vised guidelines as well as by such previous directives. After such consultation,
proposed revisions of such agency procedures shall be published in the FM:i-
nn/a, REGISTER nc3 later than October 30, 1973. A minimum 45-day period
for public comment shall be provided, followed by publication of final proce-
dures no later than forty-five (45 days) after the conclusion of thC comment pe-
riod. Each agency shall submit seven (7) copies of all such procedures to the
Council. Any future revision of such agency procedures shall similarly be pro-
posed and adopted only after prior consultation with the Council and, in the
case of substantial revision, opportunity for public.comment. All revisions shall
be miblished in the FEDERAL REGISTER.

(h) Each Federal agency should consult, with the assistance of the Council
and the Office of Management ..r.d Budget if desired, with other appropriate
Federal agencies in the development and revision of the above procedures so as
to achieve consistency in dealing with similar activities and to assure effective
coordination among agencies in their review of proposed activities. Where
applicable State and local review of such agency procedures should. be con-
ducted pursuant to procedures established by Office of Management and
Budget Circular No. A-85.

(c) Misting mechanisms for obtaini e views of Federal, State, and local
agencies on proposed Federal actin should be utilized to the maximum ex-
tent practicable in dealing with envir nmental matters. The Office of Man-
agement and Budget will issue instruc iorts, as necessary, to take full advan-
tage of such existing mechanisms.

§ 1500.4 Federal agencies included; effect of the Act on exist-
ing agency mandates.

(a) Section 102(2) (C) of the Act applies to all agencies of the Federal
Government. Section 102 of the Art provides mat "to the fullest extent
possible: (1) The policies, regulations, and public laws of the United States
shall he interpreted and administered in accordance with the policies set
forth in this Act," and section 105 of the Act provides that "the policies. and
goals set forth in this Act are supplementary to those set forth in exising
authorizations of rederal agencies." This means that each agency shall inter-
pret the provisions of the Act as a supplement to its existing authority and
as a mandate to view traditional policies and missions in the light of the Act's
national enviro tal objectives. In accordance with this purpose, agenciesn
should continue i review their policies, procedures, and regulations and to
revise them as ecessary to ensure full compliance with the purposes and
provisions of the Act. The phrase "to the fullest extent possible" in section
102 is meant to make clear that each agency of the Federal Government shall
comply with that section unless existing law applicable to the agency's opera-
tions expressly prohibits or makes compliance impossible.
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§ 1500.5 Types of actions covered by the Act.

(a) "Actions" include but are not limited to:
(1) Recommendations or favorable reports relating to legislation including

requests for appropriations. The requirement for following the section 102
(2) (C) procedure as elaborated in these guidelines applies to both (i) agency
recommendations on their own proposals for legislation see § 1500.12) ; and
(ii) agency reports on legislation initiated elsewhere. In the latter case only
the agency which has primary responsibility forthe subject matter inv.olved
will prepare an environmental statement.
i (2) New and continuing projectsand program activities: directly under-

/taken by Federal agencies; or supported in whole or in part through Federal
contracts, grants, subsidies, loans, or other forms of funding assistance (except
where such assistance is solely- in the form of. general revenue sharing funds,
distributed under the State and Local .Fiscal Assistance Act of 1972, 31 U.S.C.
1221 et seq. with no Federal agency control over the subsequent use of such
funds) ; or involving a 'Federal lease, permit,' license certificate or other
entitlement for use. -

(3) The making, modification, or establishment of regulations, rules, pro-
cedures, d policy. .0"

§ 1500.6 Identifying major actions significantly affecting the
environment.

(a) The statutory clause "major Federal actions significantly affecting the
quality of the human environment" is to be construed by agencies with a view
to the overall, cumulative impact of the action proposed, related Federal
actions and p&ijtcts in the area, and further actions contemplated. Stich
actions may be lycalized in their impact, but if there is potential that the envi-
ronment may be significantly affected, the statement is to be prepared.
Proposed major actions, the environmental 'impact of which is likely to be
highly controversial, should be covered in all cases. In considering what
constituteS major action significantly affecting the environment, agencies should
bear in .mind that the effect of many Federal decisions about a project or
complex of projects can be individually limited but cumulatively considerable.
This can occur when one or more agencies over a period of years puts into a
project individually minor but collectively major resources, when one decision
involving a limited amount of money is a precedent for action in much larger
cases or represents a decision in principle about a future major course of

or when several Government agencies individually make decisions
about partial aspects of a major action. In all such cases, an environmental
statement should be preparect-if it is reasonable to anticipate a- emulatively
significant impact on the environment from Federal action.: The Council, on
the basis of a written assessment of the impacts involved, is available to-assist
agencies in determining whether specific actions require impact statements.

(b) Section 101 (b) of the Act indicates the broad range of aspects of the
environment to be surveyed in any assessment of significant effect. The Act
also indicates that adverse sighificant effects include those that degrade the
quality of the environment, curtail the range of beneficial uses of the environ-
ment, and kerve short-term, to the disadvantage of long-term, environmental
goals. Significant effects can also include actions which may have both bene-
ficial and detrimental effects, even if 'on balance the agency believes that the
effect will be beneficial. Significant effects also include secondary effects, as
descKibed more fully, for example, in § 1500.8(a) (iii) (B). The significance
of a proposed action may also vary with the setting, with the result that an
action that would have little impact in an urban area may be significant in a
rural setting or vice versa. While a precise definition of environmental "signif-
icance," valid in all contexts, is not possible, effects to be considered in assess-
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ing significance include, but are not limited to, those outlined ip Appendix II
of these guidelines.

(c) Each of the provisions of the Act, except section 102(2) (C), applies
to all Federal agency actions. Section 102(2) (C) requires the preparation
of a detailed environmental impact statement in the case of "majo.ir Federal
actions significantly affecting the quality of the human environment." The
identification of major actions significantly affecting the environment is the
responsibility of each Federal agency, to be carried out against the background
of its own particular operations. The action must be a (1) "major" action,
(2) which is a "Federal action," (3) which has a "significant" effect, and
(4) which involves the "quality of the human environment." The words
"major" and "significantly" are intended to imply thresholds of importance
and impact that must be met before a statement is required. The action.
causing the impact must also he one where there is sufficient Federal control
and responsibility to constitute "Federal action" in contrast to cases where
such Federal control and responsibility are not pr sent as, for example, when
Federal funds are distributed in the form of ge eral revenue sharing to be
used by State and local governments (see § 15 .5a(ii) ). Finally, the action
must be one that significantly affectshe qua); y of the human environment
either by directly affecting human beings or by indirectly affecting human
beings through adverse effects on the environment. Each agency should review
the typical classes of actions that it undertakes and, in consultation with
the Council, should develop specific criteria and methods for identifying
those actions likely to require environmental statements and those actions
likely not to require environmental statements. Normally this will involve:

(i) Making an initial assessmentof the environmental impacts typically
associated with principal types of agency action.

(ii) Identifying on the basis of this assessment, types of actions which
normally do, and types of actions which normally do not, require statements.

(iii) With respect to remaining actions that may require statements
depending on the circumstances, and those actions determined under the
preceding paragraph (ii) of this section as likely to require statements,
identifying: (a) what basic information needs to be gathered; (b) how and
when such information is to be assembled and analyzed; and (c) on what bases
environmental assessments and decisions to prepare impact statements will
be macje. Agencies max either include this substantive guidance in the pro-
cedures issued pursuan'rio § 1500.3(a) of these guidelines, or issue such
guidance as supplemental instructions to aid relevant agency personnel in
implementing the impact statement process. Pursuant -to g 1-5171.-14 cirffiese
guidelines, agencies shall report to the Council by Stine 30, 1974, on the
progress made in developing such substantive guidance.

(d) (1) Agencies should give careful attention to identifying and defining
the purpose and scope of the action which would most appropriately serve
as the subject of the statement. In many cases, broad program statements
will be required in order to assess the environmental effects of a number of

`individual actions on a given' geographical area (e.g., coal leases), or
environmental impacts that are generic or common to a series of agency
actions (e.g., maintenance or waste handling practices), or the overall
impact of a large-scale program or chain of contemplated projects (e.g.,
major 14gths of highway as opposed to small segments). Subsequent state-
ments on major individual actions will be necessary where such actions have
significant environmental impacts not adequately evaluated in the program
statement.

(2) Agencies engaging in major technology research a d development
programs .should develop procedures for periodic evaluat on to determine
when a program statement is required for such programs Factors to be con-
sidered in making this determination include the mag nude of Federal invest-
ment in the program, the likelihood of widespread application of the tech-
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nology, the degree of environmental impact which would occur if the tech-
nology were widely applied, and the extent to which continued investment
in the new technology is likely to restrict future alternatives. Statements
must be written late enough in the development process to contain meaningful
information, but early enough so that this information can practically serve
as an input in the decision-making process. Where t is anticipated that a
statement may ultimately be required but that its preparation is still pie-
mature, the agency should prepare an evaluation briefly setting forth the
reasons for its determination that a statement is not yet necessary. This eval-
uation should be periodically updated, particularly when significant new
information becomes available concerning the potential environmental impact
of the progrsarn. In any case, a statement must be prepared before research
activities have reached a stage of investment or commitment to implementa-
tion likely to determine subsequent development or restrict later alternatives.
Statements on technology research and development programs should include
an analysis not only of alternative forms of the same technology that might
reduce any adverse environmental impacts but also of alternative technologies
that would serve the same function as the technology under consideration.
Efforts should be made to involve other Federal agencies and interested
groups with relevant expertise in the preparation of such statements- because
the impacts and alternatives to be considered are likely to be less well defined
than in other types of statements.

(e) In accordance with the policy of/the Act and Executive Order 11514
agencies have a responsibility to develop procedures to insure the fullest
practicable provision of timely public information and understanding of
Federal plans arid programs with environmental impact in ordei to obtain the
views of interested parties. In furtherance.of this policy, agency procedures
should, include an appropriate early notice system for informing the public
of the decision to prepare a draft environmental statement on proposed
administrative actions (and for soliciting comments that may be helpful in
preparing the statement) as soon as is practicable after the decision to pre-
pare the statement is made. In this connection, agencies should: ( 1 ) maintain
a list of administrative actions, for which environmental statements are being
prepared; (2) revise the it at regular intervals specified in the agency's
procedures developed pursuant to § 1500.3(a) of these guidelines (but not
less than quarterly) and transmit each such revision to the Council; and
(3) make the list available for public inspection on request. The Council
will periodically publish such licts in. the FE-Dri-am, REcrsTra. If an agency
decides that an environmental statement is not necessary for a proposed action
(i) which the agency has identified pursuant to § 1500 6(c ) (ii) as normally
requiring preparation of a statement, (ii) which is similar to actions for
which the agency has prepared a significant number of statements, (iii) which
the agency has previously announced would be the subject of a statement, or
(iv) for which the agency has made a negative determination in response to a
request from the Council pursuant to § 1500.1T (f ). the agency shall prepare
a publicly available ,record briefly setting forth the agency's decision and the
reasons for that determination. Lists of such negative determinations, and
any evaluations made pursuant to § 1500.6.which conclude that preparation
of a statement is not yet timely, shall he prepared and made available in
the same manner as provided in this subsection for lists of statements under
preparation.

§ 1500.7 Preparing Draft Environmental Statements; Public
Hearings;

(a) Each environmental impact statement shall be prepared and circu-
lated in draft form for comment in accordance with the provisions of these

uidclines. The draft statement must fulfill and satisfy to the fullest extent
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possible at the time the draft is prepared the requirements established for final
statements by section 10242) (Cl. (Where an agency has an established
practice'of declining to favor an alternative until public comments on a pro-
posed action have beers received, the draft environmental statement may
indicate that two or more alternatives are under consideration.) Comments
received shall be carefully evaluated and considered in the decision process.
A final statement with substantive comments attached shill then be issued
and circulated in accordance with applicable provisions of §§ 1500.10, 1500.11,
or 1500.12. It is important that draft environmental statements be prepared
and circulated for *comment and furnished to the Council as early as possible
in the agencyreview process in order to permit agency decisionmakers and
outside reviewers to give meaningful consideration to the environmental issues
involved. In particular, agencies should keep in mind that such statements
are to serve as the means of assessing the environmental impact of proposed
agency actions, rather than as a justification for decisions already made. This
means that draft statements on administrative actions should be prepred
and circulated fo"r c t prior to the first significant point of decision
in the agency review process. For major categories of agency action, this
point should he identified in the procedures issued pursuant to '§ 1500.30).
For major categories of projects involving an applicant and identified pur-
suant toe 1500.6(c) (ii) as normally requiring the preparation of a statement,
agencies should include in their procedures provisions limiting actions which
an applicant is permitted to take prior to completion and review of the final
statement with respect to his'application.

(b) Where more than one agency ( I ) directly sponsors an action, or is
directly involved in an action through funding, licenses, or permits, or (2) is
involved in a group of actions 6ectly related to each other because of their
functional interdependence and geographical proximity, consideration should
be given to preparing one statement for all the Federal actions involved (see

1500.6(d) (1)). Agencies in such cases should consider the possibility of
joint preparation of a statement by all agencies concerned, or deOgnation of
a single "lead agency" to assume supervisory responsibility for preparation
of the statement. Where a lead agency prepares the statement, the other
agencies involved should provide assistance with respect to their areas of
jurisdiction and expertise. In either case, the statement should contain an
environmental asessment of the full range of Federal actions involved,
should reflect the views of all participating agenCies, and should be prepared

ajoror-irrevers* lane 0 1 -partici
pating agencies. Factors relevant in determining an appropriate lead agency
include the time sequence in which the agencies become involved, the
magnitUde of their respective involvement, and !heir relative expertise with
respect to the project's environmental effects. As necessary, the Council will
assist in resolving questions of responsibility for statement preparation in the
case of multi-agency actions. Federal Regional Councils, agencies and the
public are encouraged to bring to the attention of the Council and other
relevant agencies appropriate situations where a geographic or regionally
focused statement would be desirable because of the cumulative environ-
mental effects likely to result from multi-agency actions in the area.

(c) Where an agency relies on an applicant to submit initial environ-
mental information, the agency should assist the applicant by outlining the
types of information required. In all cases, the agency should make its own
evaluation of the environmentai.issues and take responsibility for the scope
and content of draft and final environmental statements.

(d) Agency procedures developed pursuant to § 1500.3(a) of these guide-
lines should indicate as explicitly as possible those types of agency decisions
or actions which utilize hearings as part of the normal agency review process,
either as a result of statutory requirement or agency practice. To the fullest
extent possible, all such hearings shall include consideration of the environ-
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mental aspects.of the proposed action. Agency procedures shall also specifically
include provision for public hearings on major actions with environmental
impact, whenever appropriate, and for providing the public with relevant
information, including information on alternative courses of action. In
deciding whether a public hearing is appropriate, an agency should consider:
(1) The magnitude of the proposal in terms of economic costs, the geographic
area involved, and the uniqueness or size of commitment of the resources
involved; (2) the degree of interest in the proposal, as evidenced by requests
from the public and from Federal, State and local authorities that a hearing be
held; (3) the complexity of the issue and the likelihood that information
will be presented at the hearing which will be of assistance to the agency.
in fulfilling its responsibilities under the Act ; and (4) the extent to which
public involvement already has been achieved through other meanssuch as
earlier public hearings, meetings with citizen representatives, and/or written
comments on the proposed action. Agencies should make any draft environ-
mental statements to be issued available to the public at least fifteen (15)
days prior to the time of such hearings.

§ 1500.8 Content of environmental statements.

(a) The following points are to be covered :
(1) A description of the proposed action, a statement of its purposes, and

a description of the environment affected, including information, summary .

technical data, and maps and diagrams where relevant, adequate to permit an
assessment of potential environmental impact by commenting agencies and
the public. Highly technical and specialized analyses and data should be
avoided in the body of the draft impact statement. Such materials should
be ,attached as appendices or footnoted with adequate bibliographic references.
The statement should also succinctly describe the environment of the area
afftscted as it exists prior to a proposed action, including other Federal ac-
tivities in the area affected by the proposed action which are related to the
proposed action. The interrelationships and cumulative environmental im-
pacts of the proposed action and other related Federal projects shall be pre-
sented in the statement. The amount of detail provided in such descriptions
should be commensurate with the extent and expected impact of the action,
and with the amount of information required at the particular level of de-
cLioninXng design" order to ensure accurate .
descriptions and environmental assessments, site visits should be made where
feasible. Agencies should also take care to identify, as appropriate, population
and growth characteristics of the affected area and any population and growth
assumptions used to justify the project or program or to determine secondary
population and growth impacts resulting from the proposed action and its
alternatives (see paragraph (3) (ii), of this section). In discussing these pop-
ulation aspects, agencies should give consideration to using the rates of
growth in the region of the project contained in projection compiled for
the Water Resources Council by the Bureau of Economic Analysis of the De-
partment of Commerce and the Economic Research Service of the Department
of Agriculture ( the "OBERS" projection). In any event it is essential that,
the sources of data used to identify, quantify or evaluate any and all environ-
mental consequences be expressly noted.

(2) The relatipnship of the proposed action to land use plans, policies, and
controls for the affected area. This requires a discussion of how the proposed
action may conform or conflict with the objectives and specific terms of ap-
proved or proposed Federal, State, and local land use plans, policies and con-
trols, if any, for the area affected including those developed in response to the
Clean Air Act or the Federal Water Pollution Control Act Amendments of
1972. Where a conflict or inconsistency exists, the statement should describe
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the extent to which the agency has reconciled its proposed action with the plan,
policy or control, and the re.r.ons why the agency has decided to proceed not-
withstanding the absence of full reconciliation.

< (3) The probable impact of the proposed action on the environment.
(i) This, requires agencies to assess the positive and negative effects of the

propmed action as it affects both the national and international environment.
The attention given to different environmental factors will vary according' to
the nature, scale, and location of proposed actions. Among factors to con-
sider should be the poteiitial effect of the action on such aspects of the environ-
ment as those listed- in Appendix II of these guidelines. Primary attention
should be given in the statement to discussing those factors most evidently
impacted by the proposed action.

(ii) Secondarpor indirect, as well as primary or direct, consequences for
the environment should he included in the analysis. Many major Federal ac-
tions, in particular the that involve the construction or licensing, of infra-
structure investments (e.g., highways, airports, sewer systems, water resource
projects, etc.), stimulate or induce secondary effects in the form of associated
investments and changed patterns of social and economic activities. Such
secondary effects, through their impacts on existing community facilities and
activities, through inducing new facilities and activities, or through changes
in natural condition g, may often be even more substantial than the primary
effects of the original action itself. For example, the effects of the proposed

tF action on population and growth may be among the more significant second-
ary effects. Such population and growth impacts should- be ,estimated if
expected to be significant (using data identified a, indicated in § 1500.8(a)
(1)) and an assessment made of the effect of any possible change in popula-
tion patterns or growth upon the resource base, i ieluding land use, water, and
public services, of the area ,n question.

7 (4) Alternatives to .11e proposed action, including, where relevant, those
not within the existing authority of'-the responsible agency. (Section 102(2)
(D) of the Act requires the responsible agency to "study, develop, and
describe appropriate alternatives to recommended courses of action in any pro-
posal which involves unresolved conflicts concerning alternative uses of avail-
able resources" ). A rigorous exploration and-objective evaluation of the en-

. viromnental impacts of all reasonable alternative actions, particularly those
that might enhance environmental quality or avoid some or all of the adverse
environmental effects, is essential. Sufficient analysis of such alternatives and
their environmental benefits, costs and iislts should accompany the proposed
action through the agency review process in order not to foreclose prema-
turely options which might enhance environmental quality or have less detri-
mental effects. Examples of such alternatives include: the alternative of taking
no action or of postponing action pending further study; alternatives requiring
actions of a significantly different nature which would provide similar benefits
with different environmental impacts (e.g., nonstructural alternatives to flood
control programs, or mass transit alternatives to highway construction) ; alter-
natives related to different designs or details of the proposed action which
would present different environmental impacts (e.g., cooling ponds vs. cool-
ing towers for a power plant or alternatives that will significAtly conserve
energy) ; alternative measure:. to provide for compensation of fish and wild-
life losses, including the acquisition of land, waters, and intersts therein.
In each case, the analysis should be sufficiently detailed to reveal the agency's
comparative evaluation of the environmental benefits, costs and risks of the
proposed action and each reasonable alternative. Where an existing impact
statement already contains such an analysis, its treatment of alternatives may
he incorporated provided that such treatment is current and relevant to the
precise purpose of the proposed action.

(5) Any probable adverse environmental effects which cannot be avoided
(such as water or air pollution, undesirable land use patterns, damage to life
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systems, urban congestion, threats to health or other consequences adverse
to the environmental goals Bet out in section 101(h) of the Act). This should
be a brief section summarizing in one place those effects discussed in para-
graph (a) (3) of this section that are adverse and unavoidable under the
proposed action. Included for purposes of contrast should be a clear statement
of how other avoidable adVerse effects discitsed in paragraph (a) (2) of
this section will be mitigated. ,

(6) The relationship hetween local short-term uses of man's environment
and the maintenance and enhancement of long-term productivity. This sec-
tion should contain a brief discussion 1,4 the extent to which the proposed ac-
tion involves tradeoffs between short-term environmental gains at the expense

iof long-term losses, or vice versa, and a disc ssion of the extent ,to which the
proposed action forecloses future options. I this context short-term and long-
term do not refer to any fixed time periods, but should be viewed in terms of
the environmentally significant consequences of the proposed action.

(7) Any irreversible and irretrievable commitments of resources that would
he involved in the proposed action should It be implemented. This requires the
agency to identify from its survey unavoidable impacts in paragraph (a) (5)
of this section the extent to which the action irreversibly curtails the range of
potential uses of the environment. Agencies should avoid construing the
term "resources" to mean only the labor and materials devoted to an action.
"Resources" also means the natural and cultural resourcek committed to loss
or destruction by the action.

(8) An indication of what other interests and considerations of Federal
policy are thought to offset the adverse environmental effects of the proposed
action identified pursuant to paragraphs (a) (3) and (5) of this section. The
statement should also indicate the extent to which these stated countervailing,
benefits could be realized by following reasonable alternatives to the proposed
action (as identified in paragraph (a) (4) of this section) that would avoid
some or all of the adverse environmental effects. In this connection, agencies
that prepare cost-benefit analyses of proposed actions should attach such
analyses, or summaries thereof, to the environmental irapa,.t statement, and
should clearly indicate the extent to which environmental costs have not been
reflected in such analyses.

(h) In de' eloping the above points agencies should make every effort to
convey the required information succinctly in a form easily understood, both
by members of the public and by public desiaionmakers, giving n t Vq1.4141 to
the substance of the information conveyed rather than to the particular form,
or length, or detail of the statement. Each of the above points, for example,
need not always occupy a distinct section of the statement if it is otherwise
adequately covered in discussing the impact of the proposed action and its
alternatives which items should normaThl be the focus of the statement.
Draft statements should indicate at appropriate points in the text any under-
lying studies, crports,and other information obtained and considered by the
agency in prep rang the statement including any cost-benefit analyses pre-
pared by the agency, and reports of consulting agencies under the Fish and
Wildlife Coordination Act, 16 U.S.C. 661 et seq., and the National Historic
Preservation Art of 1966, 16 U.S.C. 470 et seq., where such consultation
has taken place. In the case of documents not likely to be easily accessible
(such as internal studies or reports), the agency should indicate how such

information may he obtained, If such information is attached to the statement,
care should he taken to ensure that the statement remains an essentially self-
contained instrument, capable of being understood by the reader without the
need for undue cross reference.

(c) Each environmental statement should he prepared in accordance
with /the precept in section 102(2) (A) of the Act that all agencies of the
Federal Government "utilize a systematic, interdisciplinary approach which
will insure the integrated use of the natural and social sciences and the
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environmental design arts in planning and decision king which may have a
impact on man's environment." Agencies should Attempt to have relevant
disciplines represented on their own mffs; where this is not feasible they
should make appropriate use of relevant Federal, State, and local agencies
or the professional services of universities and outside consultants. The inter-
disciplinary approach should not be limited to the preparation of the environ-
mental impact statment, but should also be used in the early planning
stages of the proposed itetion. Early application of such an approach should
help. assure a systematic evaluation of reasonable alternative courses of action
and their potential social, economic, and environmental consequencies.

(51) Appendix I prescribes 'tbr' form of the summary sheet which should
accompany each draft and final environmental statement.

§ 1500.9 Review of draft' environmental statements by Fed,
eral, Federal-State, State, and local agencies and by the
public.

