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ABSTRACT
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environmental indices, and legal implications of the National
Environmental Policy Act. The chapter on international aspects of
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quality-activities, emphasizing, as a case study, local efforts to
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environmental improvement are explored. Forecasting the future
discusses the interrelationships of population, resources,
agricultural productivity, technology, pollution, and other factors
in shaping man's future environment. The chapter on National Parks
deals with the history of the National Park System, the pressures on
these parks, and the steps tieing taken to deal with such pressures.
The report concludes with a summary, relates some of the highlights
of the report, and presents implications for the future. Numerous
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the president's
message

To the Congress of f the United States:
At the dawn of the twentieth Century, almost as a voice in the

wilderness he loved, President Theodore Roosevelt proclaimed an
environmental ethic for America. He said:

I recognize :he right and (hit', of this generation to develop
and use our natural resources; but I do not recognize the
right to ware them,.or to rob by wasteful use, the genera-
tions that come al ter us.

At the dawn of the 1970's there was still no more significant chal-
lenge facing Americans than the task of wisely conserving our natural
raNaurces and leaving the Nation a cleaner and healthier place for
on children and grandchildren.

In my 1970 State of the Union Message I asked our peapie:
Shall we surrender to our surroundings or shall we make
our peace with nature and begin to make reparations for
the damage we have done to our air, to our land, and to
our water?

This year's report of the Council on Environmental Quality ex-
amines the environmental conditions of a dynamic and mature so-
ciety. The report addresses some very complex issuesthe need for
indices of environmental quality and forecasting, the costs and im-
pact on the economy of pollution control requirements, and the
effects of environmental standards on international tradeand puts
these issues in sharper perspective. The increasing sophistication
which we are bringing to our perception of environmental problems
is itself an encouraging indication of progress,

This Annual RePort on Environmental Quality also offers an
assessment of how we are faring. I am pleased that the data pre-
sented in the Council's report indicate that the quality of the air
in many of our cities is improving. Across the nation, emissions from
automobilesa significant portion of total emissionsare declining.
We can expect these welcome trends to accelerate as the new stand-



arils and compliance schedules called for by the Clean Air Act of
1970 become fully effective.

Although the Report shows that we still have a major battle ahead
to restore the quality of our waters, impressive strides have been made
under present authorities. These include a fivefold increase in
criminal enforcement actions under the Refuse Act of 1899 since
1968.

The private sector is performing far more effectively in environ-
mental protection, Throughout the country, industry is developing
and using new technology to reduce pollution. Surveys indicate that
business has increased its spending on pollution controls by about 50
percent in each of the last two years.

The future will bring new challenges to both the private and the
public sectors in arresting environmental decay. The Council's report
estimates that in order to meet current environmental protection re-
quirements, both the public and private sectors together will need to
spend an annual amount of $33 billion in 1980. Cumulative expendi-
tures of morel than $287 billion are estimated over the 10 years from
1971 to 1980.

The encouraging news in this report by the Councilas well as the
hope we have for mastering the many difficult problems that still per-
sist--is the rapid step-by-step progress in institutionalizing and reor-
ganzing, the Federal environmental structure, the dramatic increase
in funding, the wide range of administrative actions that have been
taken, the strict enforcement of pollution control laws, the new inter-
national agreements which have`been forged, and the broad array of
major new legislation which has been submitted to the Congress for
action.

years of progress

With the creation of the Council on Environmental Quality and
the Environmental Protection Agency, we have brought about a.
major institutional reform within the Federal Government and a far
more effective organization for environmental policy-making and en-
forcement. This reform has produced major progressevidenced, for
example, by the broad legislative proposals for environmental im-
provement which I have submitted to the Congress and by the vigor-
ous enforcement of our pollution laws. The establishment of the Na-
tional Oceanic and Atmospheric Administration gives us a focus on
the marine environment. I have proposed a Department of Natural
Resources, for coordinated resource management, and a Department
of Community Development, for a systematic approach to both ur-
ban and rural growth. The Congress has yet t6 act on these two cru-
cial reorganization proposals.

Under the National Environmental Policy Act (NEPA), we have
undertaken a fundamental reform in the requirement that Federal
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agencies give careful analysis to the potential environmental impacts
of proposed Federal actions. Already this changed emphasis has led to
reconsideration of some projects, improvements of many others, and,
overall, a far more thoughtful and comprehensive planning process.
Our requirement that this whole process of environmental analysis
must be open to the public for examination and commentswell be-
fore proposed actions arc takenis providing a new and More op_ en
dimension to Government. We can be proud of this record of im-
proved citi:ren participation in the vital process of public decision-
making.

The level of Federal funding for environmental protection has
never been higher. In the four years since fiscal year 1969, Federal
outlays for environmental protection have increased fourfold. Fund-
ing for clean-up of pollution at Federal facilities has increased from a
$52 million annual level at the outset of my Administration to my
1973 budget of $315 million.

Regulatory and enforcement actions have accelerated dramatically
over the past four years. The number of criminal actions taken by
the justice Department against water polluters was increased five-
foldfrom 41 to 191between 1968 and 1971. And this Administra-
tion was the first to use Refuse Act civil injunctions against water
polluters. EPA has taken action to halt harmful discharges into Lake
Superior and shut down major industries during an air pollution crisis
in Birmingham, Alabama.

In our long-term &termination to provide tangible benefits for
our children and grandchildren, we have created the Legacy of Parks
program. Over 140 Federal properties have already been made avail-
able for park and recreation use, covering more than 20,000 acres in
thirty-nine states and Puerto Rico. Most of these natural retreats
are located in and near cities where the need for open space is great-
est. The estimated fair market value of these properties is almost
$100 million, In addition, we proposed major urban parks at gate-
ways to both of our coastsNew York City and San Francisco. These
two parks would comprise almost 50,000 acres, including valuable
cultural, historic, and recreation assets accessible to millions of
people.

My Administration has tackled a host of controversial issues of en-
vironmental protection. We have limited oil drilling in the Santa
Barbara Channel off the California coast. We helped protect the
Everglades in Florida by stopping a proposed jetport. In addition, I
proposed legislation to acquire interests in the Big Cypress Swamp
to protect the Everglades' water supply. We halted the Cross-Florida
Barge Canal and are considering the inclusion of the Oklawaha River
in the system of scenic and wild rivers. We have restricted use of
DOT almost solely to public health purposes. We stopped the use of
poisons on public lands. And we stopped all commercial whaling by
the United States as well as all imports of whale products into this
country. These are examples of vigorous executive action taken
by my Administration to protect the environment.
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new laws we need

New legislation is still badly needed in a number of areas, and in
a series of environmental messages to Congress I have set forth a
comprehensive legislative program designed to clean up the inherited
problems of the past and to deal with emerging problems before they
become critical. Many of them! problem areas are defined in this An-
nual Report. To date, much of the proposed legislation has been the
subject of congressional hearings, where it has attracted heartening
interest and support. However, the record of final congressional
action is entirely inadequate, with mote than 20 major environ-
mental proposals still pending.

Last month, I signed an important Port and Watemays Safety Act
into law. This new law, which I proposed in May 1970, will help pro-
tect our inland waters from oil and other hazardous pollutant spills.
This is a Welcome beginning, but passage of my other major proposals
to give us effective tools to deal with the environmental Challenge
together with creation of a new Department of Natural Resources
will be essential, in my judgment, if we are to have an adequate base
for improving environmental quality. I urge the Congress to complete
final action on responsible legislation to give us authority to upgrade
water quality and to curtail the dumping of wastes at sea. We ur-
gently need the new controls I have proposed over the use of toxic
substances such as mercury, over the increasing problem of excessive
noise, and over the misuse of chemical pesticides.

I have proposed a Toxic Wastes Disposal Control Act under N'Iiich
the Environmental Protection Agency would establish Federal Guide-
lines and requirements for State programs to regUlaLe disposal on or
under the land of those toxic wastes which pose a hazard to health.
The Act would provide for Federal enforcement action if a State
should fail to establish its own program.

Legislation which I have proposed is urgently needed to protect
the land from the potential ravages of mining, by imposing adequate
standards of reclamation. Strip mining alone now disturbs almost
4,650 acres a week. My nroposed Power Plant Siting Act, for which
the need is more evident with each passing month, would allow
us effectively to reconcile environmental protection and energy needs.

I have proposed new legislation calling upon the States to assume
control over land-use planning and regulation in areas of critical
environmental concern and to regulate land use around major
growth-inducing facilities such as highways and airports. I have asked
the Congress for authority to initiate at the State level regulatory
programs to control sediment affecting water quality from earth-
moving activities such as building and road construction. Federal
enforcement would be imposed in situations in which a State failed
to implement such a program.

I proposed a new type of law for pollution control purposesa
charge on harmful sulfur oxides emissions. This proposal embodies
the principle that the price of goods should be made to include the
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costs of producing and disposing of them without harm to the en-
vironment. I also proposal a law that would employ our tax struc-
ture t..-) discourage potentially harmful development in our precious
coastal wetlands.

I have asked for a in and more effective Federal law to protect
endangered species of wildlife by covering species likely to become
endangered as well as those more immediately threatened. and by
imposing Federal penalties for taking of such species.

These proposals, and others I have put forward. are vital to all
Americans in the years to conic. But the critical final steps have yet
to be taken. The Nation needs the laws, and they should be enacted
this year The Congress has a splendid opportunity to leave an his-
toric record of environmental achievement an opportunity which it
must seize. The time for deliberation has passed. It is now time
action.

nations acting together

While our most immediate concern must be for the quality of our
national environment, it is clear that we are part of a global environ-
ment whose long- -range protection must be achieved by a mix of
national and international efforts. This past year witnessed three
historic milestones in the field of international environmental activity.

On April 15, in Ottawa, Prime Minister Trudeau and I signed the
Great Lakes Water Quality Agreement providing a common commit-
ment to work together to clean up these important, shared resources.

On May 23. in Moscow, President Podgorny and f signed a Co-
operative Agreement on Environmental Protection which open_ s a new
area of U.S.-Soviet cooperation and permits our two peoples to work
tog -ether on the solution of environmental problems in eleven broad
areas.

Between June 5=16, in Stockholm, the United Nations Conference
on the litiman Environment brought together the representatives of
113 nations representing nine-tenth's of the world's people to explore
together the opportunities for national and international action On
common environmental problems. The Conference achieved nearly
all of the goals which the United States hadurged in advance. Specif-
ically, the nations:

Reached agreement on the establishment of a permanent new
organization within the United Nations to coordinate interna-
tional environmental activities.

Agreed to the establishment of a United Nations environmental
fund to be financed by voluntary contributions from U.N. mem-
ber governments. I shall ask Congress to authorize and ap-
propriate $40 million as bur Nation's share of a five year. $100
million fund.

Endorsed completion of a convention proposed by the United
States to control ocean dumping of shore-generated waste. The
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favorable prospect for international action heightens the urgency
of passing the domestic legislation I have proposed to curtail
occan dumping from our shores.

Approved an "earthwatch" program for worldwide environmen-
tal monitoring.
Endorsed in principle a convention on endangered species, de.
signed to protect species of plants and animals threatened with
extinction by imposing controls on international shipment,
import and export.

Endorsed our recommendation for a ten-year Moratorium on
commercial whaling. (Despite vigorous U.S. efforts, this mora-
torium was not agreed to by the International Whaling Com-
missior at its recent meeting, although we were successful in
achieving substantially reduced quotas and other protective
measures.)

In addition, a proposal which I made in 1971 for a World Heri-
tage Trustto give uniquely important historic, cultural and natural
areas of the world special international recognition and protection
was strongly supported at Stockholm. When established, the Trust
will provide a vital new international dimension to the national park
concept.

Environmental problems do not distinguish between national
boundaries or differing social and, economic systems. Environmental
cooperation offers nations an opportunity for dealing constructively
with each other and for responding to the growing aspirations of
ordinary people around the globe to live decently and well in health-
ful surroundings.

I am hopeful about the prospects of international cooperation in
the environmental field. The U.S. will continue to provide leadership
in developing such cooperation. I am encouragedeven more pro-
foundlythat the common search for a better environment can be
one of those activities which ser,es to unify nations.

the environment and our people

In October, 1971, I initiated the Environmental Merit Awards
Program. Administeied by the Environmental Protection Agency in
cooperation with the Office of Education, this program gives national
recognition to successful student projects leading to environmental
understanding or improvement. Qualifications for the awards are de-
termined by local boards. Each board consists of secondary school
students, faculty, and representatives of the local community. Al-
ready thousands of high schools and summer camps from all fifty
states are registered in the program. This Fall the program will be
expanded to include junior high schools as'well.

As I said in my 1972 Environmental Message to Congress:
The starting point of environmental quality is in the hearts
and minds of the people. Unless the people have a deep



commitment to new values and a clear understanding of
the new problems, all our laws and programs and spending
will avail little. The young, quick to commit and used to
learning, are gaining the changed outlook fastest of all.
Their enthusiasm about the cnviionrnent spreads with a
healthy contagion. Their energy in its behalf can be an
impressive force or good.

As we reflect upon the characteristics and problems of the dynamic
and mature society that this Annual Report of the Council on En-
vironmental Quality describes, there should be a sober realization
that we have not done as well as we must, that changes in laws and
values come slowly, and that reordering our priorities is difficult and
complicated. But there is ample room for encouragement in the grow-
ing capacity of a people able to assess their problems, take stock of
their situation and get on with the unfinished business of shaping the
United States as a model of a satisfying and healthful environment.

I welcome and salute the lead that our young people are taking in
this great endeavor.

the rising sun
Long before America was powerful or wealthy, we were already

looked to for leadership in demonstrating the possibilities of a vigor-
ous, free society. By the time of the Constitutional Convention
this country had captured the world's imagination and stood high
in international esteem, not for its material wealth, but for its ideals.

Today as nations around the globe strive to enhance the lives of
their citizens, the effort directed toward a cleaner and healthier en-
vironment is a vital measure of a country's stature.

This is a hopeful sign that the productive pursuits of peace are
coming gradually to command increasing attention in the discourse
and competition among nations. In the 197th year of American Inde-
pendence, the quality of life enjoyed by our citizens has become a
new sign to the world of our progress as a people.

I am reminded of Benjamin Franklin's remark at the Constitu-
tional Convention in Philadelphia, when he pointed to the golden
half-sun engraved on the back of General Washington's chair: "Now
at length I have the happiness to know that it is a rising and not a
setting sun."

THE WHITE HOUSE, August 1972.
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preface
The Third Annual Report of the Council on Environmental

Quality was prepared in accordance with the National Eriviromnental
Policy Act of 1969, Public Law 91-190, 42 U.S.C. 4321, which re-
quires the Council to report at least once a year on the state of the
environment and efforts to improve it

The First Annual Report suggested a variety of directions for
Federal, State, and local actionboth legislative and administrative.
Many of these recommendations have been or are being implemented
or have led to proposals for legislation now before the Congress or
other legislative bodies.