(a) Federal agency review: In general. A Federal agency considering an
action requiring an environmental statement should consult with, and (on
the basin of a draft environmental statement for which the agency takes
responsibility) obtain the comment on the environmental impact of the action
of Tede,ral and Federal-State agencies with jurisdiction by law or special
expertise with respect to any environmental impact inyolved. These Federal
and Federal-State agencies.,and their relevant areas of 'expertise include those
identified in Appendices II and III t i these guidelines. It is recommended that
the listed departments and 'agencies establish contact points, which may be
regional offices, for providing comments on the environmental statements.
The requirement in section 102(2) (C) to obtain comment from Federal
agencies having jurisdiction nor special expertise is in addition to any specific
statutory ..obligation of any Fed !rat agency to coordinate or consult with any
other Federal or Stte agency, Agencies should, for example, be alert to
consultation requirements of the Fish and Wildlife Coordination Act, 16
U.S.C. 661 et seq., and the Natural Historic Preservation Act of 1966, 16
U.S C. 420 et seq. To the catent possible, statements or findings concerning
environmental impact required by other statutes, such as section 4(f) of the

--Department Of Transporta-tionA.cci-4-1-9
106 of the National Historic Preservation Act of 1966, should be combined
with compliance with the environmental impact statement requirements of
section 102(2) (C) of the Act to yield a single document which meets all
applicable requirements. The Advisory Council on Historic Preservation, the
Department of Transportation,and the Department of Interior, in consultation
with the Cooc,0 will issue any necessary supplementing instructions for
furnishing information or findings not forthcoming under4he environmental
impact statement process.

(b) EPA review: Section 309 of the Clean Air Act, as amended (42 U.S.C.
§ 1857h-7), provides that the Administrator of the Environmental Protec-
tion Agency shall comment in writing on the environmental impact of any
matter relating to his duties and responsibilities, and sha I refer to the Council
any matter' that the Administrator determines is u satisfactory from the
standpoint of public health or welfare or environment 1 quality. Accordingly,
wherever an agency action related to air or water quality, noise abatement
and control, pesticide regulation, solid waste disposal, 'generally" applicable
environmental radiation criteria and standards, or other provision of the
authority of the Administrator involved, Federal agencies are required
to submit such proposed actions and their environmental impact .stStements,
if such have been prepared, to the Administrator for review and comment
in writing. In all cases where EPA determines that proposed agency action
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is environmentally unsatisfactory, or where EPA determines that an environ-
mental statement is so inadequate that such a determination cannot be made,
EPA shall publish its determination and notify the Council as soon as practi-
cable. The,, Administrator's comments shall constitute his comments 'for the
purposes of both section 309 of the Clgan Air Act and section 102(2)(C) of
the National Environmental Policy Act.

(C) State and total review: Office of Management and Budget CircIr
NY, A--95 (Revised) through its system of State and areawide clearinghou s

provides a means for securing the views of State and local environmental
agencies, which can assist in the preparation and review of environmental
impact statements. Current instructions' fore obtaining the views of such
agencies are contained in the joint OMB-CEQ memorandum attached to
these guidelines as Append& IV. A current listing of clearinghouses is issued
periodically by the Office of Management and Budget.

(d) Public review: The procedures established by these guidelines are
&Signed to encourage public participation in the impact statement process
at tho earliest possible time. Agency procedures should make provision for
facilitating the comment of public and private organizations and individuals
by announcing the availability of draft' environmental statements and by
making copies available to organizations and indiViduals that request an
opportunity to comment. Agencies should devise methods for publicizing
the existence of draft statements, for example, by publication of notices in
local newspapers or by maintaining a list of groups, including relevant
conservation commissions, known to he interested in the agency's activities
and directly notifying such groups of the existence of a draft statement, or
sending them a copy, as soon as it has been prepared. A copy of the draft
statement should in all cases he sent to any applicant whose project is the
subject of the statement. Materials to he made available to the public shall
be provided without charge to the extenepracticable, or at a fee which is not
more than the actual cost of reproducing copies required to be sent to other
Federal agencies, including the Council.

(e) Responsibilities of commenting entities: (1) Agencies and members of
the public submitting comments on proposed actions on the basis of draft
environmental statements should end&avor to make their comments as spe-
cific, substantive, and factual as possible without undue attention to matters
of form in the impact statement. Although the comments neecl not conform
o any particuTaf fiTrmat, it would assist agencies reviewing comments if the
comments were organized in a manner consistent with the structure of the
draft statement. Emphasis Should he placed on the assessment of the environ-
mental impacts of of the proposed action, and the acceptability of those
impacts on the quality of the environment, particularly as contrasted with the
impacts of reasonable alternatives to the action. Commenting entities may
recommend modifications to the proposed action and/or new alternatives that
will enhance environmental quality and avoid or minimize adverse environ-
mental impacts.

(2) Commenting agencies should indicate whether any of their projects
not identified in the draft statement are sufficiently advanced in planning
and related environmetally to the proposed action so that a discussion of the
environmental interrelationships should he included in the final statement
(see § 1500.8(a) (1) ). The Council is available to assist agencies in snaking
such determinations.

(3) Agencies and members of the public should indicate in their com-
ments the nature of any monitoring of the environmental effects of the pro-
posed project that appears particularly appropriate. Such monitoring may be
necessary during the construction, startup, or operation phases of the project.
Agencies with secial expertise with respect to the environmental impacts in-
volved are encouraged to assist the sponsoring ageny in the establishment and
operation of appropriate environmental monitoring.
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(f) Agenciesseeking comment shall establish time limits of less than
forty-five (45) days for rely, after which it may be presunft, unless the
agency or party consulted requests a specified extension of time, that %he
agency or party consulted has no comment to make. Agencies seeking com-
ment should endeavor to comply with requests for extensions of time of up
'to fifteen (15) days. In determining an appropriate period for comment,
agencies should consider the magnitude and complexity of the statement and
the extent of citizen interest in the proposed action.

§ 1500.10 Preparation and circulation of final environmental
statements.

(a) Agencies should make every effort to discover and discuss all major
points of ,view on the environmental effects of the proposed action and its
alternatives in the draft statement itself. However, where opposing professional
views. and responsible opinion have been overlooked in the draft statement
and are brotight to -the agency's attention through the commenting process,
the agency should review the e vironmental effects of the action in light of
those views and should make a m ningful reference in the final statement
to the existence of any responsible op osing view not adequately discussed
in the draft statement, indicating, the agency's response to the issues raised.
All ,substantive comments received on the draft (or summaries therpof where
'response has been exceptionally voluminous) should be attached to the
statement! whether or not each such comment is thought to merit indWidual
discussion by the agency in the text of the statement.

(b) Copies of fi4a1 statements, with comments attached, shall be sent'
to all Federal, State, and local agencies and private organizatiqns that made
substantive cornrows on the draft statement and to individuals who requested
a copy of the finartstaterrient, as well as any applicant 'Whose project is the
subject of the statement. Copies of final statdments shall in all cases be
sent to the Environmental' Protection Agency to assist it in carrying out its
responsibilitiei under section 309 of the Clean Air Act. Where the number
of cornmentsNon a draft statement is such that distribution of the'final state-
ment to all commenting entities appears impracticable, the agency s
consult with the Council concerning alternative arrangements for distribution
of the statement.

O

,§ 1500.11 Transmittal of statements to the Council; min
mum periods for review; requests by the Council.

(a) Ai soon as They have been prepared, ten (10) copies of dr4ft enviro
mental statements, five (5) copies of all comments made thereon (to
forwarded'to the Council by the entity making comment at the time comment
is forwarded to the responsible agency), and ten (10) copies of the final text
of environmental statements (together with the substance of all comments
received by The responsible agency from Federal, State, and local agencies
and from private organizations and individuals) shall be supplied to the
Council. This will serve to meet the statutory requirement to make environ-
mental statements available to the President. At the same time that copies
of draft and final statements are sent to the Council, copies should also be
sent to relevant commenting entities as set forth in §§ 1506.9 and 1500.10(b)
of ',these guidelines.

(b) To the maximum extent practicable no administrative action subject
to section 102(2) (C) is to, be taketi sooner than ninety (90) days after a
draft environmental statement has been circulated for comment, furnished
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to the Council and, except where, advance public disclosure will result in sig-
. nificantly increased costs of procurement to the Government, made available

to the public pursuant to these guidelines; neither should such administrative
action be taken sooner than thirty (30) days after the final text of an en-
vironmental statement (together with comments) has Been made available to
the Council, commenting agencies, and the public. In all cases, agencies
should allot a. sufficient review period for the final statement so as to comply
with the statutory requirement that the "statement and the comments and
views of appropriate Federal, State, and local agencies * * * accompany the
proposal through the existing agency review procesies." If the final text of an
environmental statement is filed within ninety (90) days after adrait state-,
ment has been circulated for comment, furnished to the Council and made
public pursuan,to this section of these guidelines, the minimum thirty (30)
day period and the ninety (90) day period may run concurrently to the ex-
tent that they overlap. An agency may at any time supplement or amend
a draft or final environmental statement, particularly when substantial
changes are made in the proposed action, tr significant new information j
becomes available concerning its environmental aspects. In such cases the
agency should consult with the Council 'with respect to the possible need or
desirability of recirculation of the statement for the appropriate period.

(c) The Council will publish weekly in the..FEDERAL Raolsrin lists of en-
vironmental statements received during the preceding week that are avail-
able for public comment. The date of publication of such lists shall be the
date from Which the minimum pe'riods for review and advance availability
of statements shall be calculated.

(c1,1The Council's publication of notice of the availability of statements is
in addition to the agency's responsibility, as described in § 1500.9(d) of these
guidelines, to insure the fullest practicable provision of timely public informa-
tion concerning the existence and availability of environmental statements.
The agency responsible for the environmental statement is also respOnsible for
making the statement, the comments received, and any underlying documents'
-available to the public pursuant.to the provisions of the Freedom of Infor-
mation Act (5 UsS.C. 552), without regard to the exclusion of intra- or inter-
agency memoranda when such memoranda transmit comments bf Federal
agencies on the environmental impact of the proposed action pursuant to
§ 1500.9 of these guidelines. Agency procedures prepared pursuant to § 1500.3
(a) of these guidelines shall implement these public information require-
ments and shall include arrangements for availability of environmental 'state-
ments and comments at the head and appropriate regional offices of 'the re-
sponsible agency and at appropriate State and areawide clearinghocuses unless
the Governor of the State involved designates to the Council some other point
for receipt of this information. Notice of such designation of an alternate point
for receipt of this information will be included in the Office of Management
and Budget listing of clearinghouses referred to in § 1500.9(c).

(e) Where evergency circumstances make it necessary to take an action
with significant environmental impact without observing the provisions Of
these guidelines concerning minimum periods for agency review and advance
availability of environmental statements, the Federal agency proposing to take
the action should consult with the Council about alternative arrangements.
Similarly where there arc overriding considerations of expense to the Gov-
ernment or impaired program effrctiveness, the responsibleki:tgency should con-
sult with the Council concerning appropriate modifications of the minimum
periods.

(f) In order to assist the Council in fulfilling its responsibilities under the
Act and under Executive Order 11514, all agencies shall (as required by sec-
tion 102(2) (H) of the Act,and section 3(i) of Executive Order 11514) be
responsive to requests by the Couqcil for reports and other information deal-
ing with-issues arising in connection with the implementation of the Act. In
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particular, agencies shall be respo sive to a request by the Council for the
preparation and circulation of an environmental statement, unless the agency
determines that such a statement is not required, in which case the agency
shall prepare an environmental assessment and a publicly available record
briefly 'setting forth the reasons for its determination. In no case, however,
shall the Council's silence or failure to comment or request preparation, modi-
fication, or recirculation of an environmental statement or to take other action
with respect to an environmental statement be construed as bearing in any
way on the quyestion of the legal requikment for or the adequacy of such
statement under the Act.

§.1500.12 Legislative actions.

(a) The Council and .the Office of Management and Budget will cooperate
in giving guidance as needed to assist agencies in identifyinglegislative items
believed to have environmental significance. Agencies should prepare impact
statements prior to submission of their legislative prdposals to the Office of
Management and Budget. In this regard, agencies should identify types of
repetitive legislation requiring environmental impact statements (such as cer-
tain type; of bills affecting transportation policy or annual construction
authorizations).'

(b) Withjespect to recommendations or reports on proposals for legisla-
tion to which section 102(2) (C) applies, the final text of the environmental
statement and comments thereon should be available to the Congress and
to the public for consideration in connection with the proposed legislation
or report. In cases where the scheduling of congressional hearings on recom-
mendations or reports on proposals for legislation which the Federal agency has
forwarded to thetongress does not allow adequate time for the completion of
a final text of an environmental statement (together with comments), a draft
environmental statement may be furnished to the Congress and made available
to the public pending transmittal of the comments as received and the final
text.

§ 1500.13 Application of section 102(2)(C) procedure to
existing projects and programs.

Agencies have an obligatioR to reassess ongoing projects and programs in
order to avoid or minimize adverse environmental effects. The section 102(2)
(C) procedure shall be applied to further major Federal actions having a sig-
nificant effect on t e environment even though they arise from projects or
programs initiated for to enactment of the Act on January 1, 1970. While
the status of the wo and degree of completion may be considered in deter-
mining whether to proceed with the project, it is essential that the environ-
mental impacts of proceeding are reassessed pursuant to the Act's policies
and procedures mid, if the project or program is continued, that further in-
cremental major actions be shaped so as to enhance and restore environmental
quality as well as, to avoid or minimize adverse environmental consequences.
It is also important in further action that account be taken of environmental
consequences not fully evaluated at the outset of the project or program.

§ 1500.14, Supplementary guidelines; evaluation of proce-
dures.

(a) The Council after examining environmental statements and agency
procedures with respect to such statements will issue such supplements to these
guidelines as are necessary.
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(b)Agencies will continue to assess their experience in the implementation
of the section 102(2) (C) provisions r' thr Act and in conforming with these
guidelines and report thereon to the t ,unril by June 30, 1974. Such reports
should include an identification of the problerri areas and suggestions for
revision or clarification of these guidelines to achieve effective coordination of
views on environmental aspects (and alternatives, where appropriate) of pro-
posed actions without imposing unproductive administrative procedures.
Such reports shall also indicate what progress the agency has made in develop-
ing "suhstantial criteria and guidance for 'making environmental assessments
as required by fj 1500.6(c) of this directive and by section 102(2) (B) of the
Act.

Effective date. The revisions of these guidelines shall apply to all draft and
final impact statements filed with the Council after January 28, 1974.

RUSSELL E. TRAIN,
Chairman.

Appendix ISummary To Accompany Draft and Final-
Statements

(Check one) ( ) Draft. ( ) Final Environmental Statement.
Name of responsible Federal agency (with name of operating division

where appropriate). Name, addresUnd telephone number of individual at
the agency who can be contacted for additional information about the pro-
posed action or the statement.

1.'Name of action (Check one) ( ) Administrative Action. ( ) Legis-
lative Action.

2. Brief description of action and its purpose. Indicate what States (and
counties) particularly affected, and what other proposed Federal actions in
the area; if any, are discuSsedin the statement.

3. Summary of envirenruen taf impacts and adverse environmental effects.
4. Summary .PritlajoiAllefrartiYei considered.
5:' -'/For &Aft *1-1:04,-XIS:( all Federal, State, and local agencies and

other parties, .fiii*tit*,cpixiinerits have been requested. (For final state
ments} I.ist altgeeihra:1;ItAte, and local agencies and other parties from which

"'Written commentslialkelie**eceived.
6. Date draft state"telitOrid final environmental statement, if one has been

issued) made available'th the Council and the public.

Appendix IIAreas of Environmental Impact and Federal
Agencies and Federal State Agencies I With Jurisdiction by
Law or Special Expertise to Comment Thereon

Air
Air Quality

Department of Agriculture
Forest Service (effects on vegetation)

'River Basin Commissions (Delaware, Great Lakes, Missouri, New Eng-
land, Ohio, Pacific Northwest, Souris-Red-Rainy, Susquehanna, Upper Mis-
sissippi) and similar Federal-State agencies should be consulted on actions
affecting the environment of their specific geographic jurisdictions.

In all cases where a proposed action will have significant international
environmental effects, the Department of State should he consulted, and
should be sent a copy of any draft and final impact statement which covers
such action.
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Atomic Energy Commission (radioactive substances)
Department of Health, Education, and Welfare
Environmental Protection Agency
Department of the Interior

Bureau of Mines (fossil and gaseous fuel combustion)
Bureau of Sport Fisheries and Wildlife (effect on wildlife)
Bureau of Outdoor Recreation (effects on recreation)
Bureau of Land Management (public lands)
Bureau of Indian Affairs (Indian lands)

National Aeronautics and
(Indian

Administration ( remote sensing, aircraft
emissions)

Department of Transportation
Assistant Secretary for Systems Development and Technology (auto

emissions)
Coast Guard (vessel emissions)
Federal Aviation Administration (aircraft emissions)

Weather Modification

Department of Agriculture
Forest Service

Department of Commerce
NationdOceanic and Atmospheric Administration

Department of Defense
Department of the Air Force

Department of the Interior
Bureau of Reclamation

Water Resources Council

Water
Water Quality

Department of Agriculture
Soil Conservation Service
Forest Service

Atomic Energy Commission ( radioactive substances)
Department of the Interior

Bureau of Reclamation
Bureau of Lail* Management (public lands)
Bureau of Indian Affairs (Indian lands)
Bureau of Sport Fisheries and Wildlife
Bureat of Outdoor Recreation
Geological Survey
Office of Saline Water

Environmental Protection Agency
Department of Health, Education, and Welfare
Department of Defense

Army Corps of Engineers
Department of the Navy (ship pollution control)

National Aeronautics and Space Administration ( remote sensing)
Department of Transportation

Coast Guard (oil spills, ship sanitation)
Department of Commerce- -

National Oceanic and Atmospheric Administration '
Water Resources Council
River Basin Commissions (as geographically appropriate)

Marine Pollution, Commercial Fishery Conservation, and Shellfish
Sanitation

Department of Commerce-t
National Oceanic and Atmospheric Administration
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Department of Defense -
Army Corps of Engineers
Office of the Oceanographer of the Navy

Department of Health, Education, and Welfare
Department of the Interior-

Bureau of Sport Fisheries and Wildlife
Bureau of Outdoor Recreation
Bureau of Land Management (outer continental shelf )
GeologiGal Survey (outer continental shelf )

Department of Transportation
Coast Guard

Environmental Protection Agency
National Aeronautics and Space Administration (remote sensing)
Water Resources Council
River Basin Commissions (as geographically appropriate)

Waterway Regulation and Stream Modification

Department of Agriculture
Soil Conservation Service

Department of Defense
Army Corps of Engineers

Department of the Interior
Bureau of Reclamation
Bureau of Outdoor Recreation
Fish and Wildlife Service
Geological Survey

Department of Transportation-
.Coast Guard

Environmental Protection Agency
National Aeronautics and Space Adminisdation (remote sensing),
Water ReSoufGes Council
River Basin Commissions (as geographically appropriate)

Fish and Wildlife

Department of Agriculture-
Forest Service
Soil Conservation Service

Departtnent of Commerce
National Oceanic and Atmospheric ,ABUnistration ( marine species)

Department of the Interior
Bureau of Land Management
Bureau of Outdoor Recreation
Fish and Wildlife Service-

Environmental Protection Agency

Solid Waste

Atomic Energy Commission (radioactive waste )
Department of Defense

Army Corps of Engineers
Department of Health, Education,-and Welfare
Department of the Interior

Bureau of Mines (mineral waste, mine acid waste, municipal solid waste,
recycling)

Bureau of Land Management (public lands)
Bureau of Indian Affairs (Indian lands)
Geological Survey (geologic and hydrologic effects )
Office of Saline Water (demineralization)
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Department of Transportation
Coast Guard (ship sanitation)

Environmental Protection Agency
River Basin Commissions (as geographically appropriate)
Water Resources Council

Noise

Department of Commerce
National Bureau of Standards

Department of Health, Education, and Welfare
Department of Housing and Urban Development land use and building

materials aspects)
Department of Labor

Occupational Safety and Health Administration
Department of Transportation

Assistant Secretary for Systems Development and Technology
Federal Aviation Administration, Office of Noise Abatement

Environmental Protection Agency
National Aeronautics and Space Administration

Radiation

Ar^mic Energy Commission
7tment of Commerce

N'aional Bureau of Standards
Department of Health, Education, and Welfare
Department of the Interior

Bureau of Mines (uranium mines)
Mining Enforcement and Safety Administration ( uranium niines).

Environmental Protection Agency

Hazardous Substances

Toxic Materials

Atomic Energy Commission (radioactive substances)
Department of Agriculture

Agricultural Research Service
Consumer and Marketing Service A

Department of Commerce
National Oceanic and Atmospheric Administration

Department of Defense
Department of Health, Education, and Welfare
Environmental Protection Agency

Food Additives and Contamination of Foodstuffs

Department of Agriculture
Consumer and Marketing Service (meat and poultry products)

, Department of Health, Education, and Welfare
Environmental Protection Agency

Pesticides

Department of Agriculture .

Agricultural Research Service (biological controls, food and fiber pro-
duction)

Consumer and Marketing Service
Forest Service

Department of Commerce
National Oceanic and Atmospheric Administration
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Department of Health, Education, and Welfare
Department of the Interior -

Bureau of Sport Fisheries and Wildlife (fish and wildlife effects)
Bureau of Land Management (public lands)
Bureau of Indian Affairs (Indian lands)
Bureau of Reclamation (irrigated lands)
Fish and Wildlife Service (fish and wildlife effects)

Environmental Protection Agency

Transportation and Handling of Hazardous Materials

Atomic Energy Commission (radioactive substances)
Department of Commerce

Maritime Administratio
National Oceanic and Atmospheric Administration (effects on marine life

and the coastal zone)
Department of Defense

Armed Services Explosive Safety Board
Army Corps of Engineers (navigable waterways)

Department of Transportation
Federal Highway Administration> Bureau of Motor Carrier Safety
Coast Guard
Federal Railroad Administration
Federal Aviation Administration
Assistant Secretary for Systems Development and Technology
Office of Hazardous Materials
Office of Pipeline Safety

Environmental Protection Agency

Energy Supply and Natural Resources Development

Electric Energy Development, Generation, Transmission, and Use
Atomic Energy Commission (nuclear)
Department of Agriculture

Rural Electrification Administration (rural areas)
Department of Defense

Army Corps of Engineers (hydro)
Department of Health, Education, and Welfare (radiation effects)
Department of Housing and Urban Development (urban areas)
Department of the Interior

Bureau of Indian Affairs (Indian lands)
Bureau of Land Management ( public lands)
Bureau of Reclamation
Power Marketing Administration
Geological Survey
Bureau of Outdoor Recreation
Fish and Wildlife Service
National Park,Service

Environmental Protection Agency
Federal Power Commission (hydro, transmission, and supply)
River BasirrCommissions (as geographically appropriate)
Tennessee Valley Authority
Water Resources Council

Petroleum Development, Extraction, Refining, Transport, and Use

Department of the Interior
Office of Oil and Gas
Bureau orMines
Geological Survey
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Bureau of Land Management ( public lands and outer continental shelf
Bureau of Indian Affairs Indian lands)
Fish and Wildlife Service (effects on fish and wildlife)
Bureau of Outdoor Recreation
National Park Service

Department of Transportation ( 'Transport and Pipeline Safety)
Environmental Protection Agency
Interstate Commerce Commission

Natural Gas Development, Production, Transmission, and Use

Department of Housing and Urban Development (urban areas)
Department of the Interior=

Office of Oil and Gas
Geological survey
Bureau of Mines
Bureau of Land Management ( public lands)
Bureau of Indian Affairs I Indian lands)
Bureau of Qutdoor Recreation
Fish and Wildlife Service
National Park Service

Department of Transportation (tfansport and safety)
Environmental Protection Agency
Federal Power Commission (produNion, transmission, and supply)
Interstate Commerce Commission

Coal and Minerals Development, Mining, Conversion, Processing,
Transport, and Use

Appalachian Regional Commission
Department of Agriculture

Forest Service
Department of Commerce
Department of the Interior

Office of Coal Research
Mining Enforcement and Safety Administration
Bureau of Mines
Geological Survey
Bureau of Indian Affairs ( Indian land's)
Bureau of Land Management ( public lands)
Bureau of Outdoor Recreation
Fish and Wildlife Service.
National Park Service

Department of Labor
0( cupational Safety and Health Administration

Department Of Transportation
Environmental Protection Agency
Interstate Commerce Commission
Tennessee Valley Authority

Renewable Resource Development, Production, Management, Harvest,
Transport, and Use

Department of Agriculture-
Forest Service
Soil Conservation Service

Department of Commerce
Department of Housing and Urban Development ( building materials)
Department of the Interior

Geological Survey
Bureau of Land Managenient I public lands )

4
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-Bureau of Indian Affairs ( Indian lands)
Bureau of Outdoor Recreation
Fish and Wildlife Service
National Park Service

Department of Transportation
Environmental Protection Agency
Interstate Commerce Commission ( freight rates)

Energy and Natural Resources Conservation

Department of Agriculture-
Forest Service
Soil Conservation Service

Department of Commerce--
National Bureau. of Standards energy efficiency)

Department of Housing and Urban Development-
Federal Housing Administration (housing standards)

Department of the Interior--
_Pffice of Energy Conservation
Bureau of Mines

Bureau of Reclamation
Geological Survey
Power Marketing Administration

Department of Transportation
Environmental Protection Agency
Federal Power Commission
General Services Administration (design and operation of buildings)
Tennessee Valley Authority

Land Use and Management

Land Use Changes, Planning and Regulation of Land Development

Department of Agriculture -.