The Second Annual Report, instead of discussing and Making
recommendations on the full range of environmental problems, ex-
amined in depth two fundamental aspects of environmetal quality
economics and legal developments. It also reviewed the status of and
trends in environmental quality and developments, particularly
among the States, since last year. Finally, it described a number of
environmental problems in the inner city.

Many of the chapters in this Report are similar in scope to those
of last year It covers Federal and State activities during the past
year, the development of environmental indices and the legal impli-
cations of the National Environmental Policy Act. The chapter on
international aspects of environmental quality not only covers major

XXV



developments over the past year, such as the U.N. Conference on the
Human Environment, but also deals with specific substantive areas
such as the trade effects of environmental controls between trading
nations. For the first time, there is a chapter on ir)cal environmental
quality activities, emphasizing, as a case study, local efforts to control
noise. The chapter on forecasting the future discusses the interrela-
tionships of population, resources, agricultural productivity, tech-
nology, pollution, and other factors in shaping man's future
environment. The chapter on National Parks deals with the history of
the National Park System, the pressures these parks are under, and
the steps being taken to deal with such pressures. The Report's last
chapter summarizes and relates some of the highlights of the report
and their implications for the future.

The Council welcomes comments on this Report, especially sugges-
tions for data that could be included to show status and trends in
environmental quality and activities at the State and local levels of
government and in the private sector. We would also appreciate
comments on the Report's presentation, including the appendices,
footnote references, graphic material, and the like.

Although this Report is the product of long and concerted efforts
by the Council's staff and members and reflects excellent coopera-
tion from a number of Federal agencies, a number of individuals
both inside and outside the Government deserVe special gratitude
and acknowledgment for their assistance. Special appreciation isdue to: Shelby T. Brewer, Atomic Energy Commission; Eliza-beth Cuadra, Environmental Protection Agency; Jerome K.
Delson, Resources for the Future, Inc.; William Franklin, Midwest
Research Institute; Ivars Gutmanis, International Research and
Technology Corp.; Allan Hirsch, Environmental Protection Agency;
Allan Kneese, Resources for the Future, Inc.; James Liverman and
Richard A. Livingston, Atomic Energy Commission; Torn McMullen,
Environmental Protection Agency (Durham, N.C.) ; Tom Schroth,
Secipvick, Maine; and John C. Waugh, Santa Fe, New Mexico.
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1
for environmental
indices

the ques

Accurate and timely information on status and trends in the
environment is necessary to shape sound public policy and to imple-
ment environmental quality programs efficiently. Further, the Amer-
ican people are entitled to know whether the public and private
money being spent to protect the environment returns a commen-
surate improvement in environmental quality.

This chapter discusses why information on the environment is
so important and what difficulties stand in the way of a truly ade-
quate system of reporting environmental status and trends. The
difficulties are generally of two types: collecting accurate and rep-
resentative data and presenting or analyzing the data so as to render
it both comprehensibld and meaningful.

One of the most effective ways to communicate information on
environmental trends' to policymakers and the general public is with
indices. An index is a quantitative measure which aggregates and
summarizes the available data on a particular problem. There are
many types and forms of indices. An index can be just a simple
ratio, for example, the ratio of average ambient air pollution to a
standard, or it can be a complex formulation involving a number
of factors and a variety of mathematical manipulations. The nature
and complexity of the index used will depend On the subject matter
and the purpose the index is to serve. It is important that any index



be hacked up by more detailed but comprehensible components to
allow more specific analysis of environmental trends.

Information on tlic environment can be presented to the public
in a format which lies anywhere along a continuum ranging from
the raw data at one extreme to a single index number for the whole
environment at the other. The raw data end of the continuum is
the most precise in the sense of providing the details of a particular
environmental conditionbut the least meaningful to policymakers
and the general public. At the other extreme, a single index num-
ber representing total environmental quality might seem meaningful
to the public but would involve aggregating and summarizing so
much diverse data that it would likely be misleading in many im-
portant respects. Additionally, the degree of generalization involved
would make such an index virtually useless to policymakers and
technical people concerned with specific environmental problems.

On the other hand, the use of a limited number of environmental
indices, by aggregating and summarizing available data, could illus-
trate major trends and highlight the existence of significant environ-
mental conditions. It also could provide the Congress and the
American people measures of the success of Federal, State, local, and
private environmental protection activities. An analogy might he
drawn with the economic area, where the Consumer Price Index,
Wholesale Price Index, and unemployment rates provide a useful
indication of economic trends and of the success of Government
policies in dealing with these areas.

The development of environmental indices has been slow. Many
useful environmental data, therefore, lie in bulky volumes or on
computer tapes and are used only rarely. The Council, working closely
with other Federal agencies, is attempting to develop meaningful
indices to remedy this situation.

The importance of environmental monitoring information and the
difficulties of developing indices will be discussed in the context of
leveral aspects of environmental quality: air pollution, water pollu-
tion, pesticides, land use, wildlife, and toxic substances. During the
past year we have studied intensively the quality and availability of
data in each of these areas.

For air and water pollution we have presented several indices.
However, it must be stressed that the :ndices used in this chapter are
very tentative. All of them are unsatisfactory in some respects, and
most of them have not been adequately tested in the field to deter-
mine their validity. They are presented to illustrate the types of
environmental indices that can be developed and to stimulate further
work on such indices. We believe that their publication in this report,
despite their shortcomings, will stimulate discussion and analysis and
thereby quicken the process of developing satisfactory indices of en-
vironmental quality.
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air pollution*

Progress in developing indices for air pollution is more advanced
than in any other environmental area. Much remains to be done to
sharpen the accuracy and timeliness of the data, but there are several
composite measures of air pollution that provide sound indicators of
air quality. More than one measure is necessary because there are
several distinct aspects of the air pollution problem.

The amount of pollutants emitted from particular sources is the
best measure of the effectiveness of control programs. However, this
measure does not indicate changes in actual air quality, because it
does not take into account wind, climate, terrain, and other factors
governing the dispersion of pollutants once they are emitted. Thus,
both emissions and ambient air quality must be measured. Finally, it
is important to measure air pollution in terms of its effects on human
health, materials, and vegetation.

Based on almost all measures used, air quality on a nationwide
basis improved between 1969 and 1970. While some of this apparent
improvement may be due to changes in weather, localized short-term
fluctuations, or other factors aside from a meaningful reduction of
emissions, the trend is promising.

Table 1 shows estimated emissions of air pollutants by weight for
calendar year 1970. The data ar-,, based on calculations made by
Federal air pollution officials, ;lot on actual emissions measurements.
For two of the five major pollutants, emissions in 1970 were less than
they were in 1969, while emissions were greater for only one pollu-
tant. This contrasts with the 1968-69 data when emissions of four
of the five pollutants increased over the previous year. The total
weight of pollutants from particular sources is not shown in Table 1
because of the distortion inherent in combining the simple weights of
the different pollutants.

The weight of air pollution emissions is only a rough measure
of air pollution: Indeed, the geographic concentration of pollution
sources and the dispersion of the pollutants once they leave the sources
determine actual air quality. Also, weight does not take into account
the effects of a pollutant. For example, Table 1 considers all par-
ticulates as a single category, although the environmental impact of
very small particulates, which add little to total weight, differs
markedly from the larger particulates. (It takes 1,000 particles, 0.5
microns in diameter, to equal the weight of 1 participle, 5 microns
in diameter, of the same material. Yet 1 ton of fine particles in the
air reduces visibility 25 times as much as 1 ton of larger parades.
And finer particles are also more of a health hazard.')

*Throughout this section the following abbreviations will be used: CO
carbon monoxide; TSPtotal suspended particulates; SO sulfur oxides;
HOhydrocarbons; NO.nitrogen oxides.
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Table 1

Estimated Emissions of Air Pollutants by Weight,
Nationwide, 1970 (Preliminary Data)

Lin mlllIona of tons per year]

Source

Transportation
Fuel combustion in stationery

sources

C

111.0

.'t

rirgO'

0.7

6

SO.

26.5

I0 NO.

11.7

10.0
Industrial processes 11.4 .1 6.0 .2
Solid waste disposal 7.2 1.4 .1 2.0
Miscellaneous

Total

16.8

147.2:

3.4

25.4.

7.1

34.7

,

22.7.
Percent change 1969-70 4.5 7.4 0 0 +4.5

Source: Environmental Protection Agency.

Table 2 provides historical perspective on total emissions. It
shows that over the past SO years all of the major pollutants, except
particulate matter, have increased significantly. Given the major in-
creases in population and industrialization which have marked, this
period and the short time in which serious control efforts have been
undertaken, this finding is not surprising.

Table 2

Weight Of Emissions of Air Pollutants 1940-1970
(Tons X10)

year so. CO Particulates HO NO

1940 22 5 27 19 7
1950 24 . 103 26 26 10
1960 23 128 25 32 14
1969 31 150 26 36 21
1969 84.. 154 27 35. 22
1970 34 147 25 35 23

. ,

Source: EPA, "Nationwide Air Pollutant Emission Trends. 1940-70." 1972,
forthcoming.

Figure 1 pictures the long-term trends far the ambient air levels
of three major pollutantsCO, SO2, and TSP. This type of trend
analysis is quite useful, but like the analysis of pollution tonnage, it
does not indicate the comparative damage different pollutants can
cause. One of the advantages of an index is that, through weighting,
the comparative importance of the different elements included in the
index can be taken into account. An air pollution index, for example,
would weight a ton of sulfur oxides much more heavily than a ton
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of carbon monoxide, because -f sulfur dioxide is more I nag-
ink to health.

Considerable knowledge about the effects of a pollutant neces-
sary to weight the elements in an index ac-curatel. In most environ-
mental areas, further research is necessary to add to our knowledge
about effects. For example, the ambient air quality standards, on
which most of the air pollution indices are based, are still somewhat
controversial, and research is underway to understand more fully
the long-term health effects of air pollutants, so that the scientific:
basis for the standards can be improved.

Several indices have been developed to show trends in actual
air quality. Two indicesthe Mitre Air Quality Index (MAOI)
and the Extreme Value Index (EVI)have been developed for
the Council by the Mitre Corp. Another index, the Oak Ridge Air
Quality Index ( ORAQI), has been develo:ted hv the Oak Ridge
National Laboratory. The ORAQI is computed quite differently
from the Mitre index and for that reason has he included in some
of the tables for comparative purposes.

The Mitre Air Quality Index combines indices for individual
pollutants for each site. Each pollutant index rel2 measured levels
of pollution to the national secondary air quality standards promul-
gated by the Environmental Protection Agency.' These standards,
which go beyond the primary or health protection standards to

Figure 1

Trends in Ambient Levels of Selected Air Pollutants
concentrations of TSP

and SO, (irg/m3)
Nasn sites

160

ran J 1.11/0AN

concentrations of
CO (ygtrn9

Camp stations-- 9000
o (6 cities)

140

120

100 =

80

60

40
NONURBAN TSP (20

URBAN TSP (60 cities }

URSAN SO, (21'cities)

20

es,

8000

7000

6000

5000

4000

3000

2000

1000

I a1957 1959
fi

1961 1963 1965 1967 1969 1970

Source: The Mitre Corp. MTP-6013. Based on Environmental Protection Agency data
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protect vegetation, materials, and aesthetics, refer to annual averages
and extreme values not to be exceeded more than once per year.*
Using the ratio of pollution levels to the standard permits a com-
parison of different pollutants which may have very different effects.
For any pollutant, an index value greater than one means that the
standard has been exceeded. A value less than one indicates that the
standard has not been exceeded. Thus if the combined index for all
pollutants is less than one, all standards arc being ince

While the MAQI shows how the pollutant concentrations relate
to both long-- and short-term standards, the Extreme Value Index
measures the extent of very high-level pollution for short periods
of time. The pollution conditions measured by EVI are those which
are most directly related to personal comfort and well-being. Like
the MAQI, the EVI is first computed for each individual pollutant
and then aggregated for all pollutants at a given site This index
consists of an accumulation of measured values which exceed a
given extreme standard divided by the standard. The extreme
standards are the EPA secondary standards for short-term (1-to-
24-hour) concentrations.°

The ORAQI, like the MAQI, is based on the EPA secondary
standards. It puts less emphasis on violation of the standards than
do the MAQI and EVI. However, it is mathematically adjusted
so that a value of 10 represents essentially unpolluted air and a value
of 100 represents all pollutant concentrations reaching the federally
established standards.'

Data were available to compute the MAQI and EVI for three
of the five pollutants for which national standards have been estab-
lishedsulfur dioxide, nitrogen dioxide, and total suspended par-
ticulatesbut not for carbon monoxide and photochemical oxidants.
Tables 3 and 4 show the 1968, 1969, and 1970 values for MAQI
and EVI in communities with different population sizes. Because
the data come, from the National Air Sampling Network, which
covers only one site for each community, they often differ from
local monitoring data.

As Tables 3 and 4 show, the worst air pollution conditions are in
the largest cities, which is hardly surprising. What is surprising is
that, according to the indices, communities under 100,000 popula-
tion suffer problems almost as severe as those in the large cities. Some-
what anomalous findings like this may be due as much to the sample
of communities chosen or to the location of the monitoring site as
they are to actual air quality conditions. The cities under 100,000 in
the sample used were generally selected because they had air pol-
lution problems, and thus the true meaning of the data is probably
that dirty, small cities have problems just as severe as large cities.

Communities of all sizes showed marked improvement on the
MAQI and EVI scales between 1968 and 1970. However, as shown
in Table 5, this improvement still was not enough for most commu-
nities to meet the EPA secondary standards.

8
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Table 6 traces the trends itt several major cities. (Data for addi-
tional cities are in Appendix 5 of this chapter.) Most of the cities
have followed the general pattern of improved air quality, indicated
by the MA01, EVI. or ORAQI values. The table also compares the
primary national ambient air quality standards to the annual average
of each of the three pollutants covered by the indices. It must be
stressed, however, that all of the data in 'fables s and gave based on
only one sampling station in each city, which may considerably dis-
tort the results, For example, it is likely that if more complete data
were available, they would show that some portion of the cities shown
meeting the SO, standards in Table 5 had exceeded those standards.

The potential health hazard fr ©m air pollution can be simply meas-
ured by estimating the number of people exposed to air pollution
that exceeds the EPA primary (health protection) standards. EPA
has made such an estimate for a sample of the U.S. population,
using 1964-66 monitoring data.8 While 43 percent of the sample
population lived in areas where the monitoring data indicated that
the sulfur dioxide primary standards were exceeded, the level of
photochemical oxidants exceeded the standard in all the areas
sampled. These are very rough estimates based on old data. Because

Tdde

Air Pollution:Da a or-Selected_ Cities

YEAR MAQI. Vi ORAQI

ATLANTA

Ratio of annual mean to E124
primary stem:lards

SO. TSP NO.

1968 2.88 2.21 108 0.39 1.07 2.20 ,
1969 2.51 1.10 91 .33 1.03 1.80
1970 2.60 3.44 86 .24 1.20 1.65

DETROIT

1968 4.01 17.90 145 0.83 1.79 2.44
1959 3.68 12.11 138 .69 1.55 2.25
1970 3.39 9.17 102 .46 1.51 1.69

ST. LOUIS

1968 3.82 07 157 1.14 2.16 2.17
1969 5.35 27.24 163 .91 2.45 2,02
1970 4 41 13.15 125 .73 2.05 1.72

MILWAUKEE'

1968 4.27 20.82 119 0.48 1.85 2 05
1969 3.17 '10.17 89 .20 1.47 - 1.69
1970_ 2.59 5.41 70 ., 1.21. , .19 _1.21

Sources: MItre Corp.. "National Envirenrriental Indices: Air QUaft and Outdoor
Recreation" (MTR 6159), April 1972. Communication from Oak Ridge National
Laboratory. Communication from EPA;, National EnVironmentel Research Center.

=Division of Atmospheric Surveillance.
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of the importance of the potential health effects of air pollution, in-
formation of this kind should be collected and made available on a
regular and timely basis.

All of the data in this discussion uffer from the problems of too
few monitoring sites whose locations arc determined by imprecise
criteria. Unreliable instrumentation and inadequate frequency of
measurement also are problems. It will take a long time to remedy
these :iefects. But at least for air pollution, unlike many other aspects
of the environment, we know fairly specifically what data should be
collected and what kind of indices will best picture its status and
trends. The air pollution indices are useful to the public and the
polieymaker alike, to help them judge how serious the problem
whether control programs arc succeeding, and what aspects of the
problem are getting better or worse.

water pollution

The approach to developing a water pollution index is similar to
that of an air pollution index, except that the number of water pol-
lutants usually measured is larger and there are no uniform national
standards of water quality. Also, water is used for many more pur-
poses than air. The range of possible chemical and biological re-
actions that take place in water, viewed in the context of the many
possible alternative uses of water, makes measuring water quality an
extremely complex task.

EPA has developed the "PM index" (prevalence-duration-
intensity index), which allows any water body to be described in
terms of the prevalence, duration, and intensity of its water pollution,
corrected for natural background pollutant levels. The index is based
on how much water quality deviates from Federal.State water
quality standards, which vary from place to place, depending on
locally established designations as to what the water should be used
for (drinking, swimming, industrial waste discharge, etc.).

The prevalence of water pollution v.,as first assessed in 1970 and
reported in last year's Annual Report, The 1970 figures indi-
cated that 27 percent of the U.S. stream and shoreline miles were
polluted. EPA assessed it again a year later and found that despite
improved field reporting, the prevalence of pollution was about the
same nationally (29 percent) in 1971,°

Table 7 summarizes the EPA data for major drainave basins.
Unfortunately, of the four apparently significant shifts in reported
water pollution that took placein the Ohio, Gulf, Missouri, and
Northeastern Basinsthree are so obscured by variations in procedure
that it is impossible to evaluate the degree of real change, Both the
Gulf and Missouri Basins reported an enormous improvement in
compliance with State water quality standards, but the apparent
improvement between 1970 and 1971 is almost certainly due to more
accurate reporting, not to better water. In the case of the Ohio
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River Basin, the 1970 assessment overlooked a large number of
smaller tributaries which were polluted."

The last column of Table 7 shows the duration-intensity factor for
the 1971 figures. Whereas the prior columns simply indicate what
portion of the stream was polluted, the duration-intensity factor
indicates how badly polluted it was and for how long during the year
it was in violation of the standards. For the complete PDI index, the
number of polluted stream miles would be multiplied by the dura-
tion-intensity factor. Thus the higher the factor is, the worse the
pollution.

The EPA PDI index has several advantages. It covers all U.S.
surface waters. It considers the relationship of actual water quality
to State standards of desirable water quality. And it allows for
judgment as to the effects of the water pollution in any particular
stream. It has proved a useful management tool, for planning, for
directing resources to the most polluted areas and for suggesting im-
provements in monitoring coverage.

However, the index also has major disadvantages. Most important,
its estimates of water quality conditions are based primarily upon
judgmental evaluation by regional EPA personnel, although data
are used from the approximately 10,000 stations that collect water
quality data. Thus, although the data from the stations are examined
by EPA personnel, they are not used in a systematic manner which
could be replicated, Second, the index does not identify the type
of pollutant responsible for the pollution, e.g., BOD, suspended solids,
or nutrients. EPA plans to add this information the next time the
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PDI is repeated. Finally, the index is not sensitive enough to detect
trends except after several years.

While judgmental factors inherent in the PDI index help to adjust
for the numerous inadequacies of the actual water quality monitor-
ing data, CEQ considered it desirable to explore a different ap-
proach to gauging water quality trends, based more heavily on read-
ings from the water quality sampling stations. The Council thus
contracted with a consulting firm, Enviro Control, Inc., to develop
trend information based on the monitoring data collected by EPA,
the U.S. Geological Survey, and other Federal and State agencies."

A sample of 140 Federal and State water quality stations across the
country was picked on the basis of how long the station had been
collecting data and how adequate the data were (see Figure 2).
Streams of all sizes were included as well as a number of estuarine,
reservoir and Great Lakes locations. The stations represent a variety
of types of areas, ranging from highly urbanized and industrialized
to completely undeveloped. However, because of the limited number
of stations from which the sample could be selected, it does not rep-
resent a complete and properly weighted cross section of all -U.S
waters.

The water quality data were compared to data on the flow of the
water body. Unlike air pollution data, which cannot be corrected
easily for the complex effects of %veather, it is known that flow rates
in streams and rivers directly affect water quality, and even crude
corrections for flow considerably improve our understanding of
pollution levels. Use of the flow data also permitted the streams to
be classified according to whether increased flow (more water in
the stream) was associated with greater or less pollution (runoff or
dilution trends, respectively, in the tables) . The results of this anal-
ysis are shown in Tables 8 and 9.

The Enviro Control data show a mixed picture of trends in water
quality. The problem of nutrients (phosphorus and nitrogen) is
worsening dramatically in all types of basins, probably because of in-
creased use of fertilizer. Oxygen-demanding wastes are increasing
somewhat, mostly in high-population, high-industry basins. (Oxygen-
demanding wastes require oxygen for their decomposition. This
lowers dissolved oxygen (DO) levels in the water, and low DO levels
change fish populations and at very low levels result in odors and the
elimination of most fish life.) Surprisingly, the data show little correla-
tion between trends in the amount of oxygen-demanding wastes and
trends in the daytime dissolved oxygen in the water. This seeming in-
consistency may be because of where the monitoring stations are lo-
cated, the time of day the water is sampled, and such intervening
factors as oxygen production by algae. The complexity of the oxygen
relationships in waterways makes it quite difficult to comprehensively
trace changes in the oxygen content of the water.

Salinity (the saltiness of the water) shows mostly no trend or slight
improvement. The problem of suspended solids (primarily soil parti-
cles in the water) seems to be getting better.



Table 8

Pollutant Source Type and Trends for all Stations in
SamplePercent of Stations in Each Class

Pollutant type

Dissolved oxygen (+10 percent)
Number of stations
Oxygen-demanding load (+25 percent;

percent COD, TOC)
Number of stations
Nutrientstotal phosphorus, or

ammonia (+30 percent)
Number of stations
Nutrientssoluble phosphates (*30 percent)
Number of stations
Nutrlentsnitrite and nitrate (+30 percent)
Number of stations
Salinitytotal dissolved solids (+15 percent)
Number of stations
Suspended solids and turbidity (+40 percent)
Number of stations

Time trend, 1965 -70

Better No trend Worse

17 63 20
(18) (65) (20) _

34 41 25
(33) (39) (24)

and
11 30
(7) (19)
19 65
(6) (21)

21 32 47
(13) (20) (30)

11 77 12
(9) (61) (9)

30 62 8
(32) (66) (8)

l-Thresholds used for determining existence of trends are given in parentheses
after pollutant type. The thresholds are based on observed variability about curves
of concentration versus flow.

Source: Enviro Control, Inc.

. Table 9

Pollutant Source Type and Trends for Drainage Basins
With Low Agriculture and High Population or High Industry,
or Both HighPercent of Stations in Each Class

Dominant -flow effect Time 1965-70

Dilu.. Mixed Runoff Better No Worse
Von trend

4 75 2t1 11.. 75 14
(1) (19) (27) (5)

Dissolved oxygen (+10 percen
Number of stations
Oxygen-demanding load (+25 per.

cent BOD, +20 pe: COD, TOC)
Number of stations
Nutrientstotal phosphorus, or

gan ic nitrogen and ammonia (+30
percent

Number of stations
Nutrientssoluble phosphat 1 +

30 percent)
Number of stations
Nutrientsnitrite and nitrate (+30

percent)
Number of stations
Salinitytotal dissolved solids (j

15 pgrae
Number-of stations
SuspenOed solids and turbidity (±

40 percent)
Number of stations

58

(0)

7
(1)

46
(7) (0)

0 65 35 21 76 3
(0) (15) (3) (7) (26) (1)

!Thresholds used for determining existence of trends are given in parentheses
after pollutant Woe. The thresholds are based on observed variability about curves
of concentration versus flow.
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The most startling conclusion suggested by the data relates to the
effect of flow on pollution in the stream. The common notion is
that increased streamflow (from rain or melting snow) dilutes pollu-
tion and helps restore natural balancesunless the rain happens to
wash through area sources of pollution (such as fields sprayed with
pesticides) as it drains to the river. The Enviro Control data confirm
that in undeveloped or agricultural areas, where most of the pollu-
tion comes from runoff (the washingof soil, fertilizers, pesticides, etc.
into the water from fields and open land), rain or melting snow in-
creases the amount of runoff and thus pollution increases with flow.

But they also show, contrary to the common notion, that in areas of
high population and/or industry, only 20-30 percent of the sampled
basins show a flow dilution effect. In other words, point sources of
organic and nutrient pollution, such as industrial and municipal dis-
charges, appear to be overshadowed, in most of the stations that were
analyzed, by runoff sources, such as farms, feedlots, and possibly
urban runoff. However, the runoff trends which the data show also
may be caused by other factors, such as scouring of pollutants from
riverbeds by high flow.

The Enviro data reinforce some recent steps to place more em-
phasis on runoff sources. What they say, in essence, is that even if all
discharges of municipal and industrial pollution were stopped, many
streams would still be polluted as a result of discharges from runoff
sources. However, this definitely does not imply that municipal and
industrial pollution is unimportant. Not only do these sources dump
a large share of the pollutants in the Nation's waters, but they also
account for most of the toxic metals and chemicals (except pesticides)
which enter there.

Both the PDI and the Enviro data give some guidance for design-
ing water quality monitoring networks. They also illustrate vividly
the need for better data and improved analysis of water pollution
problems. Work is continuing in EPA, the Department of the In-
terior, and elsewhere to improve the collettion and analysis of water
quality data. The National Sanitation Foundation has done some
encouraging work on an overall Water Quality Index.' Our under-
standing of what the major sources of water pollution are, how they
contribute to the problem, and how we measure trends in water
quality, however, is inadequate.

If our enforcement programs and our financial investments in con-
trol are to have the maximum effect, we must greatly expand our
knowledge of the causes, sources, and trends in water pollution.
For example, if the Enviro analysis is confirmed by further work, it
points up the need to place much greater emphasis on nonpoint
sources of pollution.

pesticides
Pesticide contamination is not limited to any one medium, Excess

amounts of pesticides can contaminate air, water, soil, or food, One of
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the best ways to analyze multimedia environmental problems is to de-
velop a "materials balance" analysis, which traces a particular sub-
stance as it passes through various parts of the environment. A ma-
terials balance of pesticides would indicate the amounts of pesticides
introduced into the environment; the paths they traveled and the
chemical changes which occurred from introduction to final fate;
and how much ended up in birds, fish, humans, or elsewhere in the
environment.

The materials balance approach has several advantages. Because it
traces the environmental pathways of a substance, it can isolate the
most important points at which to act against environmental con-
tamination. By knowing the amounts likely to occur in different
media, it can anticipate the effectiveness of any particular control
measure. And by showing how much of the substance to which hu-
mans and wildlife will be exposed, it can help estimate how serious the
problem is.

With the aid of Stanford Research Institute, the Council investi-
gated what data were available on various aspects of pesticides. One
of the key questions was whether it would be possible to develop a ma-
terials balance analysis of pesticide flow through the environment.

Such an analysis would start with the domestic production of pesti-
cides. Data on domestic pesticide production and supply are reported
annually by the U.S. Tariff Commission and the Bureau of the Cen-
sus. Domestic supply (production plus imports minus exports) in
1970 amounted to 658 million pounds, compared with 695 million
pounds in 1969 and 228 million pounds in 1950. This did not include
elemental sulfur used in agriculture and other chemicals used only
in small part as pesticides (see Figure 3). It is not clear whether the
drop over the last year is significant.

Despite the wide variety of chemicals used as pesticides, production
figures for individual compounds are publicly available for less than
10 percent of the total." However, Figure 4 the total amount
of the major classes of pesticides produced insecticides, herbicides,
and fungicides. Herbicides production increased rapidly over the
past 10 years. Insecticide production has also increased although less
rapidly, and fungicide production has diminished somewhat.

A significant trend, which does not show up in Figures 3 and 4, is
the decline in production and domestic supply of the more persistent
chlorinated hydrocarbon insecticides and the substitution of less
perisistent but more toxic chemicals. Domestic supply of the chlori-
nated hydrocarbons has dropped from ,a high in 1956 of 244 million
pounds to 31 million pounds in 1970. During the same time period,
production of parathions, a group of the organophosphate chemicals
used to replace the chlorinated hydrocarbons, increased from 7 mil-
lion pounds to 57 million pounds."

There are few data on the specific manner in which pesticides arc
used. The largest pesticide market, by far, is in the agricultural sec-
tor of the economy. But even the various uses in this sector are not
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well documented. The Economics Research Service of the U.S. De-
partrnent of Agriculture surveyed 10,000 farms in the 1964 and 1966
growing seasons, and a survey of the 1971 season is currently being
analyzec1.15

Despite the difficulty of extrapolating from such a sample, a few
implications can be drawn. First, agricultural pesticides use is not
evenly distributed. Two crops, cotton and corn, accounted for about
two-thirds of the total insecticides used. The bulk of the remaining
insecticides and most of the fungicides_ were sprayed on fruit and
vegetables. Forty-one percent of all agricultural herbicides were ap-
plied to corn.

Data from the 1966 survey further indicated that of the 891 mil-
lion U.S. acres under agriculture (including pasture lands), only 5
percent was treated with insecticides, 12 percent with herbicides,
and 0.5 percent with fungicides. And though cotton accounted for
47 percent of the total agricultural use of insecticides, an estimated
46 percent of the total cotton acreage received no insecticides.'