Forest Service (forest lands)
Agricultural Research Service (agricultural lands)

Department of Housing and Urban Development
Department of the Interior

Office of Land Use and Water Planning
Bureau of Land Management f public lands)
Bureau of Indian Affairs ( Indian lands)
Bureau of Sport Fisheries and Wildlife (wildlife refuges )
Bureau of Outdoor Recreation (recreation lands)
Fish and Wildlife Service
National Park Service ( NPS units)

Department of Transportation
Environmental Protection Agency (pollution effects)
National Aeronautics and Space Administration ( remote sensing )
River Basins Commissions (as geographically appropriate).

Public Land Management

Department of Agriculture
Forest Service (forests)

Department/of Defense
Department of the Interior-

Bureau of Land Management
Bureau of Indian Affairs ( Indian lands)
Bureau of Outdoor Recreation (recreation rands)
Fish and Wildlife Service (wildlife refuges)
National Park Service ( NPS units)
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Federal Power Commission ( project lands)
General Services Administration
National Aeronautics and Space Administration (.rernote tensing)
Tennessee Valley Authority ( project lands)

Protection of Environmentally Critical AreasFloodplains, Wetlands,
Beaches and Dunes, Unstable Soils, Steep Slopes, Aquifer Recharge

Areas, etc.

Department of Agriculture
Agricultural' Stabilization and Conservation Service
Soil Conservation Service
Forest Service

Department of Commerce--
National Oceanic and Atmospheric Administration (coastal areas)

Department of Defense
Army Corps of Engineers

Department of Housing and Urban Development (urban and floodplain
areas)

Department of the Interior-
Office of Land Use and Water Planning
ureau of Outdoor Recreation

/ Bureau of Reclamation
Bureau of Land Management
Fish and Wildlife Service
Geological Survey

Environmental Protection Agency ( pollution effects)
National Aeronautics and Space Administration (remote sensing)
River Basins Commissions (as geographically appropriate:Or
Water Resources Council

Land Use in-Coastal Areas
Department of Agriculture-

Forest Service
Soil Conservation Service (soil stability, hydrology)

Department of Commerce
National Oceanic and Atmospheric Administration (impact on marine

life and coastal zone management)
Department of Defense

Army Corps of Engineers (beaches, dredge arid fill permits, Refuse. Act
permits)

Department of Housing and Urban Development ( urban areas)
Department of the Interior

Office of Land Use and Water Planning
Fish and Wildlife Service
National Park Service
Geological Survey 4c.
Bureau of Outdoor Recreation
Bureau of Land Management (public lands)

Department of Transportation
Coast Guard ( bridges, navigation)

Environment& Protection Agency I pollution effects)
National Aeronautics and Space Administration (remote sensing )1

Redevelopment and Construction in BuiltUp Areas
)

r, Department of Commerce
Economic Development Administration t designated areas)

Department of -Housing and Urban DevelopMent
Department of the Interior

Office of Land Use and Water Planning
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Departinent of Transportation
Environmental Protection Agency
General Services Administration
Office of Economic Opportunity

Density and Congestion Mitigation -

Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior-

Office of Land Use and Water Planning
Bureau of Outdoor Recreation

Department of Transportation
Environmental Protection Agency

Neighborhood Character and Continuity

Department of Health, Education, and Welfare
Department of Housing and Urban Development
National Endowment for the Arts
Office of Economic Oppopunity

Impacts on Low-Income Populations
Department of Commerce

Economic Development Administration (designated areas )
Department of Health: Education, and Welfare
Department of Housing and Urban Development
Office of Economic Opportunity

Historic, Architectural, and Archeological Preservation

Advisory Council on Historic Preservation
Department of Housing and Urban Development
Department of the Interior-

National Park Service
Bureau of Land Management (public lands)

- Bureau of Indian Affairs ( Indian lands )
General Services Administration
National Endowment for the Arts

Soil and Plant Conservation and Hydrology
Department of Agriculture

Soil Conservation Service
Agricultural Service
Forest Service

Department of Commerce
National Oceanic and Atmospheric Administration

Department of Defense
Army Corps of Engineers (dredging, aquatic plants )

Department of Health, Education, and Welfare
Department of the Interior

Bureau of Land Management
Fish and Wildlife service
Geological Survey
Bureau of Reclamation

Environmental Protection Agency
National Aeronautics and Space Administration (remote sensing)
River Basin Commissions (as geographically appropriate )
Water Resources Council
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Outdoor Recreation
Department of Agriculture--

Forest Service
Soil Conservation Service

Dtpartment of Defense
Army Corps of Engineers

Department of Housing and Urban Development ( urban areas
Department of the Interior -

Bureau or Land Management
.National Park Service
BUreau of Outdoor Recreation
Bureau of Indian Affairs
Fish and Wildlife Service

Environmental Protection Agency
National Aeronautics and Space Administration ( remote sensing
River Basin Commissions (as geographically appropriate)
Water Resources Council

Appendix IIIOffices Within Federal Agencies and Federal-State
Agencies for Information Regarding the Agencies' NEPA
Activities and for Receiving Other Agencies' impact State:
ments for Which Comments Are Requested

Advisory Council on Historic Preservation

Office of Architectural and Environmental Preservation, Advisory Council on
Historic Preservation, Suite 430, 1522 K Street, N.W., Washington, D.C.
20005 254-3974

Department of Agriculture
Office of the Secretary, Attn : Coordinator Environmental Quality Activities,

U.S. Department of Agriculture, Washington, D.C. 20'450 447 -3965

Appalachian Regional Commission

Office of the Kternate Federal Co-Chairman, Appalachian Regional Com-
mission, 166h 'onnecticut Avenue, N. W., Washington, D.C. 20235 967-4103

Department f the Army (Corps of Engineers)
Executive Director of Civil Works, Office of th Chief of Engineers, U.S

Army Corps of Engineers. Washington, D.C. 203 693 -7168

Atomic Energy Commission

For nonregulatory matters: Office of Assistant Gen
medical and Environmental Research and Safety Pro
Commission, Washington, D.C. 20545 973-3208

For regulatory matters: Office of the Assistant Directo
Projects, Atomic Energy Commission, Washington, D

Department of Commerce

anager for Bio-
rams, Atomic Energy

for Environmental
C. 20545 973-7531

Office of the Deputy Assistant Secretary for Environmetaal Affairs, U.S.
Department of Commerce, Washington, D.C. 20230 96V -4335'

1 Requests for comments or information from individual! units of the De-
partment of Agriculture, e.g., Soil Conservation Service, Itorest Service, etc.
should be sent to the Office of the Secretary, Department of Agriculture, at the
address given above.
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Department of Defense

Office of the Assistant Sec retary for Defense (Health and Environment ), U.S.
Department of Defense, Room 3E172, The Pentagon, Washington, D.C.
20301 697 2111

Delaware River Basin Commission

Office of the Secretary, Delaware River Basin Commission, Post Office Box
360, Trenton, N J. 08603 ( 609 ) 883- 9500

Environmental Protection Agency 2

Director, Office of, Federal Activities, Environmental Protection Agency, 401
WM Street, S.W., Washington D.C. 20460, 755-,0777

Federal Power Commission

Commission's Advisor on Em iionmental Quality, Federal Power Commission,
825 N. Capitol Street, ME., Washington, D.C. 20426, )116-6084

Contact the Office of Federal Activities for environmental statements
concerning legislation, regulations, national program proposals or other major
policy issues.

For all other EPA consultation, contact the Regional Administrator in
whose area the proposed action (e.g., highway or water resource construction
projects) will take place. The Regional Administrators will coordinate the
EPA, review. Addresses of the Regional Administrators, and the areas covered
by their regions are as follows:

Regional Administrator, I,
U.S. Environmental Protection

Agency
Room 2303, John F. Kennedy
Federal Bldg., Boston, Mass. 02203
(617) 223-7210

Regional Administrator, II,
U.S. Environmental Protection

) Agency
Room 908, 26 Federal Plaza
New York, New York 10007
(212) 264-2525

Regional Administrator, III,
U.S. Envirombentat Prote'cti.C;n

Agency
Curtis Bldg., 6th & Walnut Sts.
Philadelphia, Pa. 19106
(215) 597-9801

Regional Administrator, I
U.S. Environmental Pr ection

Agency
1421 Peachtree Street
N.E., Atlanta, Ga. 30309
(404) 526-5727

Regional Administrator, V,
U.S. Environmental Protection

Agency
I N. Wacker Drive
Chicago, Illinois 60606
(312) 353-5250
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Connecticut, Maine, Massachusetts,
New Hampshire, Rhode Island,
Vermont

New Jersey, New York, Puerto Rico,
Virgin Islands

Delaware, Maryland, Pennsylvania,
Virginia; West Virginia, District of
Columbia

Alabama, Florida, Georgia, Kentucky,
Mississippi, North Carolina, South
Carolina, Tennessee

Illinois, Indiana, Michigan Minne-
sota, Ohio, Wiscisnsin
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/
General Services Administration

Office of Environmental Affairs, Office of the lkputy AdministrallY for
Special Projects, General Services Administration,kashington, D.C. 20405,
343-4161

Grelt Lakes Basin' Commission

Office of the Chairman, Great Lakes Basin Commission, 3475 Plymouth
Road, P.O. Box 999, Ann Arbor, Michigan 48105 (313) 769-7431 '

Department of Health, 'Education and We Italie 3

Office of Environmental Affairs, Office of the Assistant Secretary for Admin-

(Continued)

Regional Administrator, VI,
U.S. Environmental Protection

Agency .

1600 Patterson Street
Suite 1100
Dallas, Texas 75201 ,

- (214) 749-1962
Regional Administrator, VII,

U.S. Environmental Protection
Agency

1735 Baltimore Avenue
Kansas City, Missouri 64108
(816) 374-5493N -

Administrkor, VIII,
U.S. Environmental Protection

Agency
Suite 900, Lincoln Tower
1860 Lincoln Street
lenver, Colorado 80203

-(303) 837-3895
Regional Administrator, IX,

U.S. Environmental Protection
Agcy

1.00 California Street
San Francisco, California 94111
(415) 556-2320

Regional Administrate Fr-, X,
U.S'. Environmental 'Protection

Agency
100 Sixth Avenue

ttle, Washington 98101'
442-1220

Arkansas, Louisiana, New Mexico,
Texas, Oklahoma .

Iowa, Kansas, Missouri, Nebraska

Colorado, Montana, North Dakota,
South Dakota, Utah, Wyoming

Arizona, California, Hawaii, Nevada,
American Samoa, Guam, Trust
Territories of Pacific Islands, Wake
Island

Alaska, Idaho, Oregon, Washington

Ontact theOffice of Environmental Affairs for information on HEW's
environmental statements concerning legislation, regulations, national pro-
gram proposals or other major. licy issues, and for all requests for HEW
comments on impact statements of other agencies.

For information with respect to HEW actions occurring within the juris-
dictio4 of the Departments' Regional Directors, contact the appropriate
Regional Environmental Officer:

(Continued)
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istradon and Management, Department of Health, Education and Welfare,
Washington, D.C. 20202 963-4456

(Continued)
Region I:

Regional Environmental Officer
U.S, Department of Health, Education, and Welfare
Room 2007B
Johh F. Kennedy Center
Boston, 'Massachusetts 02203 (617) 223-6837

Region II:
Regional Environmental Officer
U.S. Department of Health, Education, and Welfare
Federal Building
26 Federal Plaza
New York, New York 10007 (212) 264-1308

'Region HI:
Regional Environmental Officer
U.S. Department of Health, Education, and Welfare

.P.O. Box f3716
Philadelphia, Pennsylvania 19101 (215) 597-6498

Region IV:
Regional Environmental Officer
U.S. Department of 'Health, Education, and Welfare
Room 404
50 Seventh Street, N.E.
Atlanta, Georgia 30323 (404) 526 5817

Region V:
Regional Fkironmental Officer
U.S. Department of Health, Education, and Welfare .

Room 712, New Post Office Btirig'
433 West Van Bu'ren Street
Chicago, Illinois 606,07 (312) 353-1644

Region VI;
Regional Environmental Officer
U.S. Department of Health, Education, and Welfare
1114 Commerce Street
Dallas, Texas 75202 (214) 7492236

Region VII:
Regional Environmental' Officer
U.S. Department of Health, Education, and Welfare
601 East 12th Street
Kansas City, Missouri 64106 (816) 374-1584

Region VIII: .
Regional Environmental Officer
U.S. Department of Health, Education, and' Welfare
9017 FederarBuilding .

19th and Stout Streets
Denver; Colorado 80202 (303) 837-4178

Region IX:
Regional Environmental Officer
U.S. Department of Health, Education, and Welfare
50 Fulton StiTet
San Francisco, California 94102 (415) 556-1970

Region X:
Regional ,Environmental Officer'
U.S, Department of Health, Education, and Welfare
Arcade Plaza Building
1321 Second Street
Seattle, Washington 981,01 (2,06) 442-0490
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Department of Housing and Urban Deviopment 4

N
-1.

Director, Office of Community and Environmental Standards, Department
of Housing and Urban Development, Room 7206, Washington, D.C. 20410
755-5980

Contact the Director with regard to environmental impacts of legislation,
policy statements, program regulations and procedures, and precedent-making
project dtcisions. For all other HUD consultation, contact the HUD Regional
Administrator in whose jurisdiction the project lies, as follows:
Regional Administrator I,

Environmental Clearance Officer
U.S. Department of Housing and Urban Development
Room 405, John F. Kennedy Federal Buildirig
Boston, Massachusetts 0203 (617) 223-4066

Regional Administrator II,
Environmental Clearance Officer
U.S. Department of Housing and Urban Development
26 Federal Plaza
New York, New York 10007 (212) 264-8068

Regional Administrator III,
Environmental Clearance Officer
U.S. Department of Housing and Urban Development
Curtis Building, Sixth and Walnut Street

- Philadelphia, Pennsylvania 19106 (215) 597-2560
Regional Administrator IV,

Environmental Clearance Officer
U.S. Department of Housing and Urlian Development
Peachtree-Seventh Building
Atlanta, Georgia 30323 (404) 526-5585

Regional Administrator V,
Environmental Clearanc,c, Officer
U.S. Department of Ho6sing and Urban Development
360 North Michigan Avenue
Chicago, Illinois 60601 (312) 353-5680

,Begional Administrator VI,
Environmental Clearance Officer
U.S. Department of Housing and Urban Development
Federal Office Building, 819 Taylor Street
Fort Worth, Texas 76102 (817) 334 2867

Regional Administrator VII,
Environmental Clearance Officer
U.S. Department of Housing and Urban, Development
911 Walnut Street
Kansas City,Missouri 64106 (816) :174 2661

Regional Administrator VIII,
Environmental Clearance Officer
U.S.' Department of Ilou4rtw Urban Development
Samsonite Building, 1051 South Bro d ay
Denver, Colorado 80209 (303) 837 4 '

Regional Administrator IX,
Environment tetalge-Officer
U.S. Department of using and U ban Development
450 Golden Gate Avenue, Post Office ox 36003
San Francisco, California 94102 (41 ) 556 47)2

Regional Administrator X
Environmental Clearance Officer
U.S. Department of Ijousing and Urban Development
Room 226, Arcade Plaza Building
Seattle, Washington 98101 (206) 442 )415

5w-)
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Deptrtment of the Interior
Director, Office of Environrinental Project RA,iew, Department of the Interior,

Interior Building, Wa^hington, D.C. 20240,343-3891

Interstate Commerce Commission
Office of Proceedings, Interstate Commerce Commission, Washington, D.C.

20423. 343-616

Departnient of Labor
Assistant Secretary for Occupational Safety and Health, Department of Labor,

Washington, DC. 20210.961-3405

Missouri River Basins Commission
Office of the Chairman, Missouri River Basins Commission, 10650CRegency

Circle, Omaha, Nebraska 60114
(402) 397;5714

National Aeroniutics and Space Administration
Office of the Comptroller, National Aeronautics and Space Administration,

Washington, D.C. 20546
755-8440

National Capital Planning Commission
Office of Environmental Affairs, Office of the Executive Dire-et-cif, National

Capital Planning Commission, Washington, D.C. 20576
382-7200

4

National Endowment for the Arts
Office of Architecture and Environmental Arts Program, National Endow-

ment for the Arts, Washington, D.C. 20506 4
382-5765

New England River Basins Commission
Office of the Chairman, New England River Basins Commission, 55' Court

Street, Boston, Mass. 02108
(617) 223-6244

Office of Economic Opportunity
0 ce of the Director, Office of Economic Opportunity, 1200 19th Street,

.W., Washington, D.C. 20506
254-6000

Ohio River Basin Commission
Office of the Chairman, Ohio River Basin Commission, 36 East 4th Street,

Suite 208-70, Cincinnati, Ohio 45202
(513) 684-3831

Pacific Northwest River Basins Commission
Office of the Chairman, Pacific Northwest River Basins Commission, j Colum-

bia River, Vancouver, Washington 98660
( 206) 695 -3606

Souris-Red-Rainy River Basins Commission
Office of the Chairman,"Souris-Red-Rainy River Basins Commission, Suite 6,

Professional Building, Holiday Mall, Moorhead, Minnesota 56560
(701) 237-5227

equests for comments or information from individual units of the Depart-
ment of the Interior should be sent to the Office of Environmental Project
at the addresf given above.
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Department of State 6v

Office of the Special Assistant to the Secretary for Environmental Affairs,
Department of State, Washington, D.C. 20520
632-7964

Susquehanna River Basin Commission
Office of the Exec utive Director, Susquehanna River Basin Commission, 5012

Lenker Street, Met hanicsburg, Pa. 17055
(717) 737-0501

Tennessee Valley Authority
Office of the Director of Environmental Research and De mlopment, Ten-

nessee Valley Authority, 720 Edney Building,ehattanooga,..,Tennessee
37401
(615) 755-2002

Department of Transportation
Director, Office of Environmental Quality, Office of the Assistant Secretary

for Environment, Safety, and 0,11SUIller Affairs, Department of Transporta-
tion, Washington, D.C. 20590, 426 4357

° Contact the Office of Environmental Quality, Department of Transporta-
tion, for information on DOT's environmental statements concerning legis-
lation, regulations, national program proposals, or other major policy issues)

For information regarding the Departtnent of Transportation's other envir-
onmental statements, contact the national office for the appropriate d-
ministration:

U.'S. Coast Guard
OFice of Marine Environment and Systems, U.S. Coast Guard, 400 7th Street,

S.W., Washington, D.C. 20590, 426 2007
Federal Aviation Administratibn
Office of Environmental Quality, Federal Aviation Administration, 800 In-

dependence Avenue, S.W., Washington, D.C. 2059 1,'426-- 8406

Federal Highu ay Administration.
Office of Environmental Policy, Federal Highway Administration, 400 7th

treet S.W., Washington, D.C. 20590, 426-0351
Federal Railroad Administration
OfficVof Policy and Plans, Federal Railroad Administrati/lm, 400 7th' Street,

S.W., Washington, D.C. '20590, 426-1567
Urban Mass Transportation Administration
Office of Program Operations, Urban Mass Transportation Administratitm,

400 7th Street, S.W., Washington, D.C. 20590, 426-402(1
For other administration's not listed above, contact the Office of Environ-

mental Quality, Department of Transportation, at the address given above.
For rummy/its on other agencies' environmental statements, contact the

appropriate administrations regional office. If more than one administra-
tion within the Department of Transportation is to be requested .to cc5mment,
contact the Secretarial Representative in the appropriate Regional Office for
coordination of the Department's comments:

Secretarial Representative
Region I Secretarial Representative, U.S. Department of Transportation,

Transportation Systems Center, 55 Broadway, Cambridge, Massachusetts
.02142 1617) 494 --2709

Region II Secretarial Representative, L'.S. Department of Transportation, 26 .

Federal Plaza, &oom 1811. New York, New York 10007 (212) 264-2672
(continued'
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Department of the Treasury.
Office of Assista& Secretary for Administration, Department of the Treasury,

Washington, D.C. 20220 964-5391

Con tiniied )
Region III Secretarial Representative, U.S. Department, of Tra tion,

Mall Building, Suite 1214, 325 Chestnut Street, Philadelphia, enriaylvania
19106 (215) 597 0407

Region IV Secretarial Representative, U.S. Department of Transportation,
Suite 515, 1720 Peachtree Rd., N.W. Atlanta, Georgia 30309 (404) 526-

, 3738
Regio V Secretarial Representative, U.S. Department of Transportation,

17 Floor, 300 S. Wacker Drive, Chicago, Illinois 60606 (312) 353-4000
Region VI Secretarial Representative, U.S. Department of Transportation,

9-C-18 Federal Center, 1100 Commerce Street, Dallas, Texas 75202 (214)
749-1851

Region VII Secretarial Representative, U.S. Department of Transportation,
601 E. 12th Street, Room 634, Kansas City, Missouri 64106 (816)
374-2761

Region VIII Secretarial Representative, U.S. Department of Transportation,
Prudential Plaza, Suite 1822, 1050 17th Street, Denver, Colorado 80225
(303') 837-3242

Region IX Secretarial Representative, U.S. Department of Transportation,
450 Golden Gate Avenue, Box 36133, San Francisco, California 94102
(415) 556-5961

Region X Secretarial Representative, U.S. Department of Transportation,
1321 Second Avenue, Room '507, Seattle, Washington 98101 (206)
442-0590

Federal Ariatibn Administration
New England Region, Office of the Regional Director, Federal Aviation Ad-

ministration, 154 Middlesex Street, Burlington, Massachusetts 01803 .(617)
272-2350

Eastern Region, Office of the Regional Director, Federal Aviation Adminis-
tration, Federal Building, JFK International Airport, Jamaica, New York
11430 (212) 995-3333 -

Southern Region, Office of the Regional Director, Federal Aviation Admin-
istration, P.a Box 20636, Atlanta, Georgia' 30320 (404) 526-7222

Great Lakes Region, Office of the Regional Director, Federal Aviation Admin-
istration, 2300 East Devon, Des Plaines, Illinois 60018 (312) 694-4500

Southwest Region, Office of the Regional Director, Federal Aviation Admin-
istration, P.O. Box 1689, Fort Worth, Texas 76101 (817) 624-4911

Central Region, Office of the Regional Director, Federal Aviation Administra-
tion, 601 E. 12th Street, Kansas City, MissoUri 64106 (816) 374-5626

Rocky Mountain Region, Office of the Regional Director, Federal Aviation
Administration, Park Hill Station, P.O. Box 7213, Denver, Colorado 80207
(303) 837-3646

Western Region, Office of the Regional Director, Federal Aviation Administra-
tion, P.O. Box 92007, WorldWay Postal Center, Los Angeles, California.
90009 (213) 536-6427

Northwest Region, Office of the Regional Director, Federal Aviation Adminis-
tration, FAA Building, Boeing Field, Seattle, Washington 98108 (206)
767-2780

Federal Highway Administration
Region 1, Regional Administrator, Federal Highway Administration, 4 Nor-

manskill Boulevard, Delmar.t New York 12054 (518) 472-6476
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Upper Mississippi River Basin Commission
Office of thr Chairman, Upper Mississippi River Basin Commission, federal

Office Building, Fort Snelling Twin Cities, Minnesota 55111 (612)
725-4690

!continued
Region f, Regional Administrator, Federal Highway Administration, Room

1621, (47,,rge If. Fallon Federal Office Building, 31 Hopkins Plaza, Balti-
more, Maryland 21201 ( 301) 962 2361

Region 4, Regional Administrator, Federal Highway Administration, Suite
200, 1720 Peachtree Road, N.W., Atlanta, Georgia 30309 (404) 526-5078

Region 5, Regional Administrator, Federal Highway Administration,bDixie
Highway', Homewood, Illinois 60430 1312) 799-6300

Region 6, Regional Administrator, Federal Highway Administration, 819
Taylor Street, Fort Worth, Texas 76102 (817) 334-3232

Region 7, Regional Administrator, Federal Highway Administration, P.O.
Box 7186, Country Club Station, Kansas City, Missouri 64113 (816)
361 -7563

Region 8, Regional Administrator, Federal Highway Administration, Room
242; Building 40, Denver Federal Center, Denver, Colorado 80225

Region 9, Regional Administrator, Federal. Highway Administration, 450
Golden Gate Avenue, Box 36096, San Francisco, California 94102 (415)
556-3895

Region 10, Regional Administrator, Federal Highway Administration, Room
412, Mohawk Building, 222 S.W. Morrison Street, Portland, Oregon 97204
(503) 221 2065

urban Mass Transportati,on Administration
Region I, Office Of the UMTA Representative, Urban Mass Transportation

Administration, Transportation Systems Center, Technology Building, Room
277, 55 Broadway.-.Boston, Massachusetts 02142 (617) 494-2055

Region 11,°0ffice of the UMTA Representative, Urban Mass Transportation
Administration, 26 Federal Plaza, Suite 1809, New York, New York 10007
(212) 264-8162

Region I)), Office of the UMTA Representative. sUrban Mass Transportation
Administration, Mall. Building, Suite 1214, 325 Chestnut Street, Philadel-
phia, Pennsylvania 19106 (215) 597 - -0407

Region IV, Office of UMTA Representative, Urban Mass Transportation
Administration, 1720 Peachtree Road, Northwest, Suite 501, Atlanta, Geor-
gia 30309 (404) 526- 3948

Region V, Office of the UM,TA Representative, Urban Mass Transportation
Administration, 300 South Wacker Drive, Suite 700, Chicago, Illinois 60606
(312) 353-61)05

Region VI, Office of the UMTA Representative, Urban Mass Transportation
Administration, Federal Center, Suite 9E24, 1100 Commerce Street, Dallas,
Texas 75202 (214) 749-7322

Region VII, Office of the UMTA Representative, Urban Masi Transporta-
tion Administration, c/0 FAA Management Systems Division, Room 1564D,

'601 East 12th Street, Kansas City, Missouri 64106 (816) 374-5567
Region VIII, Office of the UMTA Representative, Urban Mass Transporta-

tion Administration, Prudential Plaza, Suite 1822, 1050 17th Street, Denver,
Colorado 80202 (303) 837-3242

Region IX, Office of the UMTA Representative, Urban Mass Transportation
Administration, 450 Golden Gate Avenue, Box 36125, San Francisco, Cali-
fornia 94102 (415) 556-2885

Region X, Office of the UMTA Representative, Urban Mass Transportation
Administration, 1321 Second Avenue, Sui e 5079, Seattle, Washington

(206) 442-0590
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Water Resources Council
Office of the Associate Directbr, Water Resources Council, 2120 L Street,

N.W., Suite ROO, Washington, D.C. 2003=7 254 6442

Appendix IVState and Local Agency Review of Impact
Statements

1. OMB Circular No. A-95 through its systemof clearinghouses provides
a means for securing the views of State and local environmental Agencies, which
can assist in the preparation of impact statements. Under A 95, review of the
proposed project in the case of federally assisted projects (Part I of A-95)
generally takes plce prior to the preparation of the impact statement. There-
fore, comnients on the environmental effects of the proposed project that are
secured during this stage of the A -95 process represent inputs to the environ-
mental impact statement.