Figure 3

Domestic Supply of
Insecticides, Herbicides, and Fungicides

in millions
of pounds
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Source: Stanford Research Institute, "Environmental Indicators for Pesticides," Prepared for theCouncil en Environmental Quality, April 1972

18



o

Figure

U.S. Production of Synthetic Organic
Insecticides, Herbicides, and Fungicides

in millions
of pounds
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Source: Stanford Research Institute, "Environmental Indicators for Pesticides," Prepared for the
Council on Environmental Quality, April 1972

These data reflect wide regional variations in the types and prevalence
of pests and in pest control practices.

There has been considerable information collected about environ-
mental levels of a few pesticides in the air, soil, water, food, wildlife,
and man. Despite the quantity of this information, much of it has not
been collected systematically, and the data are not adequate to present
a total picture of the flow of pesticides through the environment.

Data on other aspects of the pesticide problem are even more
scanty. For example, the only regular sources of information on
pesticide poisonings and deaths are the Food and Drug Administra-
tion Poison Control Centers. However, these centers cover only 8 per-
cent of the hospitals in the United States, so the data grossly under-
estimate the actual number of cases. A 1969 survey in Iowa, by the
University of Iowa, uncovered over 700 cases of pesticide exposures
requiring medical attention. But only 88 or them were reported to
the poison control centers."
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Not only are the data on pesticides inadequate, but there are
also conceptual problems in organizing and presenting the data.

-Pesticides, unlike most air and water pollutants, are deliberately
introduced into the environment for a beneficial purpose. Thus the
mere presence of pesticides cannot be considered harmful to environ-
mental quality, although it is clear that pesticides can cause environ-
mental damage, This aspect of pesticide use will make the
development of overall pesticide indices very difficult.

The materials balance approach is a promising way to partially
surmount these difficulties. But in order to perform such analysis
the quality and availability of pesticides data will have to be im-
proved, More systematic and comprehensive data on pesticides supply
and application as well as resulting levels in water, air, wildlife, and
humans should be regularly collected and analyzed in a unified
fashion. Until they are, a picture of the total flow of pesticides
through the environment cannot be constructed,
toxic substances

Accuracy, completeness, and timeliness of data are prerequisites
to adequate environmental indices. There is almost no aspect of
the environment for which the monitoring data satisfy these criteria.
Even in such basic areas as air and water pollution, many of the data
are of questionable validity or are incomplete. In some areas the data
are sparse or nonexistent. A good example is toxic substances.

One of the obstacles to adequate data collection on toxic sub-
stances is the absence of any Federal program for systematically
regulating and collecting data. This gap would be filled by passage
of the Administration's Toxic Substances Control Act, which passed
the Senate on May 30 but which has yet to be acted upon by
the House.

Another obstacle is that much of the information related to toxic
substances is proprietary information which the manufacturers will
not make public. For example, most manufacturers consider the
amount of a particular substance that they produce to be a trade
secret. This makes it very difficult to do a materials balance analysis
of the flow of the substance through the environment, because the
amount of the substance that is produced cannot be determined.

Figure 5 shows an example of a materials balance analysis for cad-
mium, It traces the major sources, uses, and paths through the
environment. Through such an -analysis the major sources of en-
vironmental pollution from cadmium can be pinpointed. Cadmium
is of particular concern because, as reported in a study by Oak
Ridge National Laboratory, the estimated daily average U,S. intake
of cadfnium is between 0.02 and 0.1 parts per million, and there is
some evidence that reduction of lifespan may Occur with continuous
exposure to 0.1 parts per million. Kidney damage may occur with a
50 -year exposure to 0.08 parts per million."
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The lack of data on toxic substances also means that maximum use
must be made of information from incidents involving toxic sub-
stances. Such an incident occured in Iraq early in 1972. Seed treated
with a mercurial fungicide arrived too late for planting and was
consumed directly by large numbers of people. Although the data are
limited, the number of deaths may exceed 500, with as many as 7,000
suffering some type of injury. If these very preliminary estimates turn
out to be true, Iraq's-mercury poisoning incident must rank as one of
the worst environmental health disasters in history. Hopefully, infor-
mation drawn from this incident will help prevent future disasters.

Improved methods for sounding an early warning about potentially
dangerous chemicals and metals and for setting priorities for research
on toxic substances are badly needed. More adequate monitoring
data and the use of methods such as the materials balance approach
can play a vital part in filling these needs.

land use
The amount of land used for particular purposes at any given

time tells us little or nothing about the environment. Thus the con-
ceptual problem of what land use factors are significant for en-
vironmental quality is a difficult one. Changes in land use over time
can sometimes be revealing, but most often we cannot judge without
having much more information. For example, we cannot tell whether
the conversion of farmland to forest is an indicator of improving or
deteriorating environmental quality.

Another problem posed by measures of land use is the appropriate
geographical scale at which to collect data Most changes in land use
have their primary environmental impact on the regional or local
level. National data on land use are not very informative, as Figure 6,
compiled by the Department of Agriculture, shows. The figures show
little change over the past 70 years in the proportion of the Nation's
land devoted to the four broad categories of usecropland; grass-
land, pasture, and range; forest and woodland; and urban areas,
transportation, and parks. In 1969, the 2,266 million acres of land in
the United States (including Alaska and Hawaii) were used as fol-
lows: 430 million acres for cropland ; 645 million acres for grass-
land, pasture, and range; 725 million acres for forest; 186 million
acres for urban development, roads, and other special uses; and the
remaining 280 million acres was desert, swamp_ , and other types of
land not usable for the other categories."

On a national basis there has been little overall change in land
use. But the national data obscure marked changes which have oc-
curred within particular States and regions. Many areas have under-
gone rapid urbanization, there have been marked shifts from forest
to farmland in areas such as the Southern Mississippi Valley, and in
many parts of the East, farmland has been abandoned and has
reverted to scrub forest.

The Council not only examined overall land use but, with the
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Figure 6

Land Utilization, 48 States, 1900-1969
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1. Urban and other built areas, highways, railroads, airports, parks and other land.2, Excludes forested areas reserved for parks and other special uses.3. Includes grassland pasture and range, private and public.4. Cropland planted, cropland in summer fallOw, soil Improvement crops, and land being pre-pared for craps and Idle.

Cropland acreages prior to 1954 are for the year preceding the date of the InVedterY.
Source, U.S. Department of Agriculture, Economic Research Service

help of the Earth Satellite Corp., investigated particular land usequestions which have caused environmental concern. One of thesewas land affected by surface mining.
Data on surface mining and surface mine reclamation have notbeen collected on any systematic or regular basis by the FederalGovernment. But a national Survey of surface mining and its impacton the environment was made in 1965 by the Bureau of Mines.20Although some individual States collect data, the report is the onlydetailed source of nationwide information on surface mining andreclamation.
The Bureau of Mines survey shows that 3.2 million acres of landhad been disturbed by strip and surface mining by 1965. Coal miningaccounted for the largest single portion of this acreage-1.3 million.Sand and gravel accounted for another 0.8 million acres, and the re-maining 1.1 million acres were divided among mining and extractionof clay, stone, gold, phosphate rock, iron ore, and other commodi-ties." Only about a third of the land disturbed by surface mininghad been reclaimed, and almost half of this was reclaimed by nature,
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that is, it had remained undisturbed sufficiently long that natural
processes had healed many of the scars of the mining.

Every State had land disturbed by surface mining. But the heaviest
concentration of disturbed lands lay in the eastern part of the country,
particularly in the Appalachian coal-producing States. However, the
amount of land used for surface mining is probably increasing most
rapidly now in the Western States.

Figure 7 shows the U.S. acreage disturbed annually by coal strip-
ping over the 5-year period from 1965 to 1970. Between 1965 and
1969, there was a gradual rise in the number of acres disturbed
annually. In 1969, there was a sharp jump in the rate at which lands
were being surface mined. In fact, the increase from 75,000 to
100,000 acres of new acreage disturbed between 1969 and 1970
equaled the increase from 50,000 to 75,000 acres between 1965 and
1969. These increases were due to a shift in production processes
and increased demand for coal to generate electricity.

Although the Federal Government can draw on vast amounts of
land use data, most of the information is not well suited as an in-
dicator of environmental quality. Much work remains to be done be-
fore agencies agree on what data to collect and how to improve the
data collecting systems. New techniques may ease the latter task.
Photographs taken from high-altitude planes or satellites often can
provide much of the needed land use information on a regular basis
at a far lower cost than ground data collection. The applicability and
effectiveness of satellite photography has not yet been determined to
a degree sufficient to merit an operational earth resources satellite
system. However, several test satellites will be orbited in the next
year or two.

As the States develop implementation plans in anticipation of
national land use policy legislation,22 the requirements for land-use
data will become clearer. Identification and control of floodplains,
protection of coastal wetlands and regulation of land use in scenic
districts along the shorelines of major rivers and lakes will require
large amounts of land-use information if they are to be successful
programs.

To determine whether regionally needed development is being
blocked or unduly restricted by local governments requires an under-
standing of regional supply and demand factors, involving housing
demand studies, evaluations of local zoning, demographic analyses,
and surveys of the extent to which localities are already accommodat-
ing regional needs. And to regulate large-scale development and
areas around key growth-inducing public facilities effectively, States
will probably have to learn from their own and each other's experi-
ence with traffic generation, pollution loads, and the impact of such
facilities on surrounding areas.

There are probably three kinds of data services that the Federal
Government can furnish the States to help them cope with these
problems. First, aerial photography services and uniform mapping
procedures can be established for much of the Nation, with States
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Figure 7

Trend in Area Disturbed
Annually by Coal Stripping
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Source! Earth Satellite Corp., "Land _Use Indicators of Environmental Quality." Report to the

Council on Environmental Quality, 1972. Based on Bureau of Mines data

drawing on relevant portions for their own use. Second, State and
local governments can cull demographic, income, housing, and land
use data from the U.S. Bureau of the Census and other agencies
which monitor economic, manufacturing, and agricultural trends.
Federal modeling efforts, such as those undertaken by the Water
Resources Council, should also prove useful. Finally, the Federal
Government can provide technical assistance so that land use data
are properly interpreted and so that States and localities can benefit
from each other's experience in land use planning and regulation.

Hard political and economic choices must be made if land develop-
ment is to lead to better environmental and social results, and concern
about getting a full range of data should not obscure these choices.
But adequate data properly analyzed are a necessary base for sound
regulatory actions, in land use as in all other fields.

wildlife
Almost everyone agrees that birds, animals, fish, and plants are

essential to environmental quality. But the development of indicators
for wildlife is an extraordinarily difficult challenge. Which of the
thousands of wildlife species are meaningful indicators of environ-
mental quality? And how should changes in the population of the
selected species be interpreted?
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Species of wildlife can benefit man in many waysfor recreation,
aesthetic enjoyment, food, and natural pest control. Wildlife can
also provide important scientific data and help regulate and stabilize
particular ecosystems. However, some species are also harmful; they
destroy agricultural crops, destroy or compete with beneficial or rare
wildlife species, or carry disease.

A particular species can have a strong positive value for one
purpose but slight or even negative value for another. For example,
an animal that is hunted for sport may damage agricultural crops,
or maintenance of its habitat may preclude desirable alternative land
uses. The enivornn-lental significance of trends in the population of a
species often is unclear. For example, a rise in the deer population
in a particular area may be caused by the abandonment of farms
and the resulting growth of scrub forest. An increase in the number
of robins or cardinals is generally considered desirable, but an in-
crease of gulls or rats indicates increased amounts of garbage.

Wildlife are a continuous early warning system which can alert
man to the first signs of danger in the environment. Death and illness
of herons, fish, shellfish, and cats preceded the deaths of over a hun-
dred humans from mercury poisoning in Minamata and Niigata
Bays in Japan. Death of seed-eating birds in Sweden warned of the
mercury problem in that country. Deaths and eggshell thinning in
hawks, pelicans, and many other birds warn of high levels of pesti-
cides. Any rapid, major change in species populations should be a
warning to search out the cause. Also, the variety of species which
exists in a given area may be .a significant indicator of environmental
problems.

One wildlife measure of environmental quality is the number of
species officially classified as "endangered" by the Department of
the Interior. However, this measure has very limited utility. It is
unlikely that all rare and endangered species have equal chances
of being classified as such. Larger, more conspicuous, or better known
forms are more likely to be recognized because their status is easier
to assess. Year-to-year comparisons of the number of endangered
species will not meaningfully indicate environmental changes until
the status of virtually all rare and endangered species is established,
because until then additions to the list will simply represent recogni-
tion of additional species rather than an actual increase in the num-
ber of species endangered.

The Smithsonian Institution has recommended to the Council
thatin addition to wildlife habitats, wild and natural areas, and
certain species of fish, shellfish, crops, plants, lichens, and mosses-
28 species of birds and mammals be monitored on a regular basis."
These species are listed in Appendix 7. The data on these species
could be combined to measure overall wildlife quality. The Smith-
sonian also suggested that data on selected managed species of wild-
life, including land and water bird and mammal species, commercial
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and sport fish, and endangered species be combined to provide an
index of wildlife management effectiveness.

There has not been adequate time to determine whether the in-
dices suggested by the Smithsonian are the appropriate ones to use
to measure the environmental aspects of wildlife. Nor has there been
time to examine exactly how the indices would be computed. Some
data are available on most of the wildlife species proposed for use
in the indices. But the data are collected in a variety of forms and
vary in their degree of accuracy. A start has been made to develop
quantitative indices of wildlife, and this work will be continued during
the coming year.

toward adequate environmental indices

The Council has compiled a preliminary list, which appears in
Appendix 1 of this chapter, of those aspects of the environment which
should be measured on a regula- basis. It is a "mixed bag" which
includes both aggregated indices (for wildlife, for example) and
single items of data. It ignores the interrelationships among the
separate items, although in many cases the interrelationships are the
most important things to donsider. If the data are available for these
items, any combination or comparison of the items is possible.

During the coming year the Council will refine this list and
expand it to include more detailed descriptions of the indicators
and the available sources of data. Simultaneously we will work to
develop indices for the major categories (the two-digit numbers on
the list). Indices will be developed for the categories where adequate
data are available and where work on appropriate indices is most
advanced.

Indices will require not only good monitoring data but also con7
siderable judgment and scientific research to provide the knowledge
necessary to evaluate the components of an index properly. Ques-
tions such as the relative damage from various types of air pollut-
ants require more investigation and research. One of the advantages
of indices is their ability to summarize the interaction of such fac-
tors in a simple index. But this characteristic also means that the
process of developing dependable indices will be a long one. Because
new scientific data will constantly become available, the indices, once
developed, will have to be adjusted periodically.