2. In the case of direct Federal development (Pact II of A-95), Federal
agencies are required to consult with clearinghouses at the earliest practicable
time in the planning of the project or activity. Where such consultation
occurs prior to completion of the draft impact statement, comments relating
to the environmental _effects of the proposed action would also represent
inputs to the environmental impact statement.

3. In either case, whatever comments are mt.de on environmental effects
of proposed Federal or federally assisted projects by clearinghouses, or .by
State and local environmental agencies through clearinghouses, in the course
of the A 95 review should be attached to the daft impact statement when
it is circulated for review. Copies of the statement should be sent to the
agencies making such comments. Whether those agencies then elect to com-
ment again on the basis of the draft impact statement is a matter to be left
to the discretion of the commenting agency depending on its resources. the
significance of the project, and the extent to which its earlier comments were
considered in preparing the draft statement.

4. The clearinghouses may also be used, by'mutual agreement, for securing
reviews of the draft environmental impact statement. However, the Federal
agency may wish to deal directly with appropriate State or local agencies
in review of impact statements because the clearinghouses may be un-
willing or unable to handle this phase of the process. In some cases, the Gov-
ernor may have designated a specific agency, other than the clearinghouse, for
securing reviews of impact statements. In any ease, the clearinghouses should
be sent copies of the impact statement.

5. To aid clearinghouses in coordinating State and local comments, draft
statements should include copies of State and, local agency comments made
earlier under the A-95 process and should indicate on the summary sheet
those other agencies Prom which comments have been requested, as specified
in Appendix I of the CEQ Guidelines,
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APPENDIX E

Exceipt from President Nixon's
State of the Union Message

Enhancing the Environment

Both our Nation and the World have made imposing strides during recent
years in coping with the problems of our natural environment. Building upon
well-justified concerns, we have created institutions, developed policies and
strategies, and deepened public understanding of the iroblems that face us.

Now we are entering the second phase of environmental action. It may
prove to be a more difficult period.

In this second phase, we will he lookin at our environmental problems
in new ways which are more complex and -reaching than those to which
we have been accustomed. We must be conce not only with clean air,
clean water and wise' and use but also with the interaction of these environ-
mental efforts with our need to expand our energy supplies and to maintain
general prosperity.

In facing up to these tough, new problems, we. can draw strength from
the progress we have already made and from the kniwyledge that there can be
no turning back from our general commitment to preserve and enhance ,the
environment in which we live.

Our record over these past five xears includes the vigorous enforcement of
air quality legislation and of strengthened water quality and ,pesticide con-
trol legislation, the enactment of new authorities to control noise and ocean
dumping, regulations to prevent oil and other spills in our ports and water-
ways, and legislation establishing major new parks, recreation and wilder-
ness areas

We have also tried to reorganize the Federal structure in ways that are
more responsive to environmental needs. The National Environmental Policy
Act, passed in 1969, has provided a basis fiar reform in our Federal agencies
and Was given citizens a greater opportunity to contribute to environmental
decisions. In 1970, I established the Environmental Protection Agency and
National Oceanic and Atmospheric Administration to provide more coordi-
nated and vigorous environmental management. Also in that year, I appointed
the first Council on Environmental Quality.
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Producing Results

The results of our vigorous anti-pollution efforts are now being seen and
felt.

In our major cities, levels of dangerous sulfur oxides and particulates have
declined, and pollutants from automobiles have been reduced. Water pollu-
tion is being conquered, assisted by a massive Federal commitment of over
.$14 billion in municipal treatment plants during this Administration. Major
misuses of pesticides are now under control, and major sources of noise are
being regulated for the first time.

During these five years, Federal agencies have acquired over:000,000 addi-
tional acres for preservation for future generations, many of them near our
heavily-populated urban centers such as New York and San Franciseo.4-91
addition, the Legacy of ,Parks program, which I initiated in 1971, has made
massive strides in bringing pars to the people. To date, 400 separate parcels
covering almorit 60,000 acres of under-utilized Federal lands in all 50 States
have been turned over to State and local governments for park and recrea-
tional use. Many of them are near congested urban areas. We will continue
to expedite transfer of additional surplus properties to Stategnd local gov-
ernments for park and recreation use.

Improving the World Environment

On our small planet, pollution knows no boundaries. World concern for
the environment is as necessary as it is encouraging. Many significant inter-
national actions have been taken in recent years, and the United States can
be proud of its leadership.

These actions have included the signing of international conventions' to
protect endangered species of. wildlife, to regulate ocean dumping, to extend
the national park concept to the world, and to control marine pollution.

A United Nations Environment Program was established last year. With
it, the UN Environment Program Fund came into being; fulfilling a praposal
Iliad made in 1972.

Under the US-USSR Environment Agreement, which I signed in Moscow
in May, 1972, Soviet and American scientists and environmentalists have been
actively working together on serious environmental problems,

The Challenge Ahead

As part of this Administration's continuing effort to conserve outdoor recre-
ation areas, my new budget will propose full funding of the Land and Water
Conservation Fund for 1975. Nearly two-thirds will aid Suite and. local
governments in acquiring their own recreational lands and facilities. Coupled
with the change I have proposed sethe formula for allocating funds to the
States, this measure would encourage the development of more recreational
sites closer to the places where people live and work.

This year we have the uniqa opportunity and responsibility to determine
the future use of enormous land areas in America's last great frontier- -Alaska.
Last month, in accordance with the Alaska Native Claims Sefflement Act,
I transmitted to the Congress recommendations that would `add 83.47 million
acres in Alaska to the National Park, National Forest, Wildlife Refuge and
Wild and Scenic Rivers Systems. If the Alaska frontier is thoughtlessly de-
veloped, it will be gone forever. But we now have the opportunity to make
considered judgments as to the appropriate uses of these outstanding Alaskan
lands for the American people of all future generations.
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This session of the C:ongress has before it 17 major natural resources and
environment proposals that I have previously submitted, and on which I
again recommend action. These incl,Ide *

Department of Energy and Natural Resources: While I discuss this new
department elsewhere in this message, I want to reesnphasize that I consider it
of cardinal imp)rtancr in ensuring that complex. interrelated environmental
and natural resource issuee receive an appropriately wide policy overview
and administrative coordination.

--National Land Use Policy: Adoption of the Natisinal Land Use Policy
Act, first proposed in 1971, remains a high priority of my Administration.
This legislation would reaffirm that the basic responsibility for land use de-
cisions rests with States and localities---and would provide funds to encourage
them to meet their responsibility. I am pleased that the Senate has passed
legislation incorporating some of the policies that I proposed. I urge the
Congress to pass legislation which would dssist States and localities, but which
does not inject the Federal Government into their specific land use decisions.

-Coastal Wetlands: These environmentally vital wetlands are increasingly
threatened by development. My proposed Environmental Protection Taic Act
would amend Federal tax laws to discourage the unwise use of these areas,
and to enhance our opportunities for sound land use planning within the
coastal zone.

Wilderness: Traditionally, we,have looked westward for our wilderness
areas. Last year, however, I proposed that 16 Eastern areas br designated as
"wilderness" and that 37 others be studied for possible wilderness designation.

-Historic" Preservation: Because we have an irreplaceable historic and
architectural heritage, I have proposed an Environmental Protection Tax Act
to discourage the demolition of historic structures and to encourage their
rehabilitation.

--Big 7'hicket National Biological Reserve: The Big Thicket area of east
Texas is a biological crossroads unique in the United States. I am gratified
that the Muse has 'acted and I urge the Senate promptly to consider my pro-
posal to preserve key segments of the Thicket in a Big Thicket National
Biological Reserve.

- --Big Cypress. National Fresh Water Reserve: Protection of the Big Cypress
Swamp in Florida is essential to the preservation of the water supply in the
Everglades National Park. I have recommended legislation which would
authorize the acqUisition of over 500,000 acres, enabling us to protect this
vital water supply.

--Public Land Management: The Secretary of the Interior needs additional
authority to protect the environmental values of our public domain lands. I
again urge that he be given that asthority.,.

-Controlling Pollution: Three of my legislative proposals aimed at con-
trolling pollutiqn have not yet received final Congresslional action:

Toxic Substances; New chemicals with unknown environmental effects
ciim into use each year Authority to test these substances and to restrict
their use in the event of dangcf, while still permitting the orderly market-
ing of needed chemicals in a timely fashion, is highly desirable.

--Hazardous Wastes: Disposal of wastes on land is increasing due to
advances in industry and technology and because of our stringent con-
trols on air and water pollution. These wastes can be hazardous to human
health and other forms of life. My proposal provides for national stand-
ards for treatment and disposal qf hazardous waste with primary
regulatory responsibility resting with State governments.
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Safe Drinking Water:" The water we use in our homes should not en-
danger our health. Under mr-proposal on safe drinking water, Federal
standards would provide healtrprotection by requiring strict limitation
of any contaminants in drinking water, but primary enforcement re-
sponsibilities would be left to the States. Alternative legislation in now
being seriously considered by the Congress which would require un-
necessary Federal standards on operating treatment plants, generate a
domineering Federal enforcement role, and create several new categorical
subsidy programs.

January 30, 1974.
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APPENDIX a F

President Nixon's
Statement and Message on Energy

Energy and Natural Resources

One of the most critical problems on America's agenda today is to meet
our Vital energy needs.

T, a months ago I announced a comprehensive program to move us
-forward in that effort. "Today I am taking the folkming additional measures;

First, I am appointing John- A. Love. Governor of (idorado. to, direct a
new energy ..office that will be responsible for formulating and ,coordinating
energy policies at the Presidential level.
, Second, I am asking the Congress to create a new Cabinet-level department

devoted to energy and natural tesour«s and a new independent Energy Re-
search and Development Administration.

Third,I am initiating a $11) billi;m program for research and development
in the energy field, which Will extend mer the next five years.

Fin s, I am launching a conseryation drive to reduce anticipated personal
consuffiption of energy revurces across the Nation by 5 percent over the next
twelve months. The Fecferal Government sill take the had in this effort, by
reducing its anticipated consumption by 7 percent during this same period.

America fac es a seri,;us energy problem. While we have only 6 percent of
the world's population, we consume. one-third of the world's energy *output.
I .he supply of domestic energy resources available to us is not keeping pace
with our ever-growing demand, and unless ur ac t swiftly and effectively. we
scold face a genuine Guerin- crisis to the foreseeable future.

Progress Since April

On April 18, I submitted a-message to the Congress discussing the energy
challenge and the steps necessary to meet it. That message emphasized that as
we work to col-ism(' our energy demands, we must also undertake an in-
tensive effort to expand our energy supplies. I am happy to report that many
of these steps are already underway. and that they are proving effective.
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-At least. eight oil companies hafe made firm decisions to undertake sig-
nificant refinery construction projects. ,Within the next three years these
projects will increase refinery capacity by more than 1.5 million barrels daily
a 10 percent increase over existing capacity.

- -We have announced and carried out a voluntary oil allocation program
to help provide farmers and essential government and health services, as well
as independent refiners and marketers, with an rquitahle share of available
Petroleum. . .

A great deal of nil from the Outer Continental Shelf and other Federal
lands, which has traditionally been retained by the producers, has been
allocated to small independent refiners to augment their present supplies.
That figure has already reach'ed 100 thousand barrels of oil per day and will
increase to 160 thousand by mid-August.

-The Council on Environmental Quality has begun a study of the en-
vironmental impact of drilling- on the Atlantic Outer Continental Shelf
and in the Gulf of Alaska. The study is scheduled for completion by next
spring

-The Senate Committee on Interior and Ihsular Affairs has reported out
legislation. which would finally permit the construction of an Alaskan pipe-
line. Ler.islation will shortly he reported cut in the House of Representatives.
Since construction of that pipeline would provide two mil:ion barrels of
domestic olla day, I again urge that the Congress give swift approval to this
legislation. .

The Office of Energy'Conservation and the Office of Energy Data and
Analysis have heen established at the Department of the Interior..Although
not yet fully staffed, they are now beginning to provide information we must
have to proceed with our developing energy policy.

.

The Commerce Department has proposed reguhtions covering the la-
beling of household appliances so that consumers can make comparisons of the
efficiency with which the appliances consumo energy.

-The Environmental Protection Agency has published information on
gasoline mileage for 1973 automohiles.

The Department of State is taking steps to consult With the major oil-
producing nations to develop the cooperative arrangements needed to ensure
adequate and stahle sources of oil in the future. We are also working closely
with the other major oil-consuming nations in studying ways of meeting
growing world demand for encl., supplies. These include emergency shar-
ing arrangements4 as well as st mile and rationing programs which might
lead to more coordinated policies for meeting oil supply shortages should they
nccur in the future.

Several of the steps which I announced in April were in the form of legis-
lative proposals which will help tcl'increase energy supplies. They called for
thr Alaskan pipeline, competitive pricing of natural gas, licensing of deep-
w ater ports, streamlining of powerplant siting, and a rational framework
for controls = over surface mining. Only the pipeline request has been finally
acted on in committee. I hope the Congress will now act quickly and favor-
ably on my other requests. -

These steps are a beginning. But they arc only a beginning.

Reorganization

The acquisition, distrihution, and consumption of energy resources have
become increasingly complex and increasingly critical to the functioning of
our economy and our society. But the organization of the Federal Govern-
ment to meet its responsibilities for energy ana other natural resource policies
has not changed to meet She new demands. The Federal Government cannot
effectivelr meet its obligatiOns in these areas under the present organizational
structures. and the time has come to change them.
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Energy Policy Office

Effcctise immediately, the duties of the Special Energy Committee and
National Eruirgy Office which I sct up 2 months ago to advise and assist in

the preliminary organizational phases of the Federal retTonse to the energy

challenge will be cpmbined in an expanded Energy Policy Office within the
Exec utive Offic e of the President. This office will be }responsible for the for-
mulation and r ()ordination of energy policies at the Presidential lesrl.

This 141.1(17 will be headed by Governor Love, IAho will be an Assistant
to the, President as well as Direi for of chi: Energy Policy Office. lie will spend

full time on this assignment and will report directly to rile. My Special Con-
sultant oh energy matters, Charles Difiona, will continue in his present ad-
visory capacity, working within the new office.

Department of Energy and Natural Resources

Two years ago L sent to the Congress my proposals for a sweeping.% reor-

ganization of executive departments and independent agencies' to provide
an executive branch structure more responsive to the hasic goals of public
policy. One of those proposals called for a Department of Natural Resources:

During the time these proposals have been receiving the consideration of
the Congress, my Administration has continued to refine and improve them.
It has become increasingly ob.. ious that reorganization is imperative, and

nowhere more VarlY s.) than in the areas of natural resources and related
energy matters.

1 any therefore proposing today the cstab,Kmenl of a new Cabinet-level
Department of Energy and Natural Resources, responsible for the balanced
utilization and conservation of America's energy and patural resources.

The Department of Energy and Natural ResourAs would take charge of
all of the present activities of the Department of the Interior, except the Office
of Coal Research and certain other energy research and development pro-
grams, which would beNtransferred to a new Energy Research and Develop-

. ment Administration. It would also assume the responsibilities of the Forest
Service and certain war resources activities of the Soil Conservation Serv- *-
ice from the Department of Agriculture; the planning' and funding of the
civil functions of the Army Corps of Engineers; the duties of theational
Oceanic and Atmospheric Administration of the Department of commerce,
the uranium and thorium assessment functions t)f the Atomic Energy Com-
mission; the functions of the interagency Water Resburces Council and gas
pipeline safety functions of the Department of Transportation.

Energy Research and Development Administration

I am further proposing to the C:ongres's that we create an Energy Research
and Development Administration.

The new Administration would have central responsibility for the -plan-
ning, management and conduct of the Government's energy research and
development and for working with industry so that promising new technolo-
gies cart be developed anti put promptly to work. The new Administration
would bt organized to give significant new emphasis to fossil fuels and poten-
tial new forms of energy, while also assuring continued progress in developing
nuclear power.

In order to create the new Administration, the present functions of the
Atomic Energy Commission, except those pertaining to licensing and related
regulatory aesponsibifities, would he transferred to it as would most of the
energy research and development programs of the Department of Interior.
The scientific and technological resources of the AEC should provide a solid
foundation for building a well-conceived and well-executed effort.

Under my proposal, the five-member organization of the AEC would he
retained to provide direction for a separate and renamed Nuclear Energy
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Commission which would carry on the important licensing and regulatory
activities now within the AEC. In addition, I have asked that a comprehen-
sive study be undertaken, in full consultation with the Congress, to determine
thee best way to organize all energy- related regulatory activities of the
Government.

Research and Development
While we must rely on conventional forms of fuel to meet bur immediate en-

ergy needs, it is clear that the answer to our long-term needs lies in develop-
ing new forms of energy.

With this necessity in mind, I am taking three steps immediately to enlarge
our Federalfnergy research and development efforts.

First, I am initiating a Federal energy research and *velopment effort
of $10 billion over a five -year period, beginning in fiscal War 1975. To give
impetus to this drive, I am directing that an additional $100 million in fiscal
year 1974 be devoted to the acceleration of certain existing projects and the
initiation of new projects in a number of critical research and development
areas. At least one-half of the funding for the new initiatives for this coming
fiscal year will be devoted to coal research and development with emphasis
on producing clean liquid fuels from coal. improving mining ,techniques to
increase coal mining safety and productivity, accelerating our coal gasifica-
ion program and developing improved combustion systems. The remainder
of the $100 million will be for research and development projects 'on ad-
vanced energy conversion systems, environmental control, geothermal steam,
conservation, and gas-cooled nuclear reactors. Whilo it is essential that we
maintain the present budgft -Ceiling for fiscal year 1974, these vital programs
must arid can be funded within that ceiling.

Second, I am directing the Chairman of the Atomic Enjrgy Commission
to undertake an immediate review of Fedej and private energy research
and development activities, under the genet direction of the Energy. Policy
Office, and to recommend an integrated energy research and developm nt
program for the Nation. This program should encourage and actively inuolve
industry in cooperative efforts to develop and demonstrate new technologies
that will permit better use of ourienergy resource. I am also directing the
Chairman, in consultation with the Department of the Interior and other
agencies, to recommend by September 1 of this year specific projects to which
the additional $100 million would be allocated during fiscal year 1974. By
December 1 of this year, I an asking for her recommendations for energy
research and development programs which should be included in my fiscal
year-1975 budget.

Third, I'am establishing an Energy Research and Dvelopment Advisory
Council reporting to the Energy Poligy'Office, to he composed of leading ex-
pects in various area of energy research and development from outside the
Government.

I feel that these steps will greatly improve and expand our current energy
research and development effort and will ensure the development of tech-
nologies vital to meeting our future energy needs.

Conservation

The Federal Effort

In my Energy Message of April 18, I announced preliminary steps to con-
serve America's fuel supplies. I said at that time that while energy conserva-
tion is a national necessity, conservation efforts could be undertaken on a
voluntary basis. I still believe this.

548

570
O



t-o

However, public persuasion alone is not sufficient td the challenge con-
fronting us. The Federal Government is the, largest consumer of energy in
the country and, as such, it has its own unique role to play in reducing
energy consumption and thus setting an example for all consumed.

Effective today, I am therefore ordering the Federal Government to achieve
a seven percent reduction in its anticipated energy consumption over the next
12 months. N

I have directed the heads of all Cabinet departments and other Federal
agencies to report by July 31 pn the specific steps they will take to meet this
target. Secretary Morton will be responsible for monitoring agency efforts and
reporting their progress to me.

These 'conservation measures are to be designed to ensure that: no vital
-aervices are impaired nor the proper functioning of thece departments And
agencies curtailed. Exceptions will be permitted only in unique circumstances,
such as the program of uranium enrichment at the AEC where a substar
tial reduction-in energy consumption would have a detrimental effect on our
efforts to provide new forms of energy.

While the precise means If conserving energy will he left to the discretion
of .Cabinet and agency heads, I am directing that conservation efforts include
the following measures:

Reduction in the level of air conditioning of all Byeral office buildings
throughout the Summer.

Reduction in the number of official, trips taken, by FederaL,employees
-Purc"hase or Ianing of automobiles and other vehicles whkh provide

good gasoline mileage.
Each 'department and agency is expected to review' all of its activities

to 'determine hoop its own demands might be reduced. The Department of
Defense, the largest single consumer of energy within the executive branch,

/has already,examined its activities and has taken step% to reduce its energy
demands by 10 percent over last year- -steps which will in no way jeopardize
our militaiy preparedness.

Conservation In the Private Sector

I alit also directing all departments and agencies to work closely with
Secretary Morton and the Office of Energy Conservation in the development
of long-term energy conservation plans and recommendations for both the
private and the public sector.

At my request, the Secretary of the Irierior, the Secretiry of Commprce
and Governor Love are to .meet with tepresentativep of American industry
to discuss ways of cutting back on/unnecessary consumption of energy and to
urge their active participation in the conservation effort.

Further, I have directed the Secretary if TrAnsportation to work with
the Nation's airlines, the Civil Aeronautics Board, and the Federal Aviation
Adminisfiation to reduce flight speeds, and, where possihle, the frequency
of commercial airline flights. This effort is now underway. By effeging only
,a small reduction in speeds and flights, it is possible to achieve significant
reductions in energy consumption.

Placing the Challenge in Perspective

As these measures cover a broad range of activities in the public and tirivate
sectors. I want to put hod, the prohlern and the proposed conservation meas-
ures into. perspective. We all need to understand the dimensions of the chal-
lenge, as well as the significance of toe role every single American has to play
in meeting it.

The Department of the Interior estimates that under the conditions of
current usage, cur available_ supply of gasoline this summer cou'id fall' short
of demand by one or two percent and possibly as much as fle: percent should
the most adverse conditions prevail. To overcome this potential shortage,
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and to reduce pressures supplies of other energy resources, I am suggesting
that a reasonable and attai8able national goal is to reduce anticipated
energy use by individual consumers by 5 percent.

We can achieve this goal by making very small alterations in our present
living habits, for steps such as those we are taking at the Federal level
can be taken with equal effectiveness by private individuals. We need not
sacrifice any activities vital to our economy or to our well-being as a people.

Raising the thermostat of an air conditioner by just 4 degrees, for instance,
will result in a saving of an estimated l5-20 percent in itsuse of electricity.

Just as 713-i. Government can obtain energy efficient automobile% private
citizens can do the sane. Nearly ,three-quarters of the gasoline used in
America is consumed by automobiles.

'Those who drive automobiles can also assist by driving more slowly. A
car travelling 50 mites per hour 1.15C3 20 to 25 percent less gasoline per mile
than the same car travelling 70 miles per hour. Carpooling and using public
transportatiop will result in further fuel savings.

In order to help reduce driving speeds, I am today taking the additional
sip of writing to each of the Nation's Governors, asking then to work
with their State legislatures to reduce highway sped 'friths in a manner
consistent with safety and efficiency, as well as with e rgy needs.

I also continue to urge the Congress to pass ighway-mass transit le
lation which would provide States and localities flexibility to choose betVveen
capital investment in highways or mass transit. Diversion of, some commuter
traffic from single occupant automobiles to mass transit will result in signifi-
cant energy and environmental benefits, and at the same time, permit the
highways to be operated in the efficient manner for which they were d.;signed.