The work on indices will not directly improve data accuracy,
comprehensiveness, and timeliness: However, it will do so indirectly
by making clear what data are needed and what gaps and overlaps
exist. The Council will continue to work with the Federal agencies
to improve their monitoring systems. EPA, the Department of the
Interior; and other agencies are making major efforts to strengthen
their environmental data collection efforts, and these efforts will
result in a larger and more reliable information base on environ-
mental quality.
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The Council also will encourage greater use of State and local
data, a valuable source of information often not adequately tapped
by the Federal Government. -Common methods of data collection
and analysis by Federal, State, and local agencies would facilitate
exchange of information and add significantly to the amount of
usable information on environmental conditions.

Neither this year nor next will we be able to provide a general
statement about whether environmental quality has improved or
deteriorated. The environment encompasses too many factors to
be so easily characterized, as can be seen from some of the trends
discussed in this chapter. Air quality in urban areas appears to be
getting better, while water quality shows no strong trends, except
for nutrient .levels., which are rising. Production of persistent pesti-
cides has declined, but manufacture of more acutely toxic pesticides
has increased. Overall national land use patterns show little change,
but certain regions and certain types of land use have changed
markedly.

Although we are not now able to characterize overall environ-
mental quality, we should be able to give a better indication of the
status of and trends for particular components of the environment.
The work reported in this chapter is a first step toward creating a
framework for a comprehensive and continuing system of informa-
tion on environmental quality.
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footnotes
1. V, Brodinc, "Running in Place, Environment 14:1 (Jan.-Feb. 1972),

P. 5,
2. For other indices which have been developed, sec the Mitre Corp.,

"National Environmental Indices: Air Quality and Outdoor Recrea-
tion" (111TR 6159), April 1972, to be made available through the
National Technical Information Service.

3. The nitrogen oxides secondary standard, however, is the same as the
pi-imary standard.

4. A list of the standards is contained in Appendix 2 to this chapter.
5. For a detailed description of the computation of MAQI, sec Appendix 2,
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appendix 1preliminary checklist of environmental
paramenters

1. Underlying Factors

1.1. Population

1.1.1 Absolute sizeUnited States and world
1.1.2 Birth rateUnited States and world
1.1.3 Death rateUnited States and world
1.1.4 Age composition
1.1.5 Lifespan, by sex and race
1.1.6 Immigration and emigration

1.2. Economic development

1.2.1 GNP, absolute and per capita, by sector
1.2.2 Capital investment, by sector

1.3. Urbanization

1.3.1 Percent population in central cities and suburbs
1.3.2 Percent population, by population size of community

2. Resources

2.1. Supply and demand renewable resources

2,1.1 Water, by region and type of use
2.1.2 Timber

2.2. Supply and demand - --nonrenewable resources (United States and
world)

2.2.1 Coal
2.2.2 Oil
2.2.3 Metals
2.2.4 Phosphorous
2.2.5 Uranium
2.2.6 Other



2.3. Land
2.3.1 Amount of land available for food produttion
2.3.2 Amount of land used for food production
2.3.3 Amount of urbanized land
2.3.4 Strip-mined landreclaimed and unreclairned
2.3.5 Development in flood plains
2.3.6 )rand devoted to transportation-related activitiesurbanand nonurban2,3.7 Amount of wetlands, by type
2.3.8 Amount of land used for public works projects
2.3.9 Wild and natural areas

2.4. Food
2.4.1 Agricultural productivity
2.4.2 World food supply vs. demand (including caloric and protein value)2.4.3 Fish and other ocean food harvest and reserves
2.5. Solid waste and recycling
2.5.1 Amount of municipal (residential and commercial) solid waste, bytype of waste
2.5.2 Amount of industrial solid waste, by source and type
2.5.3 Amount of agricultural solid waste, by type
2.5.4 Percent materials recycled, by type
2.6. Energy
2.6.1 Total BTUs of energy used
2.6.2 Electric power consumed
2.6.3 Mix of fuel used for energy supply
2.6.4 Productivity per energy unit consumed

3. Ecological Factors

3.1. Climate
3.1.1 ,solar radiation amount, by type
3.1.2 Temperature change

3.2. Natural disasters
3.2.1 Earthquakesproperty damage and human injury
3.2.2 Hurricanes and tornadoesproperty damage and human injury3.2.3 Floodsproperty damage and human injury
3.3. Wildlife
3.3.1 Wildlife Quality Index
13.2 Wildlife Management Effectiveness Index
3.3.3 Wildlife Habitat Index

3.4. Maintenance of major ecocycles
3.4.1 Nitrogen
3.4.2 Carbon
3.4.3 Other

4. Pollution
4.1. Air
4.1.1 Amount of emissions, by type and source (Ivlajor pollutants: SO,, CO,

oxidants, NO., hydrocarbons, suspended particulates)4.1.2 Percent population exposed to levels above primary standards (health
index)

4.1.3 Ambient air quaiity (index of ambient levels for each major pollutant
and composite index for all pollutants)
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4.2. Water
4.2.1 Amount of effluents, by source, type of pollutant (Major pollutants:

BOD, COD, or TOD, dissolved oxygen, dissolved solids, suspended
solids, phosphorus, ph, salinity, oil, phenols, fecal conform), and
type of water body used for disposal

4.2.2 Ambient water quality, by region and type of pollutant
4.2.3 Ocean dumping, amount and type
4.2.4 Number and area of lakes eutrophied
4.2.5 Percent population served by drinking water meeting standards
4.2.6 Subterranean water pollution

4.3. Radiation
4.3.1 Major radionuclides present in media
4.3.2 Average human radiation exposure
4.3.3 Number of nuclear accidents

4.4. Pesticides
4.4.1 Amounts of pesticides used, by type
4.4.2 Amount of major pesticide types in media, food, and humans
4.4.3 Injuries due to pesticides

4.5. Noise
4.5.1 Ambient noise levels, urban and non-urban

4.6. Toxic substances
4.6.1 Mercury, in media, food, and humans
4.6.2 Cadmium, in media, food, and humans
4.6.3 Other metals in media, food, and humans
4.6.4 Synthetic organic chemicals (other than pesticides

humans

5. Manmade Environment

5.1. Housing
5.1.1 Percent substandard housing
5.1.2 Housing availability
5,1.3 Density per square mile
5.1.4 Neighborhood quality

5.2. Transportation

5.2.1 Journey-to-work time

5.3. Aesthetics

5.3.1 Billboards and junkyards per mile
5.3.2 Proportion of urban green space

5.4. Occupational environment

5.4.1 Work injuries
5.4.2. Workplace pollution

5.5. Recreation
5.5.1 Open spaceparks, wilderness
5.5.2 Cultural facilities
5.5.3 Work/leisure time ratio
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appendix 2calculation of magi index*
The Mitre Air Quality Index (MAQI) is based upon the Secondary

Federal National Ambient Air Quality Standards promulgated by the En-
vironmental Protection Agency. These standards have been set to protect the
public welfare from any known or anticipated adverse effects of air pollu-
tants in the ambient air. The index is based upon a combination of pollutants
and can include as many pollutants as national standards have been estab-
lished for The index in the text is based on sulfur dioxide, nitrogen dioxide,
and total suspended particulates. However, the explanation in this appendix
will also include factors for carbon monoxide and photochemical oxidants to
show how the index can be calculated to cover the full range of pollutants
for which standards have been set. Hydrocarbons arc not covered since the
national standards include them only as a guide in devising implementation
plans to achieve the oxidants standard. Thr National Secondary Standards
are summarized in Table

It is apparent from Table that a national air quality index based on
these standards must be a retrospective one. The proposed index always uses
data for a 12-month period spanning all seasons and may be computed and re-
ported at any desired frequency. Daily index computation is unnecessary since
several of the standards refer to annual averages, which by definition include
pollutant levels in excess of the standards for many days of the year. Significant
daily index variations would tend to be infrequent. The proposed index would
depict changes which occur monthly or quarterly, using data for the most
recent L2 months in each instance.

The Mitre Air Quality Index is a combination of individual pollutant
indices each based upon one of thi -ccondary air quality standards. This
index is computed as follows;

MAC2I---NIU+..2+1,2+1,;2+1.02
where

is an index of pollution for carbon monoxide,
is an index of pollution for sulfur dioxide,

1,1 is an index of pollution for total suspended particulates.
is an index of pollution for nitrogen dioxide, and

I is an index of pollution for photochemical oxidants.

The MAQI is the root-sum-square value of the individual pollutant indices.
This method of index computation guarantees the MAQI value will H e at
least I if any pollutant included in its computation exceeds the secondary
standard value. (MAQI values between 1 and 3 require inspection of the
individual components, because values in this range do not necessarily imply
that any standard is exceeded.) A MAQI value of less than I indicates that
all standards are being met for those pollutants included in the MAQI
computations. Because nine standards for five pollutants are involved in com-
puting MAQI, any MAQI value greater than 3, or 1/9, guarantees that at
least one standard value has been exceeded, The IvIAQI values in this
chapter are based on only five standards for three pollutants, and thus
for these figures any MAQI value greater than 2.24 or V5, guarantees that
at least one standard has been exceeded.

*Inform:woe In this appendix is primarily from Mitre Corp.. "National En-
vironmental Indices Air quality and Outdoor Recreation" (51Trtniato (April
1972).
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Table AA.

National Secondary' Ambient Air Quality Standards

Po utant

Carbon monoxide

Sulfur dioxide

Total suspended pa [relates .

Nitrogen dioxide
Photochemical oxidants

Period of measurement

1 hour
8 hours
3 hours
24 hours
Animal mean
24 hours
Annual geometric mean
Annual mean ' ---

1 hour

Concentration

3 10 09 4°:°Cag
g.5 21,300
2.1. 2260

2.0 60
.. ...... 150

6.05 100°
2.08 3160

, The secondary standards for nitrogen diaxide, carbon monoxide, and phote-
chemical-oxidants are the same as the primary standards. '

2 Maximum concentration not to be exceeded more than once per year.

Another reason for computing the MAQI by a root-sum-square, rather
than simple addition of the component indices, is based on an arbitrary choice
of sealing. The value of MAQI will uniformly produce numbers which are
smaller than those computed by simple summation. Furthermore, the pre
posed method of computation compresses the numerical range of uncer-
tainty (regarding exceeding a standard) to values 1 to 3, rather, than from
1 to 9 if simple summation were involved. The proposed computation
method is no more complex than simple addition since data processing equip-
ment would be employed.

Each of the individual pollutant indices is computed based upon the
applicable Federal standards shown in Table A-1. The formulation of each
index is further delineated below.
carbon monoxide index

The carbon monoxide index is the root-sum-square (RSS) value of
individual terms corresponding to each of the secondary standards. The RSS
value is used to ensure that the index value will be greater than I if either
standard value is exceeded. The index is defined as

V(
C,
2,

2

where
CA is the maximum observed 8-hour concentration of carbon monoxide,
Sys is the 8-hour secondary standard value (i.e., 9 p.p.m. or 10,000 ug./m.3

consistent with the unit of measure of Ca,
C is the maximum observed 1-hour concentration of carbon monoxide,
Sri is the 1 hour secondary standard value (i.e., 35 p.p.m. or 40,000 ug./in.3)

consistent with the unit of measure of C,i, and
a is 1 if Ca> Si , and is 0 otherwise.

For example, the maximum observed values of carbon monoxide in 1965 at
the Chicago CAMP (Continuous Air Monitoring Program) Station were
C,B=44 p,p.m. and C,1=59 p.p m The corresponding carbon -monoxide index

59() 5.17.
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The same index for the Washington, DC., CAMP Station in 1065 is

2

.67

For Washington, C., is less than the standard value and it was not really
necessary to square the ratio of C../.9.0 and take its square root. The index
could simply be calculated as

1.67.

In a comparison of the values of L for Chicago and Washington, it appears
that the degree of carbon monoxide pollution in Chicago is greater than in
Washington. One should be careful, however, in drawing such conclusions
without a further appraisal of all of the data available. The index is merely
an indicator of conditions and is not an absolute measure. The main reason for
this seeming disparity is the standards themselves, which are based upon a
single maximum reading and not on all data collected for a particular year.
sulfur dioxide index

The sulfur dioxide index component of the MAQI is computed in a fashion
similar to the carbon monoxide index. This index has three rather than two
terms, one for each of the Federal standards, and is given by

2
where

C.. is the annual arithmetic mean observed concentration of sulfur
dioxide,

Si. is the annual secondary standard value (i.e., 0.02 p.p.m. or 60 pg.lin.u)
consistent with the unit of measure of C..,

C. is the maximum observed 2 -hour concentration of sulfur dioxide,
S.2, is the 24-hour secondary standard value (i.e., 0.1 p.p.m. or 260 pg./m.3)

consistent with the unit of measure of C.24,
C.3 is the maximum observed 3-hour concentration of sulfur dioxide,
S.a is the 3-hour secondary standard value (i.e., 0.5 p.p.m. or 1300

pg./m.3) consistent with the unit of measure of Ca,
51 is 1 if Cm Sa4 and is 0 otherwise, and
62 is 1 if C4> SA ands 0 otherwise.

The observed levels of sulfur dioxide at the Chicago CAMP Station in 1965were
C..4 --0.13 .,
C.:4=0.55 p.p.m., and
C.2=0.94 p.p.m.

The corresponding sulfur dioxide index is

2

+1 (
2

=8.72

The presence of the 3 -hour term in the sulfur dioxide index poses some-
thing of a problem because the majority of current air sampling sites such as
those included in the National Air Sampling Network (NASN) do not take
3-hour integrated samples. Larsen* has hypothesized, however (based upon

I. Larsen, "A Mathematical Model for Relating Mr Quality Measurements
to Air Quality Standards," Publication AP-39, Office of Air Programs, EPA, Ite-
Search Triangle Park, North Carolina, Nov. 1971.
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the assumption that the aerometric data fit his mathematical model), that
the 3-hour standard will normally not be exceeded unless a large percentage
of the 24-hour readings exceeds the 24-hour standard. An inspection of air
quality data, collected over several years at the CAMP Stations supports his
hypothesis. When 3-hour values which exceed the secondary standard are
present, the 24-hour maximum value is much larger in relation to the 24-hour
standard value and tends to mask the 3-hour contribution because of the RSS
method of index computation. The same general relationship is true of the
1-hour and 8 -hour carbon monoxide index terms; the 8 -hour term is dominant.

For the reasons detailed above, the sulfur dioxide index can be calculated
for NASN and local air sampling sites (which do not measure 3-hour concen-
trations of sulfur dioxide) as well as for sites that utilize continuous samplers.
The index in these cases is revised to be

rs_11(c,.
aft

Elimination of the 3 -hour term in the index reduces the Chicago 1965 index
value from 8.72 to 8.51 and does not affect the value for Washington, D.C.