Energy conservation is not just sound policy for the country, it is also
goOd economics for the consumer. ,

Changing to a more efficient automobile,' for example, could produce
savings of as much as one thousand gallons of gas in the course of a year.
A savings of one thousand gallons of gas -equals a personal savings of
approxiMately $400.

Cutting down on air conditioning and heating, of course, also cuts down
on the familybr electric or oil bill.

Actions to reduce the rate of growth in energy 'demands will also improve
our ability to protect and improvhe quality of our environment.

The conservation of existinga?fiergy resources. is hot a proposal; it is a
necessity. It is a requirement that will remain with us indefinitely, and it is
for this reason that I believe- that the,American people must develop an
energy conservation ethic.

As a matter of simple prudence and common sense, we must not waste
our resources, however abundant they may seem. To do-otherwise, in a world
of finite resources, reflects adversely upon what we are as a people and
a Nation.,

Conclusion
Y

We face a challenge in meeting our energy needs. In the past, the American
people have viewed challenges as an opportunity to improve our Nation,
and to move forward. The steps I have outlined above are not meant to be
conclusive. They are part of the ongoing process.

I urge the Congrets to act with due concern for our energy needs by rapid
consideration of all of my legislative proposals in this field, especially my
request to clear the way for the Alaskan pipeline.

Over the coming years it is essential that we increase our supplies of
energy.

I urge the members of the Federal Government to play their role in meeting
the spirit and the letter of my energy-conservation directives.
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I urge private industry to respond with all the imagination and resource-
fulness that has made tins Nation the richest on earth.

But the final question of whether we can avoid an energy crisis, will
be. determined by the response of. the American people to their country's
needs. In the past, Whenever we have been faced with real challenges, th6
American p6,ple have joined together to share in the c.onum9 interest.

I am confident we will do so now.

June 29, 1973.

The Energy Crisis

To the Congress of the United States:
As the 93rd Congress reconvenes this week, it returns to an agepda that

is piled high with vital legislative questions.
America is undergoing a period of rapid change and growth when de-

cisions made itishing on could affect the patterns of our national life
for the rest of this ceiItury. These decisions demand not only the collective
wisdom of our national leadership but also a continuing spirit of cooperation
between the executive and legislative branches of our Government. In this
first legislative message of 1974, I want to renew my pledge that I stand
ready and eager to work with the Members of the Congress in shaping the '

solutions that are best for America.
In the next few weeks, I will send to the Congress a series of messages

requesting (milt legislative action in the areas where I feel that progress
is most keenly needed. In each of these areas- -health, education, trans-
portation, natural resources, and others these proposals reflect the best
efforts (if toy Administration to ste a wide range of difficult domestic
problems.

No single legislative area is m re 'critical or more challenging to us as a
people, however, thartthe subje t of this first message to the Congress: The
energy crisis. PI is because of it importance and because of the urgent need
,for action that I have chosen t break tradition, outlining to the Congress my
legislative requests in energy b fore delivering my State of the Union Address.

1971- -the first energy message ever presented by an Am lean President.
I first warned of approaching.energy shortages in the Congress °

in
In 1973, an embargo was suddenb,vimposed upon many of ourforeign supplies
of oil, the crisis broke upon us, and the entire country took the first steps
toward coping with the emergency. We have made solid progress since then,
but it is clear that our efforts in.1973 were just the beginning. :As our first
order of business in the new year, therefore, let us resolve that 1974 shall
he the year that we build a, permanent framework for overcoming the
energy crisis.

In the initial portion of this message, I vant to report to the Congress
on our progress over the last three months. The remainder of the message
addresses the legislative program on which 1 am urging Conkressional action
in 1974:

First, the proposals that I believe are essential to meet the shortterm
emergency, including:

A ape( ial energy ac,t that would permit restrictions on 11ti'°- private
and public consumption of energy and would temporarily relax
certain Clean Air Act requirements for power plants and automotive
emissions;
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A windfall profits tax that would prevent private profiteering at the
expense of public sacrifice;
Unemployment insurance to help those who lose their., bs because
of the energy crisis;
And establishment of a Federal Energy Administration.

Second, the legislative proposals that I have previously submitted \II-
order to meet our long-range goal of achieving self-sufficiency in energy,
including proposals that would:

Allow market pricing of new I gas;
Allow temporary oil product om the Elk Hills Nayal Petroleum
Reserve in California ;
Permit surface mining of cbi 10/4 manner that is environmentally
safe; -safe;
Permit the development of new deepwater port facilities offshore ;
Amend the tax laws regarding drilling investments ;
Modernize the laws regarding mineral leasing on Federal lands;
And reorganize the executive branch so that it may deal more
effectively with energy and natural resource problems.

Thad, proposals which are designed to help us achieve self-sufficiency
in energy and which I am submitting to the Congress this year for the first
time, including proposals that would:

E tninate depletion allowances for foreign oil and gas production ;
Ac lerate the licensing and construction of nuclear facilities;
tequire labeling of products for energy efficiency;
And streamline the site selection process for energy facilities.

In addition to, these legislative proposals, the Administration is moving
forward this year with a series of executive actions and studies relating ,to
our long-term energy needs. The latter are addressed in the last section of
the meq.2age.

I. Report on the Current Emergency
Last year the United States consumed 'toughly 18 million barrels of

petroleum, in one form or another, every ,cla')). This represented about one-
half of our total energy consumption. The level of petroleum consumption
was alp rising, so that 1,,,e expected demands to reach about 20 millidn barrels
a day in 1974.

While the country is rich in natural resources, oar production of petroleum
resources is far less than our demands. Last year we were producing approxi-
mately 11 'million barrels of pe roleum a day, And the level of production
was declining.

The difference between ou demands and our domestic consumption must
be made up, of course, by imports from abroad, reductions in demand, or
increased domestic production. Even hefore the embargo on oil in the Middle
East, our foreign supplies were barely adequate. Since the embargo, the
shortage has home a good deal more serious. The Federal Energy Office
has estimated that during the first three .months of 1974, our imports will
fall short of our normal demands by 2.7 million barrels a day. If the embargo
continues, shortages could exceed three million barrels a day during the rest
of the year. That shortfall is the major factor in our current emergency.

Encouraging Progress

With the Nation confronting a severe energy shortage, I appealed to the
public eleven weeks ago to undertake a major conservation effort on a personal,
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voluntary basis. My appeal was repeated by public servants across the land.
The Congress acted quickly to pas%laws putting the Nation on year-round
daylight savings time and reducing the national highway speed limits to no
more than 55 !MI6 per hour. The Federal Government began moving
swiftly to ensure that fuel supplies were allocated fairly and that conservation
measures were undertaken within the Government. Most importantly, the
people themselves responded positively, lowering the thermostatS in their
homes and offices, reducing their consumption of gasoline, cutting back on
unnecessary lighting, and taking a number of other steps to save fuel.

Largely because of the favorable public response, I can report to the
Congress today that we are making significant progres1 in conserving energy:

--Total consumption of gasoline in the United States durii-g the month of
Dec 9-nlacr was nearly nine percent below cryctations.

/Consumption of home heating oil has been reduced. A recent survey
of 194100 homes in New Engiand showed they had reduced heating oil Con-
sumption by more than it, percent under last year, after making adjustments
for warmer weather.

-Utilities report that of natural gas aews, the country has
been reduced by approxit lately 6 percent over last year, %slide the consump;
Lion 9f electricity is down about 10 pert ent.

Beyond the progress we have made because of voluntary conr1rvation, we
have also been fortunate in two other respect-1i. The weather in the last
quarter of 1973 was warmer than usual, so that we did not c onsume as much
fuel for heating as we expected. In addition, the oil embargo in the Middle
East has not yet been totally effective, allowing u9 to import more oil than
we first anticipated.

Action at the Federal Level 0

The Federal Government clearly has a major responsibility in helping to
tivercorne the energy crisis. To fulfill that responsibility, several steps have
been taken its the last three months:

A major conservation program has been established arid has cut con-
, sumption of energy by Federal agencies by mire than .20 percent below an-

ticipated demands in the third quarter of 1973.
A sweeping investigation of fuel prices charged at gasoline stations and

truck stops has been launched, putting an end to pri«. gouging wherever it
IS 101111d.

A Federal Energy Office has been created to serve as a fecal point for
energy actions taken by the (;overnment.

Finally, a fuel allocation program has been set up to assure that no area
of the Nation is subjected to undue hardships and to assure that in allocating
rue!, the protection of jobs comes ahead of the satisfaction of comforts. As
part of this allocation effort, refiners are being encouraged to produce less
gasoline and more of the pnalucts that are needed in homes and -industry,
such as heating oil, diesel oil, residual fuel oil, and petrochemical feed - stocks.
The Cost of Living Council has issued regulations to encourage the shift away
from gasoline production. If necessary, additional steps will be taken to en-
courage shifts in refinery production.

The allocation program now underway will mean some cutbacks in travel,
heating and other end uses of fuel, while uses which keep our economy op-
erating at a high level will be permitted to remain at or above last year's
levels.

Nfarket forces are also at work allocating fuel. Due primarily to huge in-
creases in prices for foreign oil, the price of gasoline has .riseh by 12 to 15
cents per gallon over -last year. This obviously discourages the consumption
of gasoline. Heating oil has also shown a comparably rise with similar effect.
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There is a limit, however, to the amount .of market allocation through
higher prices which we will allow. We will not have consumers paying a
dollar a gallon for gasoline. We must therefore seek to maximize the produc-
tion of domestic oil at a price lower than the price of foreign oil. We will
3130 carefully review requests for energy price increases, to ensure that they
are genuinely needed.

All of t e measures of conservation and allocation have greatly improved
.)the Natio s chances of avoiding hardships this winter and gas rationing

this girl Gas rationing, with its attendant bureaucracy and cost to the
taxpaye should be only a last resort. Nevertheless, we are attempting to be
pruden and therefore have developed a system of coupon rationing. The
system .- now on the record for public comment, and will be ready for use
this spri g should it prove necessary.

The s stem would provide for transferable coupons for all licensed drivers
over III years old. The coupons, unlike the World War II oupons, would be
freely transferable. Thus those who can economize and use legs than their
allotment would be given tangible incentive to do' so, while those who seriously
need larger amounts would be able ta buy coupons legally.

The measures of allocation and conservation- are, in the very short-run,
the only actions which will have an effect in lessening the crisis. However,
in the slightly longer term, we can and we are making efforts to increase
domestic supplies of petroleum very rapidly.

Increases in supplies of domestic, crude oil are necessary not only to assure
supplies, but to keep the prices for consumers at a reasonable level: The prices
charged by a foreign cartel for crude oil have risen so dramatically that,U.S.
oil prices are now greatly below the world market price. .,

To ensure that domestic oil exploration continues and grows, the price
of oil from new exploration and development has been removed from Economic
Stabilization Act controls. Also, to compensate for increased production costs
and to stimulate advanced techniques for recovering oil, we have permitted
'% $1 per barrcl increase in the cost of petroleum under existing oil contracts.

43 a result,tdomestic oil wells that had been abandoned because they were
no longer profitable are being put back into production, and new American
oil is now beginiiing to come into the market. We anticipate additional in-
creases in the oil in the future.

As a greater domestic production fills' more of our oil needs, we will be
demanding less foreign oil, and tije price for foreign oil will not be driven
upwards by our demands. Ouc,own domestic production will tend to put a
cap on the prices foreign suppliers may charge.

To deal further with the world shortage of oil and its increasingly unrealit:
tic price levels, I have,invited major consuming nations to a conference in
Washington on February I I. The conference will, I hope, eventually lead to
greater international cooperation in the areas of energy conservation, research,
pricing policy, oil exploration, and monetary policy.

II. Legislation To Meet the Current Emergency

Although the have made significant progress over the last three months
in rediiting consumer demands for energy and in allocating fuel supplies,
additional legislative measures must be enacted if we are to maintain our
momentum. I am therefore asking., that the Congress give its highest priority 0
to five proposals which I have previously recomniended for dealing with the
short-term emergency:

1. Special Energy Act:
The principal purposes of this legislation are to grant the executive branch

authority to restrict the public and private consumption of energy and to
modify csrtain Clean Air Act requirements.
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During the closing weeks of DeAmber, both Houses a Congress labored
long and hard can this emergency bill. As presently drafted in the House-
Senate conference, the bill is laden with co many extraneous provisions that
I would have difficulty signing it. I urge the Congress to pass a basic bill
dealing wtih mandatory conservaticrfuel conversion, rationing, and changes
to the Clean Air Act. I would also urge that the extraneous provisions be
placed in separate legislation where they belong.

. .

2. Windfall Profits Tax: \
The solution to the energy crisis must ultimately depend in large measure

upon the response of the public, and their actions will in turn be based, upon
their recognition that an energy crisis actually exists and that it has not been
c r ed for the benefit of big business. For weeks, believing that the crisis

genuine, millions of Americans have made sacrifices in their comfort and
convenience Eat that no Americans would have to suffer personal hardships.
Those sacrificers are continuing today, and they will be needed in the future.
It is up to the leaders of the Nation to ensure that the public trust is not
abused.

As President, I am deeply committed to a firm policy: We must not per-
mit pritate profiteering at the expense of public sacrificP Thu sacrifices
made by the Artierican people must be for the benefit of all the people, not
just for the benefit of big business. In equal measure, we must not permit
the big oil. companies or any other major domestic energy producers to
manipulate the public by ttithholding information on their energy supplies.
That infbrmation must be made available to the public, and it must be accu-
rate and complete.

The windfall profits tax that I outlined last December and am again
asking the Congress to as would iserve this policy by preventing major
domestic energy. producers from mai4g unconscionable profits as a result

-of the energy crisis. It would exacAl tax of up to. 85 perelent on'receipts
from sales of crude oil above the ceiling set by the Cost of Living Council in

December of 1973.

3. Energy-Related Unemployment Insurance:
The energy einegency will undoubtedly result in some dislocation within

the economy. Selected labor market areas may experience unusually large
rises in unemployment despite our best effort; to minirhiie economic diss.
ruption. Jobs in those areas may become harder than usual to find. ThereforC.
as an integral part of the same philosophy which had led me to seek a wind-
fall profits tax that prevents a few people from henefitting unduly from the
energy emergeney, I will also recommend new unemployment insurance meas-
ures to cushion American workers against the shocks of economic adjustment.
Last April, I submitted legislation to itnproke the unemployment insurance
program by increasing benefit levels and ekpanding coverage. I call again
for the enactment of those measures. In addition. I will submit unemploy-

, ;matt insurance amendments that would. nn enactment. extend the duration of
benefit entitlement and expand Coverage in those labor market areas that
experience significant increases in the level of unemployment. These pro-
visions. coupled with the recently enacted Comprehensive Employment and
Training Act wijI provide a solid foundnion for the more rapid reabsorption
of workers into the Nation's economy.

4. Mandatory Reporting of Information by Private Industry:
The information now provided to the public and to the Government by

the energy industry is insufficient for public planning purposes. This is a

555

532-507 () - 74 -



serious deficiency which has understancrably become a matter of intense
public interest. To correct it I will shortly submit legislation requiring major
-energy producers to provide to the Government a full and constant account-
ing of their ihventories, their production and their reserves. Where required
for 'national security or competitive purposes, confidentiality of the informa-
tion will be protected. Most of this data, however, can and will be made avail-
able to the public.

provide a focus for the collection and analysis of this data, I have di-
rected the Federal Energy Office to establish ancEnergy Information Center.
This center will coordinate energy data within the Government and pro ide
the information to the public, the Congress and other Federal agencies.

5. Federal Energy Administration:

FEA would bring together aird- significantly expand programs to deal
with the current energy emergency. It would also carry out major new ac-
tit-Vies in energy resource development, energy information and energy
conservation. Included within this agency would he the functions of the

. Offices of Petroleum Allocation, Energy Data and Analysis, Oil and Gas, and
Energy Conservation from the Department of the Interior and the Energy
Division of the Cost of Living Council.

III. Our Program for the Future: Project Independence

Energy demand in the United States will certainly continue to rise. Were
domestic pH production to continue to decline and demand continue to grow
at over 4 percent annually, as it did before the, embargo, imports would in-
crease from 33 percent of U.S. consumption in 1973 to roughly half of U.S.
consumption by 1980.

We must also face the fact that ,,when and if the oil embargo ends, the
United States will be faced with a,different but no less difficult problem.
Foreign oil prices have risen dramatically in recent months. If we were to
continue to increase our purchase of foreign oil, there would he a chronic
ame of payments outflow which, over time, would create a severe problem
in international monetary relations.

Withotit '..4ternative and competitive sources energy here at home, we
would thus-Continue to be vulnerable to i!ert,i.tions of foreign imports and
prices could remain at these ( ripplingly higi %Ads. Clearly, these conditions
are unacceptable.

To overcome this challenge, I announce&last November 7 that the United
States must embark upon a major effort to achieve self-sufficiency in energy,
an effort I called Project Independence. If successful, Project aidependence
would by 1980 take us to a point where are no longer dependent to any
significant extent upon potentially inse ire foreign supplies of energy.

Project Independence entails three es ential concurrent tasks.
The first task is to rapidly increase energy supplies- maximizing the pro-

duction of our oil, gas; coal and shale eserves by using existing technologies
and accelerating the introduction of nuclear power. These important efforts
should begin to pay off in the next 2 to 3 years. They will provide the major
fraction of the increased supplies needed to achieve energy pelf- sufficiency.

The second task is to conserve energy. We must reduce demand by elimi-
nating non-essential energy use and improving the efficiency of energy utiliza-
tion. This must he a continuing commitment in the years ahead.

The third talk is to develop new technologies through a massive new energy
research and development program ti At will enable us to remain self-sufficient
for years to come.
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We cannot accept part of the overall program and ignore the others. Within
the Federal sector, success will deperl on a wide range of actions by many
agencies. As an important part of tha effort, the head of the Federal Energy
Office, WillRim Simon, will mount a major effort this year to accelerate the
development of new energy supplies for the future.

Our strategy for Project Independence is reflected in urgent measures now
pending in the Congress as well As many new legislative proposals and. admin-
istrative actions I now plan to take.

A. Legislation Still Awaiting Congressional Action

Over the past three years, I have submitted a number of legislative pro-
posals that are essential to our pursuit of energy self=sufficiency but are still
awaiting final Congressional action. I ask that the 93rd Congress move ahead
with these proposals, and I pledge the cooperation of this Administration in
working out any differences. These proposals include the following: %.

Natural Gas Supply ActThe artificially low prices for natural gas created
by Government regulations continue to create a double problem: consumers
with to purchase more of this cheap., clean fuel than is available, while sup-
pliers have little incentive to develop it. I again ask the Congress to provide
for competitive pricing of newly developed gas supplies in order to encourage
new drilling and to direct available gas into the premium uses.

Although my deregulation proposal should not cause a significant rise in
consumer piices for natural gas for some years*, I recognize that there is a
strong desire to provide added insurance that bnreasonable price increases do.
not occur. This insurance can be provided by adding to the Administration's
legislative proposal a prosion authorizing the. Federal Power Commission
trt establish limits On *Mute price increases. We are prepared to work with
the Congress on these changes.

Naval Petroleum ReservesThe Nation has vast oil and oil shale reserves
which year.; ago were set aside for national defense purposes by placing them
under the control of the Secrettry of the Navy. That action was taken at a time
when naval petroleum requirements were an especially important share of
total national pet,roleum consumption. Some of these oil reserves, principally
those located in Wyoming and California, have been explored and developed
to the point where limited production is possible. The largest reserve, located
in Alaska, has not been significantly explored or developed and could not be
available for production for several years, even in a grave national emergency.
I have,proposed legislation that would greatly improve the availability of the
reserves for future needs and would permit limited production from the Elk
Hills Reserve in California to assist in meeting our short-term energy problems.

In accordance with law, the Secretary of the Navy has issued and I have
approved a finding that produetion of oil from Naval Petroleum Reserve #1
( Elk Hills) is necess.ary for national defense purposes. Approval of the Con-
gress is also necessary and I have proposed legislation that would give such
Congressional approval. 1 t would also provide that funds from the sale or ex-
change of the oil could be used for further exploration and development, of
Elk Hills and for exploration of Naval Petroleum Reserve #4 in Alaska. I
am pleased that the Senate has already passed this legislation, and I am hopeful
that immediate action will now be taken by the House of Representatives.

Mined Area ProtectionA Mined Area Protection Act is needed to encourage
the development of State programs which permit the minineof coal and other
minerals to go forward in a way that is environmentally safe. The absence of
tin' legislation in this area is inhibiting the development of our coal reserves.
The Senate has passed a bill, but it deals only with surface mining of coal
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rather than all mining and it contains provisions which would actually impede
production of coal.

The House Committee on Interior and Insular 'Affairs is scheduled to take
up the matter soon and I am hopeful that it will act favorably on the Ad-
ministration's proposal.

Deepwater Port FacIlitiesEven though our policy is to achieve self-
sufficiency, we will clearly continue to irnport'oil as long as it is available at
reasonable prices. To enable us to import fuel more economically, I have pro-

sed Federal Government licensing of the construction and operation of deep-
% p cilities three miles or more at sea on the Outer Continental Shelf.
The main, use of these facilities would be to import crude oil in ships that
are economically and environmentally desirable, but are too deep of draft
to permit theirentry into our port facilities on the East and Gulf Coasts.

This legislation would also eliminate many of the legal uncertainties which
now drive private investors away from American waters and to other ,nations
of the Western Hemisphere! The present system only serves to create invest-
ments and jobs ahroad and raises our C(01, of imported oil, already high, even
further.

Drilling Investment CreditLast April I proposed that the investment credit
provisions of present tax laws be extended to provide a credit for all explora-
tory drilling for new oil and gas fields. Approval of this provision would pro-
vide an essential incentive for new oil and gas exploration. At the same time,
I am asking the Congress to eliminate the tax shelter that now exists for
wealthy taxpayers who reduce their taxes, by taking deductions for invest-
ments in oil drilling.

Mineral Leasing ActThe Mineral Leasing Act of 1920 governs the explo-
ration and production or oil, gas. coal, and other minerals on Federal lands
while the Mining Act of 1872, governs the exploration and mining for "hard-
rock" (gold, silver. copper, etc.) minerals. Both acts have become obsolete.
Last February, I proposed a bill that would place all mineral exploration and
mining activities on Federal lands under a single Federal leasing system. The
bill would assure that the persons 'who obtain the leases are those who have
an interest in early exploration for oil, gas, and other minerals. It would also
require that exploration meet the environmental standardq of the Adminis-
tration's proposed Mined Area Protection Act.

Organizing the Federal Energy EffortIf the Federal Government is to
achieve prompt and productive results in the energy field, its many energy
programs and resources must be organized in the best possible manner. Toward
this end. I have suhmitted several organizational proposals to the Congress
and urged their prompt adoption. One calls for establishment of the Federal
Energy Administration as ,scussed above. The others call for statutory es-
tablishment of th followinwl

,,,
(1) Energy Rese _nd Development Administration: This new organi-

zation would provide unified leadership and direction for energy technology
programs at the Federal level. ERDA'would include the research and devel-
opment as well as the production functions of the Atomic Energy Commis-

',non, along with selected energy research and development functions of the
0. Department of the Interior. the National Science Foundation, and the Envi-

ronm,..i Protection Agency. Under this proposal, the five - member Atomic
Er:rgy Commission would be renamed the Nuclear Energy Commission and
we ild carry out the vital task of licensing and regulating the rapidly growing
use of nuclear power.

(2) Depart ent of Energy and Natural Resources: As the longer-runi
solution to th many itnerrelated problems in the energy and natural resources
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"area, I haVe proposed the establishment of this new department. DENR
would incorporate most of the responsibilitieP6f the Department of the
Interior: the activities of the Forest Servicnd certain, water resource
functions of the Department of Agricyplture,; the activities of the National
Oceanic and Atmospheric Administration of the Blepartment of Commerce;
the water 'resource. planning functions of the Corps of Engineers; the gas
pipeline-bqetj functhins _of the Department of Transportation, and the
Water Resources Council. Drawn together, these responsibilities would form
the basis of a modern dipartment truly capable of providing a much needed
balance between' the wise utilization and careful conservation of our Nation'it"
precious natural resources.

Because of the energy'crisis?I urge that the Congress give priority attention
to the creation of FEA and ERDA. Because of its comprehensive scope,
DENR may require additional examination by the Congress, but I reaffirm the
need for this modern Cabinet department. Once DENR is established, it
should incorporate the functions (It ERDA and FEA.

B. New Legislative Initlativos
In addition to the legislation now pending before the Congress still further

stepr must be taken if we are' to progress. at a proper pace toward self -
sufficiency. Within the next several weeks, I will be sending to the Congress
a number of 'legislative proposals to help us take those steps, including:

Changes in Foreign Tax Treatment U.S. companies that. produce oil her-
seas have been granted the same 22 percent depletion. allowance abroad
that is granted to U.S. companies producing oil in the United States.
Both allowances provide an incentive for oil production.