I suspended particulates index
The index of total suspended particulates is computed as

2

where
Cud is the annual geometric mean* observed concentration of total sus-

pended particulate matter,
S,, is the annual secondary standard value (i.e., 60 pg. /m.3), **
Co, is the maximum observed 24-hour concentration of total suspended

particulate matter.
Sot is the 24-hour secondary standard value (i.e., 150 pg./m.3), and

is 1 if C.24> Sps, and is 0 otherwise.
For the Chicago CAMP Station in 1965, 66 measurements were taken with a

Hi-Volume Sampler. The observed concentrations were
Cr, 194 pg. /m.3 and
Cp24=414 pg./m.3.

The corresponding total suspended particulate ind

4 2 4.25.

Due to the nature of a geometric mean, a single 24-hour reading of 0 would
result in an annual geometric mean of 0. The EPA recommends that one
half of the measurement method's minimum detectable value be substituted,
in this case 0.5 pg./ma, when a "zero" value occurs.

The geometric mean is defined as g-;/

**Total suspended particulate concentrations are always measured in micro
grams per ruble meter.
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nitrogen dioxide Index

The nitrogen dioxide index does not require the RSS technique because
only a single annual Federal standard has been promulgated. The index is

where
C, is the annual

dioxide, and
S. is the annual secondary standard value (i.e., 0.05 p.p.m o

big./m.3) consistent with the unit of measure of C.

For the Chicago CAMP Station in 1965, the observed annual average
concentration of nitrogen dioxide was

C,-,4=0.04 p.p,rn,
and the index is

c

ithrnetic mean observed ..:ancentration- of nitrogen

0.04
0.80." 0 . O

Considerable controversy has centered around the measurement of nitrogen
dioxide concentrations in the ambient air. The annual averages obtained
by first averaging continuous readings of nitrogen dioxide, obtained by the
Greiss-Saltzman calorimetric method, to 24-hour averages and then obtain-
ing the annual average from these daily averages tends to underestimate
the true levels of ambient nitrogen dioxide concentration, The 24-hour
integrated readings obtained by the Jacobs-Flochheiser method, which is
subject to low collection efficiencies and nitric oxide interference, may over-
estimate the true concentration. Nevertheless, the index can still be a useful
indicator of changing trends in the ambient nitrogen dioxide levels at a
particular locality over time.

photochemical oxidants index
The index of photochemical oxidants is computed in a manner similar to

the nitrogen dioxide index. A single standard value is used as the basis of
the index which is

sotwhere
Cal is the maximum observed 1-hour concentration of photochemical oxi.

dants, and
So, is the 1-hour secondary standard value (i.e., 0.08 p.p.m. or 160

pg./m.2) consistent with the unit of measure of Co,.
In 1965, the Chicago CAMP Station registered a maximum 1 -hour concen-

tration of photochernical.oxidants of
C, =0,13 p.p.m.

The index for that year and station is
0.13
0.0® -1.62.

The photochemical oxidant data required for the index computation must be
derived from a continuous sampler in order to obtain hourly readings, Most of
the NASN and local air quality sampling sites do not presently measure this
pollutant at this frequency.

combined pollutant index

In order to illustrate the calculation of the Mitre Air Quality Index, the in-
dividual pollutant indices derived from the 1965 Chicago CAMP Station data
will be employed. The corresponding value is
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MAQI---N (5.17 )2 + 2)2+(4.25)2+(.S)2±(1,132)2 or
MAQI=11.14.

If each of the individual pollutants had been at exactly the standardvalues, the MAQI would have been equal to V9 or 3. This value is arrivedat by noting that nine standard values are defined, two for carbon monoxide,
three for sulfur dioxide, two for total suspended particulates, and one each fornitrogen dioxide and photochemical oxidants. Hence, any MAQI valuein excess of 3 guarantees that at least one pollutant component has exceededthe standards. Interpretation of this index, as of any aggregate index,
should be in terms of its relative (rather than absolute) magnitude withrespect to a national or regional value of the index. Cost of living and
unemployment indices for a given location, for example, are frequently inter-preted in this manner. It is apparent that the ambient air quality measured
by the Chicago CAMP Station in 1965 was worse than the Federal Secondary Standard Values. It is not apparent, by inspection of only the MAQIvalue, which standards were exceeded. It is recommended, therefore, thateach of the individual pollutant indices be considered together with theMAQI in order to obtain a true picture of the actual situation.

appendix 3calculation of evi index*
Because extreme high air pollution values arc most directly related to per.tonal comfort and well being, and affect plants, animals, and property, thenumber or percentage of extreme values provides a meaningful measure ofthe ambient air quality. These values in themselves, however, do not depictthe complete situation. It is still highly desiralle to know the degree towhich the extreme values exceed the secondary air quality standards. Forthese reasons, an Extreme Value Index (EVI) was developed for use inconjunction with the MAQI values. The EVI is an accumulation of the ratioof the extreme values to the standard values for each pollutant. The extremevalue indices for individual pollutants are combined using the root-sum-square method. Only those pollutants are included for which secondary

"maximum values not to be exceeded more than once per year" are defined.
The Extreme Value Index is given by

EVI= B"+ E2 2+ E.2

where
E. is an extreme value index for carbon monoxide,E, is an extreme value index for sulfurdioxide,E, is an extreme value index for total suspended particulates, and
E0 is an extreme value index for photochemical oxidants:

carbon monoxide extreme value index

The carbon monoxide extreme value index is the root-sum-square of theaccumulated extreme values divided by the secondary standard values. Theindex is defined as

Information In this impel-tills is primarily from Mitre Corp., "National En-vironmental Indices: Air Quality and Outdoor Recreation" (MTR 0100) (April1072),
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where
/1,13 is the accumulation of values of those observed 8-hour concentrations

which exceed the secondary standard and is expressed mathemati-
cally as

AES Ca)

where
a; is 1 if (Ccs); S,, and is 0 otherwise,

Sc a is the 8-hour secondary standard value (i.e., 9 p.p.m. or 10,000 a)
consistent with the unit of measure of the (C"); values,

Ati is the accumulation of values of those observed 1 -hour concentrations
which exceed the secondary standard value and is expressed as

A,p=E (CO

is I if (Ca), > S,i and is 0 otherwise, and
is the 1-hour secondary standard value (i.e., 35 p.p.m. or 40,000 pg./m.

consistent with the unit of measure of the (C,,), values.
At the Chicago CAMP Station in 1965, about 1 percent of the measured1.hour

carbon monoxide concentrations and 93.4 percent of the measured 8-hour con-
centrations exceeded the respective secondary standards. From the raw EPA
data, the accumulations of these values are

A s= 16,210 p.p.m. and
A,1= 2,893 p.p.m.

The carbon monoxide extreme value index for Chicago in 1965 is

16210
9

1803.01.

The same index for the Washington, D.C. CAMP Station in 1965 is

EtQ1640
3-

=18.22.

At the Washington, D.C., CAMP Station in 1965, only 1.7 percent of the
observed 8-hour concentrations of carbon monoxide and none of the observed
1-hour concentrations exceeded the secondary standards. Although the 1965
values of the carbon monoxide MAQI for Chicago and Washington were
5.17 and 1.67 respectively, a ratio of about 3 to 1, the extreme value indices
show about a hundredfold difference in ratio. The percentage of observed
values exceeding the standard also helps to depict the situation without
having to inspect all of the available data An analysis of available CAMP
Station data reveals that the carbon monoxide -1-hour secondary standard
is rarely exceeded even though the 8-hour standard is exceeded as much as
93 percent at the time. As an option, this carbon monoxide extreme value
index could be calculated strictly from the 8-hour concentration values as
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without undue disortion of the true situation. For example, the Chicago
CAMP Station data yield a value of Er =1801.11 when compared with the
previous value of 1803.01.

sulfur dioxide extreme value index
The sulfur dioxide extreme value index is computed in the same manner

as the carbon monoxide extreme value index. This index also includes two
terms, one for each of the secondary standards which are maximum values not
to he exceeded more than once per year. No term is included for the annual
standard. The index is computed as

where
is the accumulation of those observed 24-hour concentrations which

exceed the secondary standard value and is expressed as

E
where

Si is I if (C/24)i> S.24 and is 0 otherwise,
5a4 is the 24-hour secondary standard value (i.e., 0.1 p.p.rn. or 260 uglm.3)

consistent with the unit of measure of the (C.24)1 values,
A.3 is the accumulation of those observed 3-hour concentrations which

exceed the secondary standard value and is expressed mathematically
as

where
1 is 1 if (C4)i> 543 and is 0 otherwise, and

S., is the 3-hour secondary standard value (i.e., 0.5 p.p.m. or 1300 µg/m.
consistent with the unit of Measure of the (C,3)i values.

At the Chicago CAMP site in 1965, the observed sulfur dioxide concentrations
resulted in accumulated values of

A,2437.52 p.pan. and
/1,3=. 38.63 p.p.m.

where 49.9 percent of the 24-hour values and 2.5 percent of the 3-hour values
exceeded the secondary standards. The index for the Chicago CAMP Station
in 1965 is

E,=1,1(37.52
.1

An inspection of CAMP sulfur dioxide data suggests that the 3-hbur stand-
ard is rarely exceeded and, when it is the contribution of the 3-hour extreme
values to the sulfur dioxide extreme value index is negligible. The index, there-
fore, could optionally he calculated as

An24

44

For example, computation in this manner using the Chicago CAMP data
results in an index value of 375.20, a value which is 98 percent of the index
value which included the 3-hour term.
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total suspended particulates extreme value index
A secondary standard single maximum value not to he exceeded more than

once per year is defined for total suspended particolates. The total suspended
particulates extreme value index has but one term; annual term is in-
eluded. This index is computed as

A 2

SP24

where
A o, is the accumulation of values of those observed 24-hour concentrations

which exceed the secondary standard value and is given by

At,24 E s,(c,24),

where
Si is I if (C,,24)1> S,,24 and is 0 otherwise, and
S0, is the 24-hour secondary standard value (i.e., 150 pg./m.3).

The Chicago CAMP data for 1965 indicate that 66 Hi-Volume Sampler 24-
hour measurements were taken. Of these, approximately 74.2 percent exceeded
the secondary standard value. The observed accumulated total suspended
particulates concentrations in excess of the 24-hour standard for 1065 at the
Chicago CAMP Station were

A24 1535 Ag.N.3,
The 1965 Chicago CAMP Station data result in an index of

11534CDs
.-1Ktr78.9°.

photochemical oxidants extreme value index

This index, like the total suspended particulates index, consists of a single
term. The index is calculated as

=

6 Say

where
is h accumulation of values of the observed 1-hour concentrations

which exceed the secondary standard value and is expressed as

'where
Si is I if (Cm)i> S, and is 0 otherwise, and

is the l-hour secondary standard value (i.e., 0.08 p.p.m. or 160 pg./3)
consistent with the unit of measure of the (C,1)i values.

At the Chicago CAMP Station in 1965, 1.8 percent of the observed l-hour
concentrations of photochemical oxidants exceeded the secondary standard.
The accumulation of these values was

A1=9.45 p.p.m.
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The index value is

9.45=118.12.

combined pollutant extreme value index

The individual pollutant extreme value indices are here combined and EVI
calculated for the Chicago CAMP Station in order to illustrate the method of
computation, The EV1 is

EVI -a18 03.0 1) + ( 383.07) 2 + ( 76 0) + 18. 19

EVI= 1848.64.

Although this index tends to depict the degree to which the secondary
standards have been exceeded, it is probably most useful as an indicator of
the trend over time of the air quality in a particular locality_.

A characteristic of the EVI is its tendency to increase in magnitude as the
number of observations in excess of standards increases. This growth of the
index value is desirable. The index truly depicts the ambient air quality only
if observations arc made for all periods of interest (i.e_, 1-hour, 3-hour, 8-hour,
and 24-hour) during the year for which secondary standards are defined.
Trend analyses using EVE values based upon differing numbers of observa-
tions may be inadequate and even misleading. Further research is required to
develop statistical techniques for adjusting the index values to compensate for
differing numbers of observations.

The EVI and its component indices always indicate that all standards arc
not being attained if the index values are greater than zero. The index value
will always be at least 1 if any standard based upon a "maximum value not
to be exceeded more than once per year" is surpassed.

appendix 4calculation of oraqi index*-
The Oak Ridge Air Quality Index is designed for use with all five of the

major pollutants recognized by EPA, but has been 'modified for use in this
report. It is based on the following formula:

ORAQI Concentration of pollutant 1,
EPA standard for pollutant r

The concentration of the pollutants is based on the annual mean as
measured by the EPA NASN network. These are the same data on which the
MAQI was based.

The EPA standards used in the calculation were the EPA secondary
standards normalized to a 24-hour average basis. For SO., the standard used
was 0.10 p.p.m.; for Na, 9.20 p.p.m.; and for particulates, 150 micrograms/
cubic meter.

The coefficient and exponent values in the ORAQI formula mar: emetically
adjust the ORAQI value so that a value of 10 describes the cotalition of
naturally occurring unpolluted air. A value of 100 is the equivalent of all
pollutant concentrations reaching the federally established standards.

6Inforr..ntion in this appentux Is primarily from a communication from
Ridge National Laboratory, Oak Ridge, Tenn.
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appendix 6description of enviro control water
pollution analysis

There are several major problems in using existing water quality measure-
ments for trend assessment. First, only periods of record that are relatively
short (in a hydrologic sense, i.e., less than 10 years) are available in any
quantity if one is interested in national coverar. Second, the data are gen-

Inform:1 Ilon In 11118 appendix Iti priuutrll# from 1nriro Control, Inc. "Nation,' 1
ssiniiit of 'rronas in Water ' (1972).



erally not sampled at fixed intervals, nor are the parameters sampled constant
within and between stations. Third, the basic data at a station show a typical
spread of one order of magnitude in pollutant concentration and two orders
of magnitude in flow. If one uses only the pollutant concentration data,
uncorrected for flow, it will be unclear whether changes are due to variations
in flow or in pollution emissions. Finally, the data are, in general, non-
Gaussian, i.e., they do not follow the normal statistical bell-shaped curve of
distribution.

The Enviro Control analysis attempts to deal with these problems by using
the following method:

a. Stations are selected on adequate coverage of key parameters, adequate
sample size for each parameter, and locations of some interest nationally, e.g.,
major rivers or their tributaries.

b. The stations arc categorized approximately by the drainage areas they
represent, i.e., little effect of man, mostly agricultural, dense population and
only light industry, dense population with heavy industrial concentrations.

c. For each station and each water quality variable of interest, the con-
centration versus flow function and its uncertainty for a number of time
periods are estimated. Figure shows the nonparametric approach used for
the basic estimation, which consists of categorizing pollutant readings (plotted
on log-log paper) into classes of flow levels (e.g., 3 classes per order of
magnitude), taking the median pollutant concentration in each class, then
fitting a function (not necessarily straight line) through the resultant medians.

Figure A-1

Estimation of Concentration vs.
Flow Function
(Example = Willamette River, Oregon, Quality Readings
1966 to 1968)

total D04PPB

500
Individual Quality
Reading

Upper, 15th
Percentile Fit

-Class Median

'Lower 15th
Percentile
Fit

a 100 1000 10.000

flow In cubic feet per second
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To analyze variability, upper and lower 15th percentiles are also estimated in
each flow category, as seen in the dashed lines of Figure Al, Finally, concen-
tration versus flow functions arc compared for succeeding time periods to
establish percentage change in concentration per unit times high, and low flow,
as shown in Figure A-2, The percentage change is, in general, different for
each of these points.

This basic method permits a number of investigations of interest beyond
simple time trends:

a. The method is quite powerful for detecting differences before and
after major events such as construction, abatement of a pollution source,
etc. In this case, the C versus functions are fitted for the before and
after periods, rather than arbitrary 2 or 3-year blocks of time.

b. Where stations measure related variables, e.g., BOD and COD, the
method will determine which one is a more sensitive trend indicator.

c. By iterating the method for decreasing sample sizes (or sampling fre-
quencies), minimum frequencies to achieve given levels of trend detection
can he established,

d. Of considerable interest is the analysis of trends in the upper 15th per-
centile of pollutant concentrations, rather than medians (where sufficient
sample sizes are available), Such trends represent percent exceedances of
given levels of pollution concentrations .which are probably of even greatei
interest than median pet-romance,

Figure A-2

Quality Time Trends at
Low and Median f'lo'ss

(Example Willamette River, Oregon)

total DO, taPB
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appendix 7indicator species of wildlife
Species,. EnvironEse'ntal aspects of which species

is indicative
California Condor Aesthetic quality, endangered species

management.
Golden Eagle Chemical contamination, aesthetic quality.
Bald Eagle Chemical contamination, aesthetic quality.
Osprey Chemical contamination.
Herring Gull Chemical contamination, garbage and filth

contamination.
Robin Chemical contamination, aesthetic quality.
Bluebird Aesthetic quality.
Cardinal Aesthetic quality.
Mockingbird Aesthetic quality.
Starling Garbage and filth contamination, crop

damage, urban degradation.
Red-winged Blackbird Crop damage.
Cowbird Crop damage.
Common Grackle Crop damage.
Domestic Pigeon Garbage and filth contamination, urban

degradation.
Mallard duck Recreation, wildlife management ei.tzc-

tiveness.
Redhead duck Recreation, wildlife management effec-

tiveness.
Canvasback duck Recreation, wildlife management effec-

tiveness.
Canada goose__ Recreation, wildlife management effec-

tiveness.
Mourning dove Chemical contamination, recreation, wild-

life management effectiveness.
Woodcock Chemical contamination, recreation, wild-

life management effectiveness.
Polar bear Aesthetic quality, endangered species

management.
Norway rat Garbage and filth contamination, crop

damage, urban degradation.
Cave bats Chemical contamination.
Prong horned antelope Aesthetic quality, recreation, wildlife

management.
Northern fur Wildlife management effectiveness, endan-

gered species management.
Sda otter Aesthetic quality, wildlife management

effectiveness.
Beaver Aesthetic quality, wildlife management

effectiveness.
Alligator = Aesthetic quality, endangered species

management.

Source: Smithsonian Institution, "Development of a Continuing Program
to Provide Indicators and Indices of Wildlife and the Natural Environment"
(April 1972).
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rims forecasting

Throughout history man has tried to forecast the futiu'c. Although
the techniques have variedastrology, consultation with oracles,
modern day "think-tanks"man has had a continuing desire to see
beyond the present.

The purpose of this chapter is threefold. First, it describes
the need for forecasts of current and foreseeable trends in the human
environment. Second, it illustrates the complexity and difficulty of
making such forecasts. Finally, it outlines some of the major fac-
tors that must be considered in making forecasts of environmental
conditions.

the importance of forecasting
Our power to build and destroy has become almost limitless. The

complexity of our technology and institutions has generated decisions
with consequences often not apparent for many years. Given this
power and complexity, predicting the future of modern society has
become a very serious and urgent business. The need to forecast has
been obvious for many years in managing our defense forces. Many
large industrial corporations must plan 5 or 10 years ahead in order
to survive. Throughout society, there is a growing need to turn from
management by reaction to management by anticipation of prob-
lems.' This anticipatory approach to managem nit requires a sub-
stantial amount of forecasting.
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The techniques for forecasting are evolving, and a number of ex-
, amples are Well known, although we are still at a very primitive stage
with respect to developing adequate forecasting models. The Year
2000, written by Herman Kahn and Anthony Wiener, presents a
wide range of possible future scenarios." Almost 20 years ago, Hard-
Son Brown, in The ChailenRe of Man's Future, discussed the avail-
ability of resources in relation to population growth and technology.°
Resources and Man, a projection of the carrying capacity of the earth,
was prepared by the Committee on Resources and Man of the Na-
tional Academy of Sciences in 1969.4 The work of the Commission on
the Year 2000 is another well-known effort dealing with the future.° .

A large number of Federal agencies make projections on matters
within their jurisdiction. The Bureau of Mines projects the availa-
bility of minerals, and the Departments of Labor and Commerce
make a wide variety of economic and demographic projectionsto
cite just a few examples. Although these projections are highly useful,
most of them are limited in scope. Even with respect to their particu-
lar subject, they take into .account only a limited range of factors.
The interrelationships which may exist among the different projec-
tions often are not considered, and yet man's quality of life in the
future will be influenced by many interrelated factors which should
be taken into account. However, the number of factors and the
importance and complexity of their interaction make the'forecasting
of future trends very difficult.

Two studies have been released recently that provide some first
halting steps in interrelating the many factors that ultimately deter-
mine future conditions. One of these studies was conducted by re-
searchers at the Massachusetts Institute of Technology for a group
of industrialists and planners known as The Club of Rome.° Their
report predicted that

if the present growth trends in world population, industrialization, pollu.
tion, food production, and resource depletion continue unchanged, the limits
of growth on this planet will be reached sometime within the next 100 years.
The most probable result will be as rather sudden and uncontrollable decline
in both population and industrial capacity.'

The second study is the report of the Commission on Population
Growth and the American Future.° The Commission covered a wide
range of subjects but stressed that "There is hardly any social prob-
lem confronting this Nation whose solution would he easier if our
population were larger" and that a stable population, rather than
having any harmful effects, would help solve many public problems.°
Both of these reports are pioneering in the degree-to which they
attempt to deal with a large number of interactions relating to
environmental forecasting;. But there arc major limitations to both,
particularly the Chili of Rome study, which 'make a number of
debatable assumptions about the relevant factors and their
interrelationships..
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the club of rome study

The Club of Rome report is based on a computer model of the
interactions among five basic factorspopulation, food availability,
capital investment and depreciation, pollution, and resource availa-
bility. Starting from an aggregate description of the world in terms
of these five factors, the model traces for about 100 years the impli-
cations of the interactions of these factors.

The key factor influencing the behavior of the model is the assumed
exponential growth of population, pollution, and industrialization
as opposed to the assumed linear growth of the availability of food
and resources." The Club of Rome model projects that, if current
policies are continued, there will be a disastrous future caused either
by the exponential increase in pollution or the failure of resources
and food supply to keep pace with population and economic growth.

The Club of Rome model is very simplified and does not
adequately describe at least two key variables technological develop-
ment and price changes. The model, in effect, assumes that the prob.
lenis grow exponentially while our ability to deal with them grows
linearly. Historically, technology has been developed to increase food
supply, expand industrial production, and meet other human' needs.
The economic system has encouraged new methods to extract re-
sources, encouraged substitution for scarce materials, and otherwise
greatly expanded our resource base. Nevertheless, technology has
not been able to solve all of our problems and has aggravated or
created others. There is no certainty that technology will be able to
keep pace with all of the wide range of problems that lie ahead,
There is a great need to improve our ability to predict the pace and
direction of technological innovation and adoption. This would en-
able us to identify problem areas in which technology is not likely to
keep pace with the increase in the magnitude of the problem and to
take appropriate steps to encourage technological development in
these areas.

report of the commission on population growth and the
american future

The Population Commision report concludes that no substantial
benefits will come from continued growth of U.S. population,
The Commission's summary of its findings states that

The Commission believes that the gradual stabilization of population
bringing births into balance with deathswould contribute significantly to
the Nation's ability to solve its problems, although such problems will not be
solved by population stabilization alone. It would, however, enable our
society to shift its focus increasingly from quantity to quality."

The Commission also finds that population stabilization would
reap important economic benefits. The question of population growth
will be discussed in more detail later in this chapter.
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the difficulties of forecasting environmental trends
Not only is predicting 'the interrelated effects of population

changes, economic development, new technology, resource availa-
bility, and social and political considerations difficult, but our ability
to foresee future developments is handicapped by the indirect (sec-
ondary, tertiary, etc.) effects generated by a particular change.
These indirect effects and the time lags that frequently occur between
action and effect contribute substantially to making future fore-
casting both difficult and necessary. Also, periods of rapid change
create a special need for long-term forecasting because during such
periods short-term forecasts are likely to be very deceptive.

secondary effects and time lags

The most important effects of a given action often are not antici-
pated at the time the action is taken. The classic example was the
advent of the automobile. The primary effect was to increase the
speed, convenience, and availability of travel. However, the unin-
tended and unanticipated consequencesthe indirect effectsin-
eluded changing the pattern of urban growth, altering the nature of
the economy, and markedly influencing such basic social patterns as
parent-child relationships. It was not foreseen that the automobile
would aggravate problems of economic and racial separation by
concentrating urban growth, in the suburbs, that automobile air
pollution would become a health problem, or that deaths on the
highway would outnumber deaths in major wars. In fact, the indirect
effects of automotive technology have probably had more impact
on the society than has the direct effect of increasing the speed of
travel. In the absence of knowledge, or at least intelligent predictions
of such effects, neither policymakers nor the public can be aware
that problems may arise.

The use of heavy metals and some synthetic organic chemicals
presents similar problems. These materials are being.tised commer-
cially in ever increasing amounts, The metals do not degrade, and
thus when we discover that serious adverse effects may result from
changing the location of a mineral through commercial use, such
as taking mercury from the ground and putting it in the water, it
is often too late to take effective control action. Mercury deposited
in water is converted by microbes into highly toxic methylmercury
which can then enter the food chain primarily through fish. It is
estimated that at the current rate of microbial action, the supply of
mercury now at the bottom of Lake St, Clair, Mich., will continue
tJ be absorbed into the food chain for several thousand years."
There are currently no techniques available to prevent this cycle,
although a number are under study.

Some synthetic organic chemicals can be quite persistent in the
environment, and we know even less about their potential adverse
effects than we do about the effects of heavy metals. Thus marketing
and using these chemicals today may have consequences which are
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later discovered to be undesirable but which arc irreversible in the
short run. The classic! case is DDT. It will take many years to rid
the environment of DDT even if all use of the chemical were
stopped immediately. The same is true of PCB's (polychlorinated
hiphenyls), a type of chemical with known toxic effects. One can
construct a scenario in which man looses upon himself a substance
which has very damaging effects but for which control measures are
unavailable. Thus prediction and assessment of the future effects of
currently proposed technologies may be a matter of survival.

We are beginning to realize our dependence on the intricate web
of nature of which we are part. We have discovered that man's
continued existence depends on the functions of microscopic bac-
teria and fungi and on the grand natural cycles which govern the
flow of the major elements through the environment. If the intricate
web is somehow damaged by manthrough release of a chemical
substance, overpopulation, changes in land use, or excess pollution,
for exampleit may be difficult or impossible to repair the injury,
deceptiveness of short-term projections

Everyone who keeps an appointment calendar or who gets up in
the morning and ponders what he has to do that day is engaged
in trying to forecast the future, albeit a short-term future. So too,
policymakers inevitably must engage in future forecasting. Every
new policy proposal is predicated on some implicit or explicit model
of the future. For example, agricultural policy is based on assump-
tions about the future supply and demand for food, the anticipated
reponse of farmers to policy changes, the future availability of fer-
tilizers and new seed varieties, and numerous other factors, However,
in shaping policy, how far into the future we project may be critical,
Forecasts which take into account only the next 2, 5 or 10 years
may be misleading.

Short-term forecasts may be particularly misleading when they
examine phenomena subject to exponential growth. For example,
Figure 1 shows the past and predicted growth of world population.
A consideration of international policy in 1910, based only on the
accurate prediction that population would grow by about 220 mil-
lion in the next 10 Years, would have been misleading because
population increased 475 million over the following 10 years, and
600 million over the 10 years after that.

This point is illustrated dramatically by a riddle in the Club
of Rome report;

Suppose you own a pond on which a water lily is growing The lily plant
doubles in size each day_ . If the lily were allowed to grow unchecked, it
would completely cover the pond in 30 days, choking off the other forms
of life in the water. For a long time die lily plant seems small, and so you
decide not to worry about cutting it hack until it covers half the pond, On
what day will that be? On the 29th day, of course. You have l day to save
your pond."
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The press of immediate problems sometimes forces policymakers
to behave like the owner of the lily pond. Rather than anticipating
problems, they react to them after the problems have become more,
difficult and alternative solutions are more limited or of reduced
effectiveness. The lack of long-range forecasts reinforces this tend-
ency, which is a dangerous one, because by the time society is riding
up the steep side of an exponential curve and the problem has be-
come obvious, it may be too late to take action in the most effective
and efficient manner.

Figure 1

World and U.S. Populations, 1650-2000

World in billions
U.S. in hundreds of millions
6

Sources: U.S. Department of Commerce, Bureau Of the Census, Historical statistics of theUnited States, Colonial Times to 1957; StatIstICal Abstract of the United States 1970: andPopulation Estimates projections (Nov. 1971). Also W. S. and 6, S. VVoytInskY, World Population
and Production, Trends and Outlooks (1953) p. 34 and United Nations Dept. of Economic &Social Affairs, Growth of the World's Urban and Rural Population 1920.2000 (1969) p. 56
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While there is a need for long-range forecasting, the further into
the future we attempt to predict, the more inaccurate the predictions
are likely to be. Also, resources committed to avert future problems
are resources that cannot be used to rope with current or immediate
problems. If we were to reduce the production rates of certain
heavily polluting industries to avert a future pollution crisis, we
Mould lose the benefit of the added production even though eVeryone
agreedreed that the losS -as worthwhile. Although such factors are
important and should be explicitly considered, they do not negate
the pressing need to try to anticipate future events.