As we move toward U.S. self-sufficiency in energy, chowever, we want to
encourage greater development of U.S. energy resources rather than foreign
resources. I am therefore asking the Congress to eliminate these foreign
depletion allowances, while '..retaining the depletion allowance foKsiomestie
oil production. 0

Taxes paid to foreign governments by U.S. oil companies drilling abroad
have increased dramatically. There is growing concern about the degree
to which such increases shciald be allowed as credits against U.S. tax on
other income. Under these circumstances, it is no longer realistic to treat
these payments to foreign governm6nts entirely as income taxes creditable
against the U.S. tax. Obviously, however, the oil producing countries,
like any other country, have the right to impose taxes and s?me reasonable
portion of. those taxes should be creditable. I have asked the. Treasury
Department to prepare proposals which. would cause part of these amounts
to be designated as a creditable tax and the balance to be allowed solely as
a deduction.

Accelerating the Licensing and Construction eof I iclear Facilitiet--
Nuclear power, which lessens our dependence on foreig uel, is an essential
part of our program of achieving energy self-sufficiency. A present, however,
it takes 9-10 years to "complete. the planning,, licensing, and construction
of nuclear power plants. In order to get vitally needed nuclear power on-line
more rapidly, I. have directed that steps be taken to reduce the licensing
and construction cycle to 5-6 years, without compromising, safety and
environmental standards.

I will soon transmit a legislative proposal to expedite the completion of
nuclear power plants by separating the approval process for plant sites
from the reactor licensing process and by encouraging the use of standardized
plant designs. These designs,. once approved, would reduce the required licens-
ing review time and would enhance safety. This legislation would also
permit the establishment of an inventory of approved sites for nuclear
plants.
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Efficiency Labels Energy conservation must play a major role in achieving
self-sufficiency, but few of the products we now purchase clerly inaleate..
how much energy they require to operate. To assure that such infor ion
is available, I will shortly submit to the Congress legislation requiring that
all major appliances and automobiles produced or imported into the United
States be clearly labeled to indicate their energy use and energy efficiency.

Energy Facilities Siting:The present multitude of Federal, State, and local
approvals required for the construction of energy facilities has 'caused serious
delays in theii availability. There is also no provision for advanced approval
of sites which will be needed An the future. In addition, the public has
often been frustrated because public participation in the site approval
process seldom occurs early enough to affect the basic siting decision.

In 1971 I Kquested legislation to overcome these problems forodectrical
power plants and transtriispion lines. sl resubmitted similar legislation in
February 1973, but the Congress has riot acted on my proposal. I have now
directed that new legblation be prepared, building upon my earlier proposals
but covering additional ,critical energy facilities. This legislation will be
directed toward:

.. advanced approval of adequal. sites for energy facilities on a regional
basis;

better coordination of the various approvals now required by all levels
of Government;

and improved long range planning of energy facility requirements.

Changes in the Clean Air ActThe Clean Air Act has provided tee-basis
for major improvements in air quality and we must continue our progress
toward even greater improvement. However, during the current energy
shortage, it has become clear that some changes in the act are,, needed to
provide greater flexibility in deadlines and other requirements. The special
energy legislation now before the Congress would permit temporary relaxation
in some requirements applicable to po er plants when an adequate supply
of clean energy is not available. It w uld also extend the deadlines for
the reduction of emissions from automobi es. I hope the Congress will move
quickly to grant authority for tempora y relaxation of requirements and
freezing the standards for auto emissio snow applicable to 1975 model
carsfor two additional years. This latter action will permit auto manufac-
turers to concentrate greater attention on improving fuel economy while re-
taining a fixed target for lower emissions. These changes can be made without
significantly adverse effect on our progress in improving air quality.

The Congress has also been advised by the Environmental Protection
Agency of evidence demonstrating that the reductions of nitrogen oxides

0 from automobiles as required by the Clean Air Act are unnecessarily stringent
and that technology to achieve the reductions is not yet practicable. In addi-
tion, the Congress has been Advised by the Environmental Protection Agency
that deadlines cannot be met for rnteting air quality standards in some
metropolitan areas without drasticall curtailing the use of motor vehicles.
For instance, these deadlines would require that motor vehicle usage in

jI.os Angeles be reduced by as much as 87 percent.
An entensive review is now underway within the executive branch of

the implications of court decisions which require that EPA act to prevent
"significant deterioration" of air qualitya requirement that is not defined
in either the law or court decisions. This matter has far-reaching implica-
tions for public policy regarding land, use as well as air quality. Changes
in the law may thus be required to deal with this problem, and we will
consult with the Congress as appropriate.

We must continue to assess the impact of actions required by the Clean
Air Act so that there will be a basis for 'sound decisions that provide an
appropriate balance among our objectives for environmental quality, economic
and social growth, energy supply afid national security.
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IV. New Administrative Actions and Studies 7

In additiori to preparing the legislatiA proposals above, I halve directed
that a number of executive actions be taken and additiOnal legislative studies
be made which vould help us to succeed with Project Independence. Among
'these actions are the following!

Outer Continental Shelf Development

The undiscovered oil and gas beneath our Outer, Continental Shelf can
provide a significant portion' of, the energy necessary to make us self-sufficient.
I have already ordered leasing in that area to be stepped up. Today I am
directing the Secretary of the 'Interior to increase the acreage leased on the
Outer Continental Shelf to 10 million acres beginning in 1975, more than
tripling what had originally been planned. In later years, the amount of
acreage to be lased will be based on market needs and on industry's record
of performanc6 in exploring and developing leases. In contracting for leases,
the Secretary of the Interior is also to ..ensure ,that the proper competitive
bidding procedurd are followed and that environmental safeguard& 4re
observed. He will, in addition, set up an interagency program for monitoring
the environmental aspects of the new leasing program. There will be no
decision on leasing on the Outer Continental Shelf Atlantic and in
the Gulf of Alaska until the Council on knvironmen I Quality completes
its current environmental study of those areas.

Alaska Pipelines

In 1973, the Congress passed the Alaskan pipeline bilt allowing the con-
struction of a vitally needed oil pipeline. The Secretary of the Interior plans
to issue the construction permit for that pipeline this afternoon,, and con-
struction should begin tiffs year. ao

It has long been clear that while an oil pipeline was needed, it alone would
not be enough. In addition to the Mtge oil reserves in the North Slope of
Alaska, there are also gas reserves there of at least 26 trillion cubic feet
ettcra-gh to heat 10 million homes for 20 years. Construction of a gas pipeline
should thus accompany the construction of the oil pipeline. What is now
needed, and what I am directing, is prompt action by the Administration.
Interior Secretary Morton expects to receive two competing applications for
the gas pipeline in the near future, one proposing construction across Alaska
and the other proposing construction across Canada. have asked the
Secretary to consider these proposals carefully but promptly and to deliver
a recommendation to inc as soon as ptssible. I have also asked the Secretary
to undertake a further study of the need for future oil and gas pipeline capacity
and the best routes for new pipelines should they prove necessary.,

Stimulation of Synthetic Fuel Production

At current rates of consumption, our coal reserves could supply our needs
for 110 years while shale oil could satisfy an additional 150 years of 'demand.
However, these resources are not easily recoverable, or usable in amanner that
is,environmentally acceptable. Therefore, the development of a domestic syn-
thetic fuels industry----the production of oil from shale and, the production .
of gas- or oils from coal can be an important element of our program for
reducing our future dependence on energy imports.

Tile recent bidding for ate first commercial oil shale lease indicates strong
commercial interest in shale oil development. Five other lease offerings of
Federal oil shale lands will be made this year. Several companies- have also
announced plans to construct plants for the production of commercially
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usable gas from coal, Nevertheless, a variety of factors including environ-,
mental, economic, technical, and regulatory problems impose constraints .
on any major increase in this commercial production and industrial use of
synthetic fuels. I have therefore asked the Administrator of the Federal
Energy Office to head up an interagency evaluation of financial or economic
incentives or reglOatory changes that may be needed to stimulate domestic
production.

Evaluating Energy Efficient Products

There are now several products on` the (inarliet which, if given wider use,
might help us to use energy more efficilntly and could conceivably reduce
air pollution. Among them are chemical catalysts and additives, attachments
for automobile engines and more efficient heat transfer devil, es for industrial
and home furnaces. Previously, these prbducts have not been commercially
profitable because of the low price of filet. With an increase in fuel prices,
hpwever, they have !Iconic more attractive. I haVe therefore directed thi'!
Federal Energy Office to collect information on these products and on their
energy efficiency. As results are available, we will publicize them and, where
appropriate, will purchase the products for we by the Government.

Improving Urblrl Transportation

It is widely recognized now that the 'development of better mass transit
systems may be one of the key solutions to booth our energy and environmental
pfbblems. My budget for- fiscal year 1975, which will be sent to the Congress
in the next two weeks, gives special priority to the improvement of urban
transportation, especially transit bus fleets. In addition, I will soon propose
legislation to increase the amount and flexibility of Fedefirtransportation
aid which is available to local communities.

Energy Researchend Development

Nowhere will thc'need for the combined efforts of industry and Government
be greater than in energy research and development. If weAare to see the
successful culmination of Project Independence, the 'Federal Government
must work in partnership with American industry.

For the last five years, I have provided for a continual expansion of our
efforts in energy research and development. Federal funding increased almost
75 percent frdin $382 million in fiscal year 1970 to $§72 million in fiscal
year 1973 and was then raised to $1 billion for fiscal year 1974. Last June
I announced my commitment to an even more rapid acceleration of this
effort through a $10 billion Federal program over the next five years, and I
asked the Chirman of the Atomic Energy Commission to develop recom-,
mendations for the expanded program.

Today I am announcing that in fiscal year 1975--the first year of my
proposed five year, energy R&D programtotal' Federal commitment for
direct energy research and development will be increased to $1.8 billion,
almost double the level of a yeat ago. In addition, I will be requesting an
increase of $216 million for essential supporting programs in basic and
environmental effects research.

Regardless of short-term fluctuations in the 'energy supplies, our Nation
must move swiftly and ,steadily on a course tq self-sufficiency. The private
sector clearly must provide most of the money and the work for this effort.
We must also guard against Government expenditures which merely replace
private sector investments. But the Federal Government does have -a role
to play in supplementing and accelerating private development ana filling
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'Major technological gaps where market' incentives are lacking. The Federal
expenditures which I am announcing today are designed to sbrve those
purposes.

In pursuing our energy R&D program, we must maintain balance. an-
not afford to cliv1ct-all our efforts to finding long-term solutions while igniar-

. ing our immediate problems, nor' can we concentrate too strongly on finding
short-range solutions. Our program must be structured to provideois with pay-
offs in the near, middle, and far term.

For the near termthe period before 1985we must develop advanced
technologies in mining and environmental control that will permit greater
direct use of our coal reserves. We must speed the widespread introduction of
nuclear power. And we must work to develop more efficient, energy-consuming
devices, for use in both home and industry.

Beyond 1985, we can expect considerable payoffs from our programs in
nuclear breeder reactors and in advanced technologies for the production of
clean synthetic fuels f'rom coal. By this time, we should also have explored the
potential of other resources such as solar and geothermal energy.

For the far term, our programs in nuclear fusion, advanced breeder reactors,
hydrogen generation and solar electric power appear to he the ultimate keys
to our energy future.

V. Conclusion

Although shortages were long in appearing, the energy crils itself came
suddenly, borne by a tragic war in the Middle. East. It was a blow to Ameri-
can pride and prosperity, but it may well turn out to be a fortunate turning
paint in our history.

We learned, at a stage short of the truly critical, that we had allowed our-
selves to become overly dependent upon foreign supplies of a vital good. We
saw that the acts of foreign rulers, even far short of military action, could
plunge us into an authentic crisis. The Arab oil embargo will temporarily
close some gasoline stations, but it has opened our eyes to the short-sighted
policy we have been pursuing.

The energy emergency has shown us that we must never again be caught
so dependent upon uncertain supplies. It is a lesson the American people
must and will take to heart, By 1980, if we move forward with the proposals
I have outlined today, I believe we can place ourselves in a position where

'we can be essentially independent of foreign energy producers.
America has half the world's reserves of coal. It has billions of barrels of oil

in the ground, as well as convertigle oil shale. It has vast natural gas reserves.
We have the world's largest installed nuclear capacity and half the world's
hydroelectric plants. This represents a 'truly enormous store of energy.

The United States also has the largest pool of highly trained scientific
talent in the world. Our managerial skills in the private sector are enormous.
And our Organized facilities for solving technical problems in universities,
businesses, and government are unparalleled.

I have no doubt thaKthe bringing niether of these natural and human re-
sources can propel us toward an era of energy independence.

It will take time But along the way we will assure that no groups of
Americans are better off because other groups are suffering. We will assure
that the genius of the free enterprise system is maintained and not destroyed
by its response to this crisis.

Year from now, let us look back upon the energy crisis of the 1970s as a
time when the American spirit reasserted itself for the lasting benefit of Amer-
ica and the world.

RICHARD NIXON
The White House,

January 23; 1974.
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APPENDIX G

Federal Environmental
Program Budgets*

a

Overview

Outlays for environmental programs will be approximately $7 billion for
1975, an increase Of $1.7 billion over 1974. The objectives of .these prograins
are: to increase understanding of the total environment; to protect the en-
vironment and to enhance specific portions of it; and, to control andtabate
pollution. Outlays for understanding, describing, and predicting the environ-
ment will be $1,107 million, an increase of $84 million over the 1974 level.
Outlays for protectioitland enhancement activities in 1975 will be $1,099
million, an increase of $92_ million over the prior year's level. Outlays for
pollution control and abatement 'activities will be $5.26 billion, an increase of

$1.5 billion over She 197t figure, In addition, there will be approximately
$300 million more for the environment in 1975 as a result of new programs
in response to developing alternative sources of energy. This latter increase
is not reflected in this 'anajisis. Trends in total environmental outlays and the
activities involved are displayed in chart P-1.

* Office of Management-and Budget, Special Artalytes: Budget o/ the U.S.
Government, Fiscal Yectr 1975 (Woshington: GovernMent Printing Office,
1974), pp. 235-249.

` Outlays are expenditures in paymeht of obligations which have been made
under budget authority granted by Congress. Budget authority for 1975 rep-
resents what the President`v.4...11 recomt4nd that Congress appropriate. Unless
otherwie noted, all figures in this Analysis are outlays.

. .
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Environmental Outlays, by Activity, 1971.75
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Understanding, Describing, and Predicting the Environment

Activities which describe the environment, predict environmental condi-
tions, and increase man's understanding of his surroundings are conducted by
11 Federal agencies. Outlays., in 1975 are expected to total $1,107 million.
Table P-2 describes these outlays with agency breakdowns. Activities con-
ducted in order to understand, describe, and predict the environment, as
presented in taSTe P-1, include:

observing and predicting weather, ocean conditions, and environ-
mental disturbances (such as earthquakes) ;
locating and describing natural resources;
prepAting physical environmental surveys of the environment ;
research on modifying weather;
understanding the impact of man upon the environment; and
ecological and other basin environmental research.

Total research and development expenditures, aggregated from each
three functional categories, are displayed in table P-8.

of the

Environmental Protection and Enhancement Activities

Environmental protection and enhancement activities are conducted by 11
Federal agencies with outlays expected to total $1,099 million in 1975. Table
.P -4 breaks these figures down for agencies with the largest programs. Activities
budgeted for in this area include:

city recreation;
preservation of unique natural areas and endangered species;
conservation and management of sport fish and wildlife;
noncity recreation;
historic preservation and rehabilitation; and
other similar activities which account for 9% of the environmental
protection and enhancement dollar.
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Funding for these activities is displayed in table P 3

Pollution Control and Abatement/ Activities

The largest portion of environmental expenditures is for pollution control
and abatemeUt activities. This reflects the expansion, of the construction grants
program for sei, age treatment facilities under the 1972 Water Pollution
c,mtrol Public Law 92 500 ). The outlays for such grants will be
$3.33 billion, 70.7/ of all pollution control and abatement activities. While
the construction grant program is the largest component of this category,
it is only one of a number of programs to fight pollution conducted by
Federal agencies. Other abatement and cel,trol activities, as reflected in table
P 6, are:

extending financ' il assistance to State and ,Incal governments for pol-
lution control programs;
regulating pollution and enforcing standards;
conducting research specifically oriented toward controlling and ahat-
ing pollution ; and
controlling pollution from Federal facilities.

Table P 7 displays which agencies conduct these activities,

Outlays for all three categories of environmental programs for 1975 are ,
displayed below. Because of their relative magnitude, outlays for construc-
tion grants have been separated from the pollution control and abatement
category.

c

1975 Environmental Outlays (Estimates)
[In millions of dollars]

Understjtndrng, describing, and predicting the environment 1,107
Protection and enhancement activities 1,099
Pollution control and abatement activities (excluding construction grants) 1,908
Construction grants 3,350

Understanding, Describing, and Predicting the Environment
Over $1 billion will be spent to increase. understanding of the environment

This knowledge is necessary to protect and enhance the environment as well
as to control pollution and curtail environmental degradation. wide range
of activities are conducted to understand, describe, and predict environmental
conditions. Objectives range from the provision of routine weather forecasts
to the scientific understanding of complex ecological systems,

Budget authority
Outlays
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(In millions of dollars]

1973 1974 1975
actual estimate "estimate
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As table PwI indicates, almost half of the funding will support environmental
observation, research, and measurement in order to describe and predict
weather, ocean conditions, and earthquakes. Outlays will amounrhp$490 mil-
lion inI975 for activities in these areas alone. $273 million will also be pro -,
vided for survey activities for the purpose of preparing maps and charts and
locating and describing natural restiuices. Weather modifcatipn research
will receive $2l million. Reselarch to dqelop a better understanding of the
impact of the edvironment on man, and to increase knowledge of basic ecology
and environmental systems will receive $159 million in 1975.

Agencies Involved

Department of Transportation research will focus on making transporta-
tion facilities compatible with the environment, and on conserving energy
through more efficient use of existing transportation resources. The Coast

t Guard collects oceanographic and meteorological data for the preparation of
maps and charts to be used in the development of ocean transportation. FAA
activities aft devoted to an understanding of adverse environmental effects
of aircraft noise, pollution, and sonic booms. The agency will continue work on
a multiyear, multimillion dollar research program on the effects of engine
exhaust on the stratoseere.

Table P-1

Understanding, Describiniand Predicting the
Environment

[In \millions of dollars)

Typo of activity

Budget authority Outlays

1973
actual

1974
esti-
mate

1975
esti-
mate

1973
actual

1974
esti-
mate

1975
esti-
mate

Observe and predict weather,
ocean conditions, and dis.
turbancos:

Fiesoarch and development 145 151 151 135 142 149
Operations 321 339 368 317 326 349

Locating and describing net.
urn! resources:

Research anddevelopment 139 128 147 130 126 143
Operations 127 134 151 120 138 150

Physical environmental sur-
veys:

Research and development 14 12 9. 10 14 12

Operations 0 96 107 128 93 104 123

Weather modification.zesearch 18 21 22 17 21 21

Research on onvironmattalLim
pact on man 79 75 80 66 77 82

EcolOgIcal and other basic on
vironmontal research 68 76 79 66 74 77

Total 1,0011 1,043 1,134 956 1,023 1,107
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Table P-2

Understanding, Describing, and Predicting the
Environmentby Agency

[In millions of dollars]

4goncy

Budget authority Outlays

1973
actual

1974
esti-
mate

1675
esti-
mate

1973
actual

1974
esti-
mate

1975
eat'
mato

Commerce 282 322 364 281 313 348,
DefenseMilitary 146 157 160 141 147 149
National Science Foundation 107 106 113 97 }04 109
Interior 152 156 178 / 142 152 177
National Aeronautics and

Space Administration 142 124 125 127 121 127
Agriculture 109 114 26 103 118 126
Health, Education, and Welfare 31 28 29 26 31 84
Transportation 23 18 14 23 18 14
Smithsonian Institution 13 8 a 8 8 8
Other agencies 11 16 8 It 16

Total 1,043 1,134 956 1,023 1,107

Research by the Department of Housing and Urban Development includes
analyses to increase knowledge of the effects of urban and nonurban change,
particularly ds it affects and in affected by the naturarenvironment.

The Smithsonian Institution develops environmental base-line data on the
abundance and distribution of plants and animals in relation to modification
of the environment by man. It also identifies indicator organisms that can be
used in monitoring the environment.

In the Department of Commerce, the National Oceanic and Atmospheric
Administration conducts a wide range of environmental .moniforing and
prediction activities, weather modification experiments, surveys for mapping
and charting, data archiving and dissemination services, and related research.
Particular emphasis will be given to improving weather monitoring, predic-
tion and warning. Increased outlays in 1975 will support improvement of
weather prediction and warnings through better basic observations. The
weather latellite 'program will provide enhanced environmental warning
services and will prepare for the next generation of polar-orbiting satellites.
Implementation of the air quality observation network will be continued as

coastal zone research.
The Department of Health, Education, and Welfare, through the National

Institute of Environmental Health Sciences, conducts research directed at
the identification of chemical, physical, and biological environmental factors
which affect human health.

The Department of Defense conducts activities in environmental observa-
tion and measurement to describe and predict weather, ocean conditions,
and disturbances important to military operations. Research is conducted
in oceanographic instrumentation development and operational systems for
observing and forecasting the ocean environment. The Corps of Engineers
conducts hydrologic studies as a background for future use in optimum design,
construction, and operation of water control structures. The Corps also
examines the effects of construction on coastal ecology in order to permit more
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accurate assessment of the ecological effects of offshore construction, and
dredging.

The National Science Foundation supports environmental research with the
objective' of increasing the Nation's knowledge base in order to improve
environmental management. Studies are undertaken in all aspects of the
biosphere on an environmental systems basis:Efforts will continue to measure
and assess the environmental effects of mining, manufacturing, use, and
disposal of metallic. and synthetic organic compounds.

In the Department of Agriculture, the Agriculture Research 'Service con-
ducts research by remote sensing to study animals in a natural 'environment,
crop conditions and jnsecl infestations, and soil-water-plant conditions in
order to improve both animal and crop production. It is also increasing its
efforts to monitor and understand the ecological patterns of disease and
insects in order to develop an integrated pest management program which
would reduce the us f pesticides.

The Forest Servi studies forest ecosystems so that policy decisions and
management practic can lead to improved productivity while maintaining,
the quality of the env vnment. The Soil Conservation Service conducts soil
and snow surveys, and makes water supply forecasts.

The Department of the Interior attempts to increase understanding of
the environment through research conducted by its various bureau'. The
Bureauof Reclamation is conducting research on weather modification, water
salinity problems, and the effects of water project construction operations
on ecology and limnology.

The Park Service conducts natural science ecological studies leading to
improved resource management and proposals relating to impact of develop-
mentson the park environment.

The Office of Water Resources Research sponsors, and provides for the
conduct of research, investigations, and experiments in the water resources
field.

The National AerAautics and Space Administration, through its use of
satellites, has developed a number of programs with the potential of making
accurate short-term (a few hours) weather predictions, and accurate long-
term (2 weeks) weather and climate predictions. Earth resources are being
studied through investigations conducted through the Earth Resources Tech-
nology Satellite ( ERTS) Program. In addition to helping to better under-
stand natural resources systems, the NASA ERTS programs are used for
identifying, evaluating, and monitoring animal and plant habitats and dis-
tributions, water and-vegetation distribution, geological effects on' vegetation
distribution and surface moisture. and the effect of thermal and jirticulate
pollution on the ecology and environment.

Environmental Protection and Enhancement Activities

Over $1 billion will be spent to protect and enhance the environment.
Emphasis is on programs which will enable man to use and enjoy the outdoor
environmatnt through the provision of recreational facilities, parks, and open
space, by planning for the conservation and management of wildlife and
fishery resources

[In mil/ions of dollars]

1973 1974 1975
actual estimate estimate

Budget authority 993 780 1, 060
Outlays 820 1.007 I, 099

The Federal.Government provides grants to State and local governments
for protection and enhancement activities. These include funds for acquiring
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and de% eloping land for reer4*.onal purposes. for preserving open space,
and for fish and wildlife refuges. Outlal,s for aid to State and local govern-
ments will increase from $329 million in 1974 to $341 million in 1975.

The Federal Cowernn nt also performs direct activities such as acquiring
lands for the preservation of nationally unique natural areas and for recreation, (
supporting ,..tvrt fisheries and wildlife preservation activities, preserving

'historic properties, and conducting related functions. Major environmental
protection and enliant n t activities an :

city recreation, including federally assisted or direct Federal projects
or activities such as historic preservation ;
preservation and management of unique natural areas and endangered
species -national parks, monuments, scenic rivers, trails, wildernesses,
seashores, and refuge for e angered species;
provision of noncity enera7 recreation in national recreation areas;
recreation programs i natj al forests, and recreation sites at Federal
water projects;
management 61 sport fish and wildlife at national wildlife refuges,
fish hatcheries, and projects to protect rare and endangered species;
and
historic preservation and rehabilitation, including national historic
sites, military parks, and other federally assisted historic preservation
and rehabilitation.
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Table P-3

Environmental Protection and Enhancement Activities
(In millions of dollars'

Budget authority, aqlays

1973
actual

1974
I esti. %

mato

1975
esti-
ma to

1973
actual

1974
esti-
ma to

1975
esti-
mate

Financial aid to State and local
governments:

Purchase, development, and
operations:

City recreation 95 19 55 69 89 89
Preserve unique natural

areas and prOtect on
-.clangored species 22 0 0 19 22 22

Noncity general recrea
Lion 140 59 148 04 126 r5-4

Sport fish and wildlife 71 79 87 66 73 73
Historic prosolvatio'n and

rehabilitation 12 12 20 9 12 lb
All other State, and local

aid 2 12 13 1 7 16

Subtotal 340 176 .323 248 329 341
/

Direct Federal activities:
Purchase, development, and

operations:
City recreation 52 74 106 46 103 109
Preserve .unique natural

areas and protect en-
dangered species 202 144 159 155 150 160

Noncity general recrea-
tion 190 147 170 172 159 174

Sport fish and wildlife 115 123 144 110 127 147
Historic preservation and

rehabilitation 57 75 110 53 95 119
All other diroct Federal

activity 39 41 48 36 47 413

Subtotal 653 605 737 571, 678 758

Total 993 780 1,060 820 1,007 1,099

Agencies Involved

The Department ol the Interior, through its Bureau of Land Management,
proteCts and manages over 450 million acres in the Western States and
Alaska, representing 20e't of America's land base. Legislation proposed by
this Administration would establish a national policy that these national
resource lands be managed under principles of multiple use and sustained
yield in such a way as to protect the quality of the environment.

The Bureau of Outdoor Recreation promotes coordination of outdoor
recreation programs, and administers the Land and Water Conservation
Fund which provides grants for planning, acquisition, and development of
Statt and local recreation areas and Federal purchases of nationally important
lands. Funds to be obligated for these programs in 1975 will total $300
million, of which $196 million will be for grants to State and local

governments, and $98 million will be for Federal purchase of parklands.

G32-007 0- 74 - 39 6
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Table P-4

En,vironmental Protection and Enhancement Activities.
by Agency

(In millions 0 dollars)

11/0"

Agency

Budgot-autnerity

1973
actual

1974
esti-

mate,

Outlay°

1975
'con-
mate

1973
actual

1974
esti-
mate

1976
esti-
mate

Interior '
Agriculture
DefenseCivil
Commerce
Other agencies

Total

737
92
60
23
81

587
07
55
37
14

044
92
71
40
12

501
03
61
23
72

739
97
56
31
04

003
96
73
43
04

( 993 780 1,060 820 1,007 1,099

The Bureau of Sport Fisheries and Wildlife provides assistance to State
and local governments for fish and wildlife restoration, management., and
research. The Bureau administers 95 hatcheries and 356 units in the National
Wildlife Refuge System containing 30.7 million acres. Endangered species are
protected on 82 of the national wildlife refuges.

The National Park Service administers 290 areas comprising about 29
million acres located in 47 States, the District of Columbia, Puerto Rico,
and the Virgin Islands. These include national parka, monuments, historic
sites and other areas which have been established' to preserve the Nation's fa
natural and historic heritage. -

Public recreation in a major function at many of the Bureau of Reclamation's
multipurpose projects.

In the Department of Commerce, the National Oceanic and Atmospheric
Administration is placing emphasis on improved management of the Nation's
coastal zone through federally assisted and coordinated State programs. In
1975, NOAA will continue to provide grants to 5 tates for the preparation
of their coastal zone management plans and the initial phases of administration
of those pllns. Other increases in 1975 will provide for administration and
enforcement of the Marine Mammal Protection Act of 1972, research on
the status of stocks of whales, and research on fur seals. Research on aqua-
culture, and grants to Staten for the enhancement and restoration of the
marine fishery resources will be continued.

The Depaltment of Agriculture carries out a variety of environmental
activities, particularly through the Forest Service. The 187 million acres
of National Forest lands are managed in accordance with the provisions
of the Multiple Use-Sustained Yield Act to provide outdoor recreation,
range, timber, watershed, mineral, and wildlife values in combinations that
will bent protect resources without impairing the productivity of the land.

The Department of Defense (Corps of Engineers) provides facilities for
i.va.teri)aarzi recreation at reservoirs and other public works.

Pollution Control and Abatement Activities

The largest portion of environmental expenditures is for _cleaning up
pollution and snipping further environmental degradation. In outlays, this
will be $5,099 million.
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Budget authority
Outlays

[In millions of dollars]

1973 1974 1975
actual estimate estimate

I

8,
1,

521
925

5,
3,

768
714

11,
5,

929
263

Contract authority of $4,000 million for construction grants in 1975 was
made available in 1974 as provided by law.

Tabl9 P-5 expresses the Nation's funding for pollution control and abate-
ment, by media polluted. Among the media, water receives the greatest share
of total Federal pollution control obligations. This large share is a result of
grants and loans for construction of municipal waste treatment facilities. Air
pollution programs include research and development, grants to State and
local air pollution control agencies, and direct Federal operations such as

nitoring, standard setting, and enforcement. Activities relating to pollution
land axe for research, and other studies concerned with the effects of acid

,Thine drainage, nutrients, pesticides, and other substances. Federal pollution
control activities relating.) to radiation, pesticides, solid wastes, and noise
are directed toward research relating to effects, control technology, standard
setting, and enforcement. Excluded from the funding shown above for pollu-
tion control-and abatement lctivities are functions carried on for some other
purpose but which contribute to the reduction of pollution. Table P-5 also
summarizes the total Federal effort in terms of funding associated with se-
lected pollutants.

Table P-5

Pollution Control and Abatement Activitiesby Media
or Pollutant

[In millions of dollarsl

Media or pollutant
Obligations

1973
actual

1974
estimate

1975
estimate

Media polluted:
Water:

Construction grants and loans 3,299 4,478 5,159
Other 431 561 696

Air 461 630 701
Land 61 62 66
Other (e.g., living things, materials) 293 279 292
Multimedia (i.e., more than 1 of above) 131 114 145

Total
Selected poliutants:

4,676 6,124 7,059
.1

Stilid wastes 150 14 200
Pesticides 61 68 71
Radiation 181 -192 IL 236
Noise 66 88 62

I Funds for selected pollutants are included in the "media" breakdown above.

0
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Activities Involved

Financial Aid
-,-Outlays to construct municipal' sewage treatment facilities will rise to

$3.35 billion an increase 'of $1.35 billion over 1974. Funds allotted to the
States for waste treatment plants from contract authority will increase by $1
billion to a level of $4 billion, a 33% increase over 1974 and a 100% increase
over 1973 levels. This $4 billion allotment to the States is reflected in 1974
budget authority, not 1975 budget authority, since it was made available for
obligation in 1974. Grants from the allotted funds will cover 75% of the
eligible costs of constructing municipal sewage treatment plants. In addition,
Federal tqlc exemptions for industrial revenue bonds for pollution control
facilities wirEontribute to the increased use of such bonds, the level of which
rose from $550 million in 1972 to $1 billion in the first half of 1974. The
Environmental Financing Authority of the Department of the Treasury will
assist cities by buying municipal bonds for sewage treatment facilities if they
are not purchased in the marketplace.

Table P-6 j
Poltution Control and Abatement Activities by Function

[In millions of dollars]

Type of activity

Bud get auth ority Outlays

1973
actual

1974
esti-
mate

1975
esti-
mate

1973
actual

1974
esti-
mate

1975
esti-

mate

Financial aid to State and local
governments 7,242 4,3BZ. 3371 908 2,282 3,632

Research and development 599 688 735 489 644 719
Federeabatement and control

operation s 2'17 263 297 215 265 304
Manpower development 16 13 11 14 13 12
Reduce pollution from Federal

belittles 311 270 321 174 344 392
Other pollution control and

abatement activities 135 171 194 125 166 204

Total 8,521 5,768 1,929 1,925 3,714 5,263

I These figures include water and sewer programs of the type funded by FHA and
0E0. These figures were, not included in previous Analyses.

3 Contract authority for the Environmental Protection Agency in 1975 was made
available in 1974 as provided by law, and therefore appears in the 1S14 colOmn for
Budge*Authority instead of the 1975 column.

Included in th,P grant figures are funds made available to State, regional,
and local agencies to help support air pollutio control programs. Outlays of
$696 million in 1975 will provide financial as istance for implementing the
national primary and secondary ambient air qu lity monitoring systems, emis-
sions inventories, plans for effective enforceme t of standards, land use and
transportation control regulations, and air pollution emergency plans. Tech-
nical assistance is also provided to pollution control agencies for air quality
programs.
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Research and Development
Spending for research and development activities in the area of pollu-

tion control and abatement will increase from $644 million in 1974 to $719
million in 1975' These activities include efforts oriented towards determin-
ing the sources and effects of pollution, and developing and testing pollution
control technologies. The major research emphasis will be on the refinement
and application of current abatement technologies, the study of human health
and ecological effects, the economic costs and benefits of alternative stand-
ards and regulatory approaches and research on low emission fuel efficient

automobiles.
Water quality research will emphasi2e development of criteria for protec-

tion of marine and fresh water fish and other aquatic life. Research in con-
trol technology and improving water quality in the Great Lakes will be
continued.

Air quality research and development efforts will concentrate on pollution
effects through field investigations, regional air pollution models, and epi-
defniological and toxicological studies of the effects of pollutants on man
and animals. Ongoing dem strations of stack gas treatment technology will
be completed and efforts wt l be directed to long-term technologies relative
to clean fuel development.

Abatement of Pollutio rom Federal Facilities
Federal a ndes are involved in a range of activities to control pollu-

tion from t it facilities. Among them are construction or modification of
was&=tr at nt plants, stack gas cleaning for air pollution control, and coop-
erative projects with States and communities for solid or liquid waste disposal.
Outlays for these activities will be $392 million in 1975.

Otfihr Abatement and Control Activities
Outlays will increase by $39 million in 1975 for Federal abatement and

control operations. Funding for manpower development activities will decline
at the' Federal level.

Agencies Involved

The Enoironmentell Protection Agency conducts and administers the major
pollution control and abatement activities of the Federal government. Such
outlays for EPA will increase from $2,559 million in 1974 to $3,991 million
in 1975. The greatest single category of Federal spending for pollution con-
trol and abatement is for grants for constructing or improving municipally
owned waste treatment plants.

Grants are also made for the development of basin, metropolitan, and/or
regional water quality management plans. Grants to State and interstate agen-
cies help establish and maintain programs of enforcement, monitoring, anal-
ysis of water quality, and review and appraisal of municipal wastewater con-
struction project. Similar grants are also made to State and local agencies
to help support their air pollution control programs, including the implemen-
tation of plans to achieve and maintain national ambient air quality standards.

Research and development accounts for $178 million of EPA's budget. This
will be allocated for studying the processes and effects of pollutants, including
the health effects of pollutants, theii ecological and other nonhealth effects,
the movement and transformation of pollutants in the environment, and the
measurement of pollution problems and research on low emission fuel effi-
cient automobiles. .0

EPA's abatement and control activities range across the total spectrum
of environmental problemsmonitoring, establishment and enforcement of
standards, issuing of permits, and providing technical assistance regarding
air, water, solid waste, noise, hazardous materials, and pesticides pollution.
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Table P-7

Pollution Control and Abatement Activities by Agency
[In millions of dollars]

Budget authority Outlays

1973
actual

T`974
esti-
mate

1975
esti-
mate

1973
actual

1974
esti-
mate

1975
esti-
mate

Environmental Protection'
Agency 7,427 4,629. I 695 1,113 2,559 3,991

DefenseMilitary 291 '294 343 143 .249 319
Atomic Energy Commission 186 202 236 174 194 231
Transportation 90 100 113 51 70 84
Agriculture 3 128 120 121 174 142
DefenseCivil 10 12 13 10 12
Interior 114 168 176 97 151 157
Commerce 2 150 115 100 102 92 83
National Aeronautics and

Space Administration 61 76 80 34 65 79
National Science Foundation 15 19 14 15 17
Other agencies 32 29 35 63 135 148

Total 13,521 .5,762 1,222 .1,225 3,714 5,263

Contract authority for the Environmental Protection Agency in 1975 was made
avajlable in 1974 as provided by law.

2 Fi4ur;s include expenditures for water and sewer programs. These figures were
not Included in previous Analyses.

The Department of the interior's" Bureau of Mines conducts research
and development into ways to prevent and abate pollution from mining
and is attempting to develop improved methods of removing pollutants
from mineral processing plants, and for recovering the valuable constituents
in mineral ptocessing wastes. It will increase research to develop methods of
converting coal to fuel gas with less pollution. .

The Atomic Energy Commission's environmental research, monitoring,
and surveillance activities provide data to assure that nuclear operations
are conducted according to procedures which minimize or eliminate hart*.
ful effects on the environment. These activities also enable the AEC to
carry out its respotisibilities for regulating the use of radioactive materials,
including licensing of nuclear power plants, and assist the Commission
in developing guidelines and policies related to all Federal agencies.

Most of the environmental program is directed toward the siting problems
of nuclear plants in fulfillment of the requirements of the National Environ-
mental Policy Act. Increased emphasis is being placed on offshore plant
siting and regional studies.

The Department of Defense will expand its research *prOgram to reduce
pollution from its industrial production, military, and other facilities. The

'Pr corps of Engineers administers a permit program under the Federal Water
ollution Control Act which makes it illegal to discharge dredged or fill

material into a navigable water without a permit. The Corps will cOntinue
to prepare studies regarding implementation of regional water quality man-
agement plans.

The National Aeronautics and Space Administration conducts a continuing
research and development program to reduce aircraft noise and pollution.
NASA is undertaking a major. new thrust to develop spacecraft with the
capability of detecting and monitoring atmospheric pollution.
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The Department of Commerce conducts a number of pollution control
and abatement activities:Its Economic Development Administration and the
Regional Action Planning Commissions provide grants and loans for the
construction of water and waste treatment facilities and water and sewer
lines where these items are needed to toster economic development. Technical
assistance is also provided to solve pollution control and abatement prOlems.
The National Oceanic and Atmospheric Administration will install equipment
to further.' control water pollution res4Iting from its ship operations. The
National Bureau of Standards is engaging in research and development
for reference standards and measurement systems for air, water, radiation, and
noise pollution.

The Department of Transportation's major program is in the area of
noise pollution control. The objectives of the noise abatement program are
to develop quieter diesel engines, jet exhaust noise suppression systems, and
to assist State and local regulatory and planning bodies in transportation
'noise reduction. The Federal Highway Administration will study techniques
to decrease the impact of highway noise, and to control erosion front
highway construction. The Federal Aviation Administration will continue
its program to develop quiet aircraft engines. It will also investigate sonic
booms, and development of design guidelines for airports so they fit in
with neighboring land use. The Urban Mass Transportation Administration
will continue programs to demonstrate advanced bus and rail technology
to reduce pollution and to conserve energy.

The Department of Agriculture conducts research on agriculturally related
pollution such as pesticides, animal and crop processing wastes, fertilizer,
and plant nutrients. The Cooperative State Research Servile and the Ex-
tension Service develop methods to reduce pollution from theproduction
and processing of agricultural products. The Forest Service investigates and
applies methods of controlling sediment pollution. The Animal and:Rlant
Health Inspection Sex-vice condOcts programs to reduce the amoutil of
pisticides used to control pests. The Farmers Home Administration makes
loans to local organizations to provide for throllection of sewage, and
to provide for the collection and ,disposal of man, animal, agricultural,
and other wastes in rural areas.

. Environmental Research and Development Activities

Funding for research and development programs which have been described
in this Analysis have been excerpted and are summarized in table P-8.

Table P-8

Environmental Research and Development Activities
w[In millions of dollars]

Category

budget authority Outlays

1973
actual

Pollution control and abate-
ment

Understanding, describing,
and predicting

Total

542

9

1,061

1974
esti.
mate

1975
esti.
mate

1973
actual

1974
esti-
mate

1975
esti-
mate

688 o 735 489 644 719

463 488 426 455 485

1,151 11,223 915 1,099 1,204

I This figure will Increase by approximately $300 million for environmental control
technology and to study the environmental effects of alternative energy sources.
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Other Activities

The meaning of the term "environment" is still subject to widely varying
definitions. This special analysi2. of Federal funding for environmental activities
has been limited to selected a,2a.s. However, the government conducts a wide
range of programs to attack problems of the total environment. Among the
areas of federally funded activities with significant environmental aspects
which are not included in this analysis are:

Mass transitthe Department of Transportation II assist in the
purchase of buses to be used in cities with serious air pollution prob-
lems. These will be available in the near term as, an alternative to the
automobile. DOT will also invest in rapid rail systems.
Indoor environmentthe Occupational Health and Safety Adminis-
tration of the Department of Labor is concerned with the health of
the indoor work environment, as is the Mining Enforcement and
Safety Administration in the Department of the Interior. Technical
support is provided by the Department of Health, Education, and
Welfare's National Institute for Occupational Safety and Health.
International environmental ,cooperationThe Department of State
contributes to the United Nations Environment Fund for the support
and coordination of international environmental activities, and, with
the Council on Environmental Quality, has been active in working
on a number of international environmental treaties such as the In-
ternational Convention on the Prevention of Marine Pollution by
Dumping of Wasteffand Other Matter.
Urban environmentthe Center for Disease Control within the De-
partment of Health, Education, and 'Welfare is attacking problems
associated with urban blight, such as rat control and the control of
childhood lead-based paint poisoning. The National Historic Preser-
vation Tnist pi-OA/ides for the restoration and maintenance of individ-
ual building of historic interest.
Pesticides---the Food and Drug Administration of the Department
of Health, Education, and Welfare analyzes hods to detect the pre-
sence of pesticide residues. The Bureau of Sport Fisheries and Wild-
life in the Department of the Interior does the same with fish to
make sure that they do not contain unacceptable levels of toxics. The
OCZupational Safety and Health Administration and the Environ-
mental Protection Agency regulate field reentry standards for those
who work in fields which use pesticides. The Department of Agricul-
ture, the Environmental Protection Agency, and the National Science
Foundation research alternative ways to control pests with reduced
reliance on chemical pesticides.

12.
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APPENDIX H

Advisory Committees of the
Council on Environmental- Quality

In addition to the Presidentially appointed Citizens' Advisory Committee
on Environmental Quality, the Council has appointed the Advisory Committee
on Alternative Automotive Power Systems. As required by Executive Order
11007, the members, a brief description of their functions, and the dates of
their meetings are listed below.

Citizens' Advisory Committee on Environmental Quality

Functions

Establish by Executive Order 11472, May 29, 1969, the committee ad-
vises the resident and' the Council on Environmental Quality on all aspects
of envir nmental quality and recommends actions by Federal, State, and local
governments and by'the private sector. The Council consults with the Com-
mittee pursuant to section 205 of the National Environmental Policy Act (42
U.S.C. fi 4345).

Chairman

Henry L. Diamond
Executive Director
Commission on Critical Choices for Americans
New York, N.Y

Members

Dr. Joseph Bogle
Los Angeles, Calif,

Colonel Frank Borman
Senior Vice President
Eastern Air Lines, Inc.
Miami, Fla.
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Robert Cahn
Environmental Editor
The,Christian Science Monitor
Waihington, D.C.

Rene Dubos
Rockefelle1 University
New York, N.Y.

James S. Gilmore, Jr.
President
Gilmore Broadcasting Corporation
Kalamazoo, Mich.

Arthur Godfrey
Arthur Godfrey Productions
New York, N.Y.

Dr. Joseph Haller
Hollidaysburg, Penn.

Governor Toni McCall
Salem, Oreg.

Jack B. Olson
Olson Boat Company
Wisconsin Dells, Wis.

Laurance S. Rockefeller
Chairman
Rockefeller Brothers Fund
New York, N.Y.

Willard F. Rockwell, Jr.
Chairman
North American Rockwell Corporation
Pittsburgh, Pa.

Lelan F. Sillin, Jr.
President
Northeast Utilities
Hartford, Conn.

Mrs. Thomas Waller
Bedford Hills, N.Y.

Mayor Pete Wilson
San Diego, Calif.

Meetings

September 9-10, 1973
January 11, 1974
April 19, 1974
June 10, 197'4

Advisory Committee on. Alternative Automotive Power Systems

Functions

The Committee advises the Council on research and development programs
and other technical progress toward developing low-emission, surface-vehicle
power systems as alternatives to the present internal combustion engine.
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. Chairman

Dr. David V. Ragone
Dean of Engineering
University of Michigan
Ann Arbor, Mich.

Executive Secretary

Sunders B. Kramer
. Environmental Protection Agency

Ann Arbor, Mich.

Members

James L. Dooley
Vice President, Engineering
McCulloch Corporation
Los Angeles, Calif.

Dr. S. William Gouse
Director, Office of Research and Development
Department of thejnterior
Washington, D.C.

Jack I. Hope
General Manager
General Electric Company
Cincinnati, Ohio

Dr. George J. Huebner, Jr.
Director of Research, Product Planning and Development
Chrysler Corporation
Detroit, Mich.
David F. Moyer
Director, Systems Research Laboratory
Ford Motor Company
Dearborn, Mich.
Professor Robert F. Sawyer
Department of Mechanical Engineering
University of California
Berkeley, Calif.

Ernest Starkman
Vice President,'Environmental Activities Staff
General Motors Technical Center
Warren, Mich.

Dr. John H. Sununu
Associate Ilan, College of Engineering
Tufts University
Medford, Mass.

Government Liaison Members

Dr. John A. Belding
Adva(r4d Energy Research and Technology Division
National Science Foundation
Washington, D.C.

William Dickinson
Deputy Director, Environmental Policy Analysis Division
Federal Energy Administration
Washington, D.C.
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Robert English
Chief, Power Systems Division
National Aeronautics and Space Administration
Cleveland, Ohio

Lewis Gerlach
Chief of Transportation Research
U.S. Postal Service ) Ir
Washington, D.C.

Dr. William Kirchoff
Deputy Manager, Measures for Air Quality
National Bureau of Standards
Washington, D.C.

Dr. Ernest N. Petrick
Chief Scientist
U.S. Army Tank-Automotive Command
Warren, Mich.

George W. Saunders
Assistant Commissioner for Motor Equipment
Transportation and Public Utilities
General Services Ad Ministration
Washington, D.C.

Dr. Richard L. Sttombotne
Assistant for Physical Sciences, Systems Development, and Technology
Office of the Secretary
Department oLTransportation
Washington, D.C,

Eric 0. Stork
Deputy Assistant Administrator
Mobile Source Air Pollution Control
Environmental Protection Agency
Washington, D.C.

Lawrence W. O'Connell
U.S. Atomic Energy Commission
Washington, D.C.

Meetings

November 15-16, 1973, Boston, Mass. ^
February 11-12, 1974, Washington, D.C.
June 13-14, 1974, Pasadena, Calif.
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Agriculture Department
Herbicide use: 392
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Pesticides in chickens: 161
See also Forest Service.

Agriculture and Consumer Protection
Act of 1973: 182, 191, 206

Air Pollution
Abatement, cost estimates: '175,
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See also ;Land Use.
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Continued

Fuel
Auto fuel economy: 126, 128
Emergency energy limitation

powers: 121
Emergency variance request

119, 120
Fuel contingency plans: 119
Fuel sulfur variances and am-

bient sulfur dioxide levels:
278

Geographical redistribution of
clean fuel: 124

Noise guidelines: 170
Permits

Ocean dumping: 149
Point source discharge: 143

Pesticides: 158-62,,
Radiation

Exposure standards: 162-163
Liquid metal fast breeder re-

actor: 110
Rodenticides: 161
Study programs abroad : 458
Water Quality

Criteria: 142
Effluent standards: 140, 141
Guidelines for cost evaluation of

sewage facilities: 148
Indices: 334
Industrial pretreatment stand-

ards: 147, 148
National Water Quality Inven-

tory Report: 282
National Water Quality Surveil-

lance System: 281-282
Toxic water pollutants: 154-156
Transportation and sewage

study: 490
Environmental Protection Tax: 29
Europeah Atomic Community: 434
European Communities: 434, 458,

459
Executive Order 11507: 173
Executive Order 11602: 172
Executive Order 11643: 187
Executive Order 11644: 207
Executive Order 11738: 172
Executive Order 11752: 173
Exotic Species. See Wildlife.

F

Fairfax County, Va.: 37
Federal Aid in Wildlife Restoration

Act of 1937: 182
Federal Aviation Administration:

168, 389, 397

Federal Council on Science and Tech-
nology: 204

Fedepl Energy Administration: 97,
100, 391

Federal Energy Office: 97, 120
Federal Environmental Pesticide Con-

trol Act: 151, 158, 159
Federal Government

Enyironmental program budgets:
564-578
Environmental responsibilities:
522-531
Pesticide use: 321
Pollution control in federal facil-

ities: 171-173
Sewage construction grants: 146

federal Highway Administration:
169, 389

Federal Insecticide, Fungicide and
Rodenticide Act of 1947: 159, 388

Federal Power Commission: 108
Federal Water Pollution Control Act

Amendments of 1972
Effluent standards : 34-35
Grants for municipal treatment

plants: 144
Impact statements and: 388
Industrial site locations and: 35
Monitoring and 281'
Municipal wastewater: 482-484
Objective of 142
Wastewater management plan-

ning: 36
Findley, Roger W.: 387
Finland: 459
First International Congress on Ecol-

Fish and Wildlife Service: 182, 325
ogy: 137

Fisheries
World appraisal of fishery re-

sources: 450
World and U.S. commercial fish

harvest, 1966-72: 354
Flood Disaster Protection Act of

1973: 50
Florida Environmental Land and Wa-

ter Management Act: 49
Fo d and Agriculture Organization:

433, 443, 447
Food and Drug Administration: 154,
Food, Drug, and Cosmetic Act: 151
Ford Foundation: 387
Ford Foundation Energy Policy Pro-

ject: 104, 114, 165, 491
Forest Service

NEPA and: 378, 379, 380, 386
Roadless areas inventory: 200
Timber management: 205-207
Tussock moth: 162, 163
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Forest ServiceContinued
Wilderness areas: 199
Wildlife in National Forests: 181

Forestry: 102, 205, 206, 348-350
Framework for the Future: 379
Frederick, Md.: 27
Friends of Mammoth v. Board of Su-

pervisors of Mono County: 404,
' 407
Friends of the Earth: 394

G

Garrison Diversion Project: 400, 455,
456

Gas, Natural
CEQ'study : 467-475
Consumption statistics: 105
Deregulation of: 108
Domestic production of : 105, 106
Residential consumption: 102

Gasoline
Lead content: 155
Price consumption ratio: 491
Retail price rise: 100, 101
Station closings: 95
Total consumption average: 102,

103
Gates -of the Arctic: 191, 192
Gateway National Recreation Area:

190
General Agreement on Tariffs and

Trade : 440
Geological Survey: 281, 410
Geothermal Energy: 1 1 1

Geothermal Steam Act o f 1970: 1 1 1

Global Atmospheric Research Pro-
gram: 450

Global Environthental Monitoring
System: 449

Global Investigation of Pollution in
the Marine Environment: 442, 450

Golden Gate National Recreation
Area: 190

Goodrich, B. F. Co.: 153
Great Britain : 60, 68
Great Lakes Water Quality Agree-

ment of 1972: 455
Greenbelt Towns: 61
Greenbelts: 68
Greene County Planning Board v.

Federal Power Commission: 396,
597

H

Half and Half Plan. See under Coun-
cil on Environmental Quality.

" Hawaii : 161, 405

590

Hazardous Wastes
Disposal of: 138, 139, 151-59
Federal agency jurisdiction: 525

Hazardous Waste Management Act:
139

Heptachlor: 487
Herbicides: 320
Hexachlorobenzene: 156
Highways, influence on development :

39-42
Hittman Ass ciates, Inc.: 491
Housing

Populatio and: 5
Tax po cy and : 28, 29
Trends in: 26
Zoning and: 53
See also Development, Land' Use,

Urbanization.
Housing Act of 1974: 398
Housing and Urban Development

Department: 22, 23, 489, 490
Hurricane Agnes: 330
Hydrocarbons: 272-278

Illinois: 486, 487
India: 255
Indiana: 288, 402, 405
INFORUM: 291
Insecticides. Sei Pesticides.
Institute for Ecology: 387, 410
Institute for Man and His Environ-

ment: 407
Integrated Global Ocean Station Sys-

tem: 449
Interior Department

Energy forecasts: 104, 110
Energy research: 95
Impact statements: 391
National survey of fishing and

hunting: 324
Nontoxic predator control pro-

gram: 187
Oil shale leasing program: 109
See also Land Management Bu-

reau; Mines, BureaU of; Fish
d Wildlife Service.

Interagency Council for Natural Re-
sources and the Environment
(Texas) : 405

InterGovernmental Maritime -Con-
sultative Organization: 444

International Association of Game,
Fish and Conservation Commis-
sioners: i1Si, 182, 185

International Atomic Energy Agen-
cy: 437; 441
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International Board of Plant Genetic
Resources: 447

International Boundary and Water
Commission: 454

International City Management As-
sociation: 50

International Commission on Na-
tional Parks: 448

International Congress on Environ-
mental Education: 452

International Council for the Ex-
ploration of the Sea: 443

Internaticnial Habitat and Human
Settlement Foundation: 432

International Hydrological Decade:
442, 450

International Oceanographic Com-
mission : 442

International Planned Parenthood
Federation: 436

International programs and organi-
zations (UN) glossary: 463

International Reference Centers
(WHO): 450

International Referral System for
Sources of Environmental Infor-
mation: 449

International Training Center for
Aerial Survey and Earth Re=
sources: 450

International Union for Conserva-
tion of Nature and Natural Re-
sources: 447

International Whaling Commission:
442

Inter-Parliamentary Union: 443
Interstate Land Sales Act: 23, 24
Iowa: 486, 487
Iowa Citizens for Environmental

Quality v. Volpe: 397
Iron: 137, 448
Irvine, Calif.: 59
Irvine Company: 407
Israel: 400

J

J. C. Penney Co: 102
Jackson, Miss. : 161
Jacobs-Hochheiser method : 274
Japan: 254, 400, 442, 443, 448,

458
John F. Kennedy Memorial Library,

27
K

Kentucky Public Service Commis-
sion: 122

Korea, Republic of : 254

L

Labor Department
Impact statements; 391
See also Occupational Safety and

Health Administration.
Lake Erie: 288
Lake Superior: 153
Land and Water Consery Fund:

191, 202 i
Land Banking: 59-61
Land agement Bureau: 107,

181, 86
Land R tion :'225, 226
Land Use

Citizen involvement in decisions: 1
Controls

Federal initiatives: 50,
Land banking: 59-61
No-growth and slow-growth poli-

cies: 61-64
Open apace as: 68-70
Planned unit development: 53,

54
Preferential assessment: 64-68
Rights transfer: 55-59
Special purpose districts: 53, 54
State initiatives in: 49-50
Zoning and: 51-54 .

Federal agency jurisdiction: 528-
531

Legislation, by state: 87-92
Selected uses, 1959 and 1969: 5
Studies of sprawl: 488, 489
Use and governmental ownership:

340
See also Development; Leisure

omes.
aw of the Sea Conference: 392,
399, 441, 445, 446, 462

Lead: 138, 155, 156, 306
(Leapfrogging: 5, 12

ac of Park 'Program: 190, 191
Leisure

Participation in selected outdoor
activities, 1960 and 1970: 360

U.S. visits to recreation areas
1950-73: 359

Leisure Homes and Recreational
Land

By region: 24
Concentration of : 23
Costs of : 25
Demand for: 21
Environmental problems and : 25
Owners, characteristics: 22-23
Planning, need for: 25
Problems of : 23, 24
Regulation of : 23
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Leisure Homes and Recreational
Land-Continued

Statistic on:on: 21, 23, 24
Study or: 22:25, 489, 490
Taxes and: 29

Levittown, Long Island: 7
Library of Congress: 332, 334
Life of the Land v. Brinegar: 397
Liquid Metal Fast Breeder Reactor:

97, 110
Lonetree Reservoir: 456
Lord, Judge Miles: 153
Los Alamos, N, Mex. : 61
Louisville ,Gas and Electric*Co.: 122

M

Malathion: 320
Mammoth Cave National,Park: 326
Management qnd Budget, Office of:

9(i, 162
Marine Environment Protection

Committee: 444
Marine Mammal Protection Act of

1972: 181
Marine Protection, Research, and

Sanctuaries Act of 1972: .149, 181
Marine Parks Center (Japan) : 448
Maryland : 16, 4Q4
Maryland National Capital Park and

Planning Commission v. Postal
Service: 395

Mason Act (New York State) : 181
Massachusetts: 4024 404, 405, 406,

407
Mathematica, Inc.: 480
Matrix of Environmental Residuals

from Energy Systems. See MERES.
McCluskey Canal: 456
MERES (Matrix of Environmental

Itsliduals from Energy Systems) :
2-90, 298-301, 304, 410, 476-79

Mexico: 392, 400, 453, 454
Michigan: 402,.404, 405, 406,
Midwest Research Institute:, 319,

321
Mined Area Protection Act: 115
Mineral Leasing Act of 1920: 106
Minerals and Materials Resources

Defined : 305, 306
Demand projections: 307-311
Economic factors and : 307
Recovery of : 314, 315
Recycling of : 317
Selected resources, identified and

hypothetical: 313-314
U.S. consumption and imports,

1950-1972: 312, 314-317
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Minerals and Materials Resources-
Continued

World and U.S. statistics, 1950-
71 : 354-355

Mines, Bureau of: 122
Mining, regulation in national for-

ests: 206
See also Coal ; Oil Shale. c'

Minnesota: 402, 404, 407 .

Minnesota Envirolunental Quality
Council: 406

Mirex: 161
Model State Endangered and Non-

game Species Bill: 185
Monitoring and Air Quality Trends:

2511

Monongahela National Forest: 380
Montana: 33, 403, 404
Montgomery County, Md.: 62, 63
Movement Against Destruction v.

Volpe: 397
MSMA: 320
Multiple Use-Sustained Yield Act of

1960: 378
Municipal Governments, and sewage

treatment plant construction: 144-
146

National Academy of Sciences: 115,
117,142,332,334

National Aerometric Data Bank: 258,
260

National Aeronautics and Space Ad-
ministration : 439

National Air Sampling Network: 258
National Air Surveillance System:

260, 265, 271
National Audubon Society: 161, 328
National Emissions Data System: C>

258, 260
National Environmental Policy Act of

1969 (NEPA)
AEC and: 374, 375
Agency NEPA procedures: 381-

385
Alaska pipeline and: 106
Environmental indices: 331

1!EEA and : 388
Evolution ofn 372 -374.
Impact statments

Adequacy of: 398, 399
Delegation of : 396, 397
Diversity of: 391, 392
GOvernment offices for: 531-540
Guidelines: 506-522
Quality of 409, 410
Scope of: 410, 411
Size of : 412, 413

622



National Environmental Policy Act of
1969 ( NEPA )Continued

Impact statementsContinued
State requirements : 401-409,

421-426
Statistics: 380-393
Timing of: 411, 412

Integration into agency operations:
378-301

International aspects of: 399-401
Judicial developments: 393-399
Objectives of : 371, 372
State and local NEPA's: 401-09,

421-26
Studies of : 386, 387

National Forest Preservation Group
v. Butz: 397

National Helium v. Morton: 398
National Institutes of Health: 256
National Institute of Occupational

Safety and Health: 153, 157
National Materials Policy Commis-

sion: 305
National Oceanic and Atmospheric

Administration: 172
National Organization to Assure a

Sound-Controlled Environment:
169

National Outdoor Recreation Plan:
202

National Sanitation FOundation: 334
National Scenic and Recreational

Trails: 201-202
National Science Foundation

MERES and : 298
NEPA guidelines: 399
Solar energy program: 111-112

National Stream Quality Accounting
Network: 281

National Survey of Fishing and
Hunting: 324

National System of Ecological Re-
serves: 204

National Trails System Act of 1968:
201

National Water Quality Inventory
Report: 282

National Water Quality Surveillance
System: 281, 202

National Wild and Scenic Rivers
System: 192, 200, 201

National Wilderness Preservation
System: 192-199

National Resources Defense Council
v. Train: 141

Nature Conservancy: 57, 58
Navy Department : 171, 386
Nebraska: 16

NEPA. See National Environmental
Policy Act.

New Hampshire: 62
New IvIelones Reservoir: 307
New Mexico: 402, 403, 409
New York City

Ambient carbon monoxide levels:
277

Greenwich Village: 54
Impact statements and: 401
Oil variance permission: 120

New York City v. Train: 166
Nitrogen Oxides: 274, 276
Nixon, Richard M.: 29, 93, 108, 128,

210, 467, 541-544, 545-563
Noatak National Arctic Range: 192
Noise Control Act of 1972: 1
Noise Pollution

Abatement cost estimates: 225
Aircraft: 167-169
Federal agency jurisdiction: 525
Products in interstate commerce:

170
Surface transportation: 169, 170
Urbanization and : 13

North American Wildlife Policy
Statement: 181

North Atlantic Treaty Organization:
461, 462

North Carolina: 404, 405, 406
North Dakota: 400
Northern Great Plains Resource Pro-

gram Study: 114
Northside Tenant? Rights Coalition

v. Volpe: 397
Norway: 459
Nuclear Energy

Accident evaluation: 164, 165
Expansion of :109
Fuel safeguards: 165, 166
Fusion energy: 112
Nuclear wastes: 166, 167
Offshore power plants: 480
Problems of : 109
See also Radiation.

Nuclear Energy Commission: 100
Nuclear Thefts: Risks and Safe-

guards: 165

0

Oak Ridge, Tenn.: 61
Oak Ridge National Laboratory: 334
Oakland. Calif.. 69
Oakley Reservoir: 387
Objective Water Quality Index: 334
Occupational Health and Safety:

156-159
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Occupational Safety and Health
Act: 151, 158

Occupational Safety and Health
Administration: 154, 156

Oceans
Disposal of waste in, 1973: 150
Dumping permits: 149, 150
Federal agency jurisdiction: 523,

524
International programs: 441-446
Regional marine programs: 443,

444
OCS. See Outer Continental Shelf.
OCS Oil and Gas-An. Environmen-

tal Assessment: 478
Office for the Sahelian Relief Opera-

tion: 437 9"

Off-Road, Vehicles (ORVS) : 207 -
209.

Oil
CEQ study: 467-475
Conversion to coal variances,

1973-74: 121
Dbmestic production of: 105
Emergency variances, 1973-1974:

120
Heating oil

Consumption: 102, 105
Contingency plans: 119 '
Price rise: 100

International programs: 444
Spill probabilities: 472, 473

Oil, Cheinical, and Atomic Workers
Union: 158

Oil Shale: 33, 109,-391, 392
Ontario, 'Canada: 209
Oregon: 50
Organization for Economic Coopera-

tion and Development: 401, 434,
440, 441, 460, 461, 462

Organization of Petroleum Exporting
Countries: 95

Outdoor Recreation Bureau: 201
Outer Continental Shelf

CEQ study: 107, 467-475
History of: 107, 108
Regional growth and: 46, 47
Reserves and resources, estimate

of: 107
P

Pacific Crest Trail: 201
Pacific Gas and Electric Co.: 1 1 1

Pacific Northwest Laboratory: 483
Paper: 138
Parathion: 160
Parks and Wilderness Areas

Areas proposed: 103-98
Off-Road vehicles: 207-209
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Parks and Wilderness' Areas-Con.
Programs for: 191)-204
Roadless areas: 200
Wilderness programs: 192-200
Youth and volunteers in : 202, 203

Pentachlorophenal: 320
Permanent Interstate Committee on

on the Sahelian Drought: 437
Pesticides

Assessment of damages from: 317,
318

Chemical flow analysis: 318, 319
Commercial flows: 319-321
Environmental flows: 321
Estimated use: 319, 348

By farmers: 320
By nonfarm sectors: 321

Federal agency jurisdiction: 525
Federal Government use: 321
Field reentry: 158, 159
Implementation of legislation:

159, 160
Production, 1967-71: 346, 347
Studies on: 321, 486, 487

Petaluma, Calif.: 63
Peterson, Russell W.: 457, 495
Phenols: 285
Philadelphia, Pa.

Ambient sulfur dioxide: 277
Mass transit and: 44
Mill Creek Valley: 57
Oil variance perznissibn: 120
Sewer development: 37
Urban development, 1950's: 4

Philadelphia Electric Co.: 120
Philippines population: 246
Phosphates: 288, 289
Phosphorus: 493
Planned Unit Development (PUD) :

53
Plutonium: 165
Pollution Control. Sei Costs of Pol-

lution Control, Air Pollution, Wa-
ter Pollution.

Pollution Profile: 334
Population, U.4.

Characteristics in 2000: 252
History: 249-251
Living preferences of: 20
Projections: 251, 252
Return to central city: 71
Shifts in : 3, 5
Suburban and housing, 1960 and

1970: 5
Population, World

Concern over growth rates: 254,
255

Control, need for: 255-257



Population, World -- Continued
Developed vs. developing nations:

243-219
Food supplie5 and: ;248, 249
Growth rates in countries with na-

tional population control pro-
grams: 256

Reducing growth rate: 252, 254
Trends and statistics: 239-49, 336-

39
United Nations programs: 434,

435, 436
Urbanization and: 247, 248
World Population Conference: 462
Zero population growth: 242
See also Urbanization. \

Portland, Ore.: 277
Potomac Heritage Trail: 201
Preferential assessment. See Taxes.
President's Advisory Panel on Timber

and the Environment : 205
Predator Control: 187-190
Project Independence: 96, 112, 250
Protocol Relating to Intervention on

the High Seas in Cases of Marine
Pollution by Substances Other than
Oil: 444

Public Health' and Welfare Criteria
for. Noe: 170

Puerto Rico: 402, 406
Puget Sound: 455
Pyrolysis: 133

Q

Quid Revolution in Land Use Con-
trol: 49

Radiation
Abatement cost estimates: 225
Exposure standards and data: 162-

164
Nuclear accident evaluation: 164,

165
Nuclear fuel safeguards: 165, 166
Nuclear wastes: 166, 167
Reactor safety study: 165
Uianium fuel cycle: 164
See also Nuclear Energy.

Ragatz, Richard: 489
Ramapo, N.Y.: 63
Randolph, John: 387
Rasmussen, Norman: 165
Real Estate Research Corporation of

Chicago: 488
Recreation Land. See LeiSure Homes

and Recreational Land.
Recycling: 317
Regional Economic Commissions:

434, 440

R

Republic Steel Corp.: 153
Reserve Mining Co.: 152
Resource Recovery: The State of

Technology: 131
River Inputs to Ocean Systems: 442
Rivers. See National Wild and Scenic

Rivers System; Water Pollution.
Ross Dam ( Washington) : 455
RvR Consultants of Shawnee-Mis-

sion, Kansas: 486

S

Safe Drinking Water Act of 1973:
150

Sahel: 437-439
San Diego, Calif.: 11
San Francisco, Calif.

Development patterns in: 11
Mass transit and: 43, 44
Open space study: 69

San Francisco Bay Conservation and
Development Commission: 49

Scientific Committee on the Problems
of the Environment: 451

Seabeds Committee: 446
Seals: 449
SEAS. See Strategic Environmental

Assessment System.
Seattle, Wash.: 27
Seattle Light and Power Co.: 455
Set-Aside Program: 182
Sewers c"

Effect on development : 145, 490
Federal grants for: 146
Needs survey: 145
Public sewerage services, .1860-73:

144
Shell Chemical Co.: 160
Sierra Club: 161
Smithsonian Institution: 327
Smog: 127, 272 .f,1

Snowmobiles: 207, 209
Sodium Chlorate: 320
Soil Bank: 182
Solar Energy: 111, 112
Solid Waste

Abatement cost estimates: 225
Energy recovery from: 131-137
Federal agency jurisdiction: 524,

525
Materials recovery: 137, 138
Potential recoverable energy from:

137
Projected implementations of en-

ergy recovery systems by 1980:
134-136

Sanitary landfill, costs of 132
Spain: 457
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Sport Fisheries and Wildlife Bureau:
182

Sprawl. &le Costs of Sprawl; Devel-
opment.

State Department: 399
State Governments

Impact statements and: 401-409
Impact statement requirements:

421-426
Land use control actions: 49, 50
Land urie legislation: 87-92
Preferential tax assessment: 61-68
Review of major development pro-

posals: 54, 55
Steel: 137
Stormwater Runoff

CEQ study of : 480-482
Highways and: 39
Nonpoint pollution: 36, 148
Urbanization and: 13

Strategic Environmental A.ssessment.
System (SEAS) : 290-97, 301,
303, 304

Strong, Maurice: 429, 452
Student Conservation Program: 202
Sulfur Dioxide: 2159, 267, 26t, 271,

272, 277
Sulfur Oxides: 117, 118, 267
Suspended Solids: 285
Sweden: 60, 246, 256, 459
Systems Research Center: 492

T
2,4-D: 320
2,4,5-T: 161
Tacoma, Wash.: 62
Taiwan: 254, 255
Taking Issue: 55-59
Tasmania: 400
Taxes, effect on development: 28-

31, 64-68
Teheran Agreement of 1971: 95
Texas: 402, 405
Third Ministerial Conference on En-

vironmental Policy: 457
Timber: 205-207
Toronto, Canada: 43
Total Suspended Pa ticulates: 259,

261, 262, 264, 265, 266
Total Urban Water Pollution Loads:

The Impact of Stormwater: 482
Toxaphene: 159
Toxic Substances Control Act: 151
Toxic Water Pollutants: 151-54
Trails. See National Scenic and Rec-

reational Trails.
Trans-Alaska Pipeline Case: 394,

403
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Transportation
Control plans: 129
Development patterns and: 33, 34,

39-42
Federal agency jurisdiction: 526
Major pollutants from: 270-278
Noicdfrom: 169, 170
Study of secondary effects of: 490

Transportation Department: 389,
392

Turkey: 156
Tussock Moth: 162, 163
Twin Cities- Metropolitan Council:

49

United Nations
Glossary of international programs,

and organizations: 463
Organization chart: 430
Organizations in human settlement

field: 434
Population programs: 434-436
Sahelian drought: 437-439
Support programs in the environ-

ment: 451
Trade and technology programs:

439, 440
World Population Year: 240

United Nations Environment Pro-
gram (UNEP)

Environmental management pro-
grams: 450, 451, 452

History: 427, 429, 431, 432
Institute for Training and Re-

search: 451
Land, water, and desertification

programs: 436 -439
Marine programs: 441-446
Nature conservation pr ams:

446-449
Organization of environrn tal

programs: 429
United Nations Fund for Population

Activities: 436
United Nations Industrial Develop-

ment Organization : 440
United States. See under Energy,

Land 'Use, Population, ``United
Nations Environment Program,
and various entries under Federal.

Urban Land Institute: 489
Urbanization

Automobile use and: 12, 17
Cities over 1 million: 247
Development patterns and pollu-

tion levels: 14, 15
Energy costs and: 15-19
Environmental costs of: 12-15

S
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Urbanization Continued
Noise pollution and: 13
Population shifts and: 3, 5
Recent patterns of : 6
Social costs of: 6, 19, 20
Trends in: 26
See also Population; World and

U.S.
`USSR: 442, 443, 445, 456
Utah: 109

V

Vinyl Chloridic: 153, 154
Virginia: 24, 392, 405, 406
Volunteers in the National Forests:

203
Volunteers in Parks: 202

Washington, D.C.: 27, 42
Washington State: 402, 404, 405,

406
Water

Major U.S. waterways: 283
Use, by category: 341
Use, by region: 342

Water Pollution
Abatement costs estimates: 175,

224, 225
Development and: 13, 34-36
Effluent standards: 140, 141, 142
Major, waterways: reference level

violations 1963-1972: 286
Municipal wastewater treatment

studies: 482, 484
Nonpoint sources: 36, 148, 149
Permits for point source discharge

of pollutants: 139, 140, 143, 144
Phosphat-J control: 288, 289
Seasonal trends in: 287
Toxic pollutants: 154-156
Wastewater treatment facilities:

148
See also Sewers.

Water Quality
Drinking water: 150
Federal agency jurisdiction: 523
Indices for measurement of: 334
Methodology problems: 284
Problems of assessment: 280
Trends: 284, 285, 366
See also Environmental Protection

Agency.
Weather Modification: 523
Weinberger, Caspar W.: 435, 436
West Germany: 400, 458
West Michigan Environmental Ac-

tion Council: 161

Whales: 442, 443
Who Bears the Cost of Pollution Colt-

trol?: 486
Wholesale Price Index, 1960-19 :

358
Wilderness. Sea Parks and Wilderness

Areas.
Wilderness Act of 1964: 192
Wilderness Society: 394
Wilderness Society v. Ma'grz: 394
Wildlife

Data on: 179, 181
Deer: 183
Endangered species: 184-85, 326
Exotic species: 185-107
Extent of threat to: 325
Federal agency jurisdiction: 524
Funding for management of: 179
Importance of habitat: 182-184
International programs: 446-449
Monitoring capabilities: 323, 327-

331
Nonconsumptive use of : 324
Restoration methods: 326
Species indicators of environmen-

tal quality: 328
Trends in : 181
Water quality and: 326

Wildlife Management Institute: 181
Wildlife Society: 181 #
Willard, Beatrice E.: 495
Williamson Act (California) : 65, 67
Wisconsin: 57, 402, 404
World Environment Day: 452
World Food Conference: 436, 462
World Food Program: 437
World Forest Appraisal: 450
World Forest Inventory: 437
World Health Organization: 244,

433
World Heritage Trust: 449
World Population Conference: 435-

,436
World Population Plan of Action:

436
World Population Year: 434-436
World Weather Watch: 450
World Wildlife Fund : 448, 451
Wyoming

National Forest: 380
Oil shale: 109

Y

Youth Conservation Corps: 202

Zinc: 306
Zoning: 51-54

597
U.S. GOVERNMENT FEINTING OFFICE : I G70 0 '332-667