The neCcl to forecast the future and the difficulty of doing so suc-
cessfully can be illustrated by 'examining some of the basic forces
that will determine future environmental conditions. We have sepa-
rated these forces into what we loosely call "physical forces," tech-
nology; and social and economic factors.

physical forces influencing future environmental
conditions

The physical factorspopulation, food supply, resources, industrial
growth, and pollutionare all forces that will influence future en-
vironmental conditions. The nature of these forces and some of
their interrelationships are examined below.

population
All of the elements discussed in the previous sectiontime lag,

irreversibility, and deceptiveness of short-term dataare strikingly
illustrated by the rate of population growth, The time lag results
from the children who will be produced in the future by today's chil-
dren. The consequences arc succinctly summarized in the finding of
the Commission on Population Growth and the American Future
that "even if immigration from abroad ceased and couples had only
two children on the averagejust enough to replace- themselvesour
population would continue to grow for about 70 years." 14 At. that
time the U.S. population would be about one-third larger than it is
now, In other words, because of the current size and age composition
of the population, there is a minimum time lag of 70 years between
initiating a stable population policy and the actual achievement of a
stable population level.

The size of a nation's total population is not literally irreversible.
Population could be reduced by war, famine, or disease, But given
the undesirability of that trilogy, the level of population is largely
irreversible when viewed from a public policy standpoint. Small de-
clines may take place due to natural decreases in birth rates, but there
are no examples of a nation experiencing marked declineS in overall
popUlation because of lowered birth rates.

The misleading nature of short-term data on population can be
seen in Figure 1. The exponential nature of population growth can,
Produce massive increases in the absolute number of people added
to the world in a very short period of time. It took thousands of years
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for world population to reach the one billion mark, but only about
80 vears to add the second billion, At current rates of growth, the
present world population of 3.7 billion will reach 4,7 billion in less
than 15 years.''

Long-term population projections c.,,an also be deceptive because of
the difficulty of making long-term forecasts. Changes in societal
values, government policies, and other factors which are difficult to
predict may strongly influence the rate of future population growth.
The long-term projections are often based on short-term trends, This
practice can lead to large forecasting errors, as Figure 2 shows.

The current rate of world population growth poses the basic issue
of rapidly accelerating demand pressing on the limits of a finite planet.But with population, as with so many of the world's basic problems,
the planetary distribution of difficulties is very uneven, The popula-
tion problem in Tiangladesh or India differs sharply in degree and
impact from the population problem in the United States.. The
world ecology is overlaid and at the present time largely submerged
by political considerations. One of the key uncertainties of the futureis the extent to which national boundaries will continue to serve as

Figure 2
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harriers for maintainitT the present uneven distribution of problems
and resources.

Population distribution within nations is also a critical factor. Both
the developed and less-developed nations have experienced a major
and coniirming shift of population from rural to urban locations.
The projected future continuation of this shift in the United States
is illustrated by the data in Table 1.

The overall implications of urbanization are comply.. it is often
in urban areas that the most acute social and physical problems exist.
Also, pressures on open space and public facilities and the necessity
for very stringent local pollution controls are sure to accompany
further urbanization. Nonetheless, at least up to a point, there arc in-
creased economic opportunities and economies of scale to he achieved

through urbanization.
Much of the debate about urbanization has centered on the ques-

tion of densityusually meaning density of resident population. In
the United States, national population density is increasing. But in
many of the largest cities, the areas of highest residential density,

the resident population is decreasing. Resident, or nighttime, density,
however, tells only a part of the story. Daytime, or employee, density
is also critical to undemanding the implications of urbanization.
There are large and growing numbers of people who daily commute
long distances to jobs in the central cities. The economic and physi-
cal forces that produce dense concentrations of jobs, and the re-
suiting commuting, have many environmental implications:

Table 1.

U.S. Metropolitan Area 1 Population, 1960-2000
[In thousands)

Total Metropolitan
Population population

1960 census 179,323 115,400
1970 census 203,185 144,262
Series B 2 projections

1980 236,020 162,530
1990 a 276,509 V29,585
2000 320,003 273,284

3series L p ections
1980 224,733 173,218

246,943 203,802
.255,504 225,190

Areas with 100,000 or more population at each date,.

3 Series ,B E projections of the U.S: Bureau of the Census, U.S. Department
of Commerce. Series 8:assumes 3'.10_ children per women upon completion of
childbearing, Series E assumes 2.11 children per woman.

Source; Pickard JeronteR, "U.S. Metropolitan growth and Expansion /970-2000
With Population Projectiona," paper prepared for the Commission On Population
Growth end the American Future, app., table 3.

. . . .

1900
2000

Percent
metropolitan

population
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Attempts to stem the tide of urbanization in European nations
have met with mixed success, at best. In the United States there is
a Federal policy to slow down the inflow of population into large
metropolitan areas.la But the difficulty of successfully pursuing such
a policy is illustrated by the projections in Table 1, which show that
population growth will increasingly be concentrated in metropolitan
areas. The Population Commission estimates that the maximum pro-
jected population increase of growth centers outside urban regions
will be I I million between 1970 and 2000, compared to an estimated
total U.S. population increase of 62-117 million.15 The same study
concludes that the lathe urban regions "will be called on to accom-
modate virtually all of the Nation's future population growth." '9

This projected pattern of urbanization obviously will impact heavily
on the quality and nature of life in the U.S. Industrial activity, trans-
portation, and the like will be centered in large, growing metropoli-
tan areas. The encroachment of development on the countryside will
make it extremely difficult to preserve areas of critical environmental
concern, such as wetlands, flood plains, and scenic areas. Given the
environmental and other implications of urban growth patterns, and
the length of time required to change such patterns, it is essential
that we try to anticipate the problems of urbanization and deal with
them before they become intractable.

food supply
The most obvious limit on population growth is food supply. Some

projections, such as the one in Figure 3, show that the world's supply
of arable land and therefore of food will be inadequate to support
future population growth.

The calculation of food supply versus population at first glance
may seem straightforward. The amount of arable land does not
change drastically and the amount of food necessary to feed a person-
adequately does not change at all. However, this ignores the influence
of technology.

Developments in fertilizers, pesticides, and high-yield seed strains;
mechanization; and improved management techniques have in-
creased the amount of food that can be produced on an acre of land.
This increase for the United States is shown in Figure 4. A similar in-
crease has occurred in many countries throughout the world. The
total acreage used for fanning in the United States has diminished
steadily in the past 20 years and farming acreage in 1970 was less than
it was in 1945, although population has greatly increased during the
same period.n Thus in the United States it is clear that during the
past two decades advances in agricultural technology have outstrip-
ped population growth..

If the current trends continue, the availability of food will increase
throughout the world. But there is good reason to believe that current
trends might not continue, or at least that the growth of food produc-
tion may not be so rapid in the futurethough there is still no imme-
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Fgure 3

World Supply of Arable Land
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Source: Meadows, et. al., The Limits to Growth (New York, 1972), p. 50

diate fear of the United States running out of food. The great
increases in yield per acre which have been achieved cannot continue
for long through the use of fertilizers alone because eventually a point
of diminishing returns will be reached. We are already witnessing
a decline in the usefulness of sonic chemical pesticides because pest
species have built up resistance.2' The widespread use of seed varieties
developed for pest resistance may prove to be a mixed blessing because
of their greater vulnerability to plant disease." All of these problems

possibilities, not certainties. New technologies for raising crops
may put these concerns to rest. But the example of food supply
illustrates the critical influence which forecasts about technology have
over attempts to foretell the future.

mineral resources
Determining the availability of mineral resources, like the avail=

ability of food, may at first glance seem to be a simple problem of

comparing the supply of a particular resource to the demand. How.
ever, it is far from simple. Data on the supply of any particular mineral
are uncertain, because it is difficult and expensive to determine the
extent and location of as-yet-undiscovered supplies; because the
availability will depend on the market price of the mineral and on the
technology of extracting and processing it; and because supply may
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Figure 4

U.S. Harvested Yield per Acre,
Corn and Wheat, 1870-1970
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he interrupted by political factors which halt shipment of the resource
from one nation to another. Estimates of demand are also subject to
a large number of variables, including levels of population and in-
dustrialilation, technological innovations, the price of the resource,
the degree of recycling, and the extent to which substitute materials
are used

Table 2 illustrates several of these problems. The range of demand
estimates and the differences between the two sources of data used
(U.S. Bureau of Mines and Resources for the Future) point up the
difficulty of obtaining precise figures. The table shows that a large
proportion of the world demand comes from the United States, al-
though the source of many of the minerals is other countries and is
thus subject to political complications. For example, the United
States uses 25 percent of the world's chromium, but almost none of
the chromium reserves is located within the '.:nited States. The situa-
tion is similar for such important resources as tin, cobalt, and
manganese."'

Although the importance of the price of the mineral is not reflected
in Table 2, for many minerals a doubling of the price would more
than double the available reserves. When the price of a particular
mineral rises, lower-grade ore bodies become commercially produci.
ble and, in addition, it generates an incentive to search for and
exploit new sources, to pursue technological innovations for extract-
ing or processing the mineral, and to increase recycling. Previously
uneconomic sources or extraction methods may become economically
viable, and at the same time, the demand for the mineral may decline
as substitute materials or end products become more economically
attractive.

If one looks at the world reserves vs. world demand figures in
Table 2, it appears that some minerals will he in very short supply
and that in the case of others there is little cause for immediate
concern when viewing the world as a whole. However, demand is
rising steeply as population and industrialization increase, and a
comparison of estimated demand in 2000 compared with the de-
mand in 1969 shows that figures for the next 30 years may be quite
deceptive. The cumulative demand between 1969 and 2000 may be
almost insignificant compared with the demand that will follow
between 2000 and 2030, because of the exponential increase in con-
sumption of mineral resources. Alternatively, technological changes,
i.e,, new substitute materials and new methods of extraction or proc-
essing, may eliminate resource scarcity, at least as currently defined,
as a serious problem.

Even if ample resources were available, however, their geographic
distribution might still result in political uncertainties creating a
scarcity in particular nations. The interim report of the National
Commission on Materials Policy has noted that, "It is clearly evident

m the commodity summaries and the projections that in the case
of a majority of our basic materials, the gap between our [U.S] .
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Table 2'

Resource DemandReserve Balance (1968-2000)

Source of info.

Cumulative world
demand 1958-

.2000 as 0 00f000t
of preSent wald
reserves at 1909

prices

World demand
in 2000 as a
nereent Of world
dornand In 1969

U.S. demand in
VIGO as a percent
c' ,arid demand

-n 1959

Aluminum:_
ROM 28-43 350-734 32RFF' 24-36 215-601

Chroinient
130M 65-132 129-280 25RFF 67-86 129-270

Coal
ROM 2.3 146-228 17CObalt:
BoM 40=44 134-194 42
RFF 43-53 136-205

Copper:
OoM 125211 259-535 25RFF 141-211 303.598

Gold:
BoM 136-157 143-200 19Iron:
8oM 20-24 173-237 20RFF 19-23 154.215

Lead:
BoM 251-312 143-203 24-RFF 255-303 162-208

Magnesium:
BoM 12-113 130-223 21
RFF 13-17 127-221

Manganoso:
BUM 66.34 177-259 14
RFF 71-86 186-260

Mersury:
Botvi 197-256 130-219 24Molybdenum:
BoM 67.80 310-416 39RFF 69-133 319-434

Natural Gas
ROM 176-264 310-505 60

EtaM 48-58 180 -300
RFF 51-63 220-300

Petroleum
anm
sphorus:

158-256 245-470 34

Bo hl 33-46 352-669 29
RFF 36-51 370-655

POtaSSium:
nom 43-56 319-497 26
RFF 4962 348513

UoM 224-325 157-333 31
Tinl

Borv1 153.208 209-384 25
RFF 220v306 349-387

Tungsten;
BoM 122-155 215-305 20RFF 133-155 222-.,90

Uranium
BDM 125-206 180.6 .!6- 41Vanadium:

BoM 9-14 241.47 12RFF 12-15 3213-44`i
Zinc:

BoM 167-213 185-312 29RFF 215-252 229 -300

aeovi stands for Bureau Of Mince.
1 TIFF stands for Resources for the Future. Inc.

SOurCes: Bureau of Mines, unpublished data; "ResourCe and Environmental
Consequences of POpulation Growth in the United Sfatos," Ronald G. Ridker, editor,
ResdurDea fOr the Future, 1972.



requirements and the remaining easily, accessible world supplies is

widening." 2' The demand for minerals in this country is expected
to increase fourfold by the year 2000. If a large portion of this
increased demand is to be met by foreign mineral sources, questions
concerning balance of payments, national security, employment,
capital investment flow to foreign nations, and other factors will

have to be faced.
industrial growth

The Gross National Product (GNP) is the total of goods and
services produced, and thus serves as a rough indicator of the eco-
nomic development of a nation. Figure 5 shows that the U.S. GNP
is growing very rapidly. Many other countries are also emperiencing

rapid growth of GNP.
Economic development or industrialization interacts with environ-

mental quality in several very important ways. It rnay adversely
affect environmental quality by increasing pollution and by consum-
ing resources. However, it may also aid in improving environmental
quality by providing the necessary capital for control measures and
for technological advances. Further, a certain level of economic de-
velopment is necessary to provide the goods which are a vital com-
ponent in any definition of a satisfactory life. Thus, the tradeoffs
between using resources to solve environmental problems and using
them for other kinds of economic development must be carefully

weighed.
Current measures of economic development do not adequately

reflect these considerations. With regard to economic data, it is

important to note the caution contained in the President's 1972

Environmental/Ala:sage:
Our national ineome3at4Nnting does not explicitly recognize the cost

of pollution damages teFhealit, materials, and aesthetics in the computation
of our economic well-being, Many goods and services fail to hear the full
costs of the damages they cause from pollution and hence are undemriced.25

Thus, the tradeoff between economic progress and environmental
quality must be made explicitly, for it is not encompassed within the
standard indicators of economic develop ient. When forecasting
future developments, the interaction between economic factors and
other important environmental values niust be carefully considered.

pollution
Future pollution levels will be determined by the physical factors

discussed above as well as by the technological and social factors

discussed below. The projections of water pollution, using alternative
assumptions, in Figure 6 point. Out the importance of these factors.
The amount of pollution will hinge on changes in total population,

level of GNP, the stringency of abatement policies, the adoption
of new industrial technologies, and other factors, such as urbaniza-
tion and hydrological cycles, which arc not shown in the table.

65



Figure 5

U.S. Gross National Product' by Sector, 1930-1971
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Because both U.S. population and GNP will rise between 1970 and
2000, perhaps the key question in forecasting future pollution loads
is the extent to which the pollutbn increases, caused by population
and GNP growth, will be counterbalanced by changes in industrial
processes and by tighter pollution controls. If new industrial tech:
nologies are widely utilized and secondary treatment of wastes is re-
quired, then projected water pollution in the year 2000 will be less
than it is now. If tertiary treatment were required, year 2000 levels
would fall dramatically below current levels.
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Figure 6

Water Pollution, Year 2000
Under Alternative Assumptions
in billions
of pour ds

1970 ESTIMATED LEVEL

BIOCHEMICAL OXYGEN DEMAND

DISSOLVED SOLIDS

1.

SUSPENDED SOLIDS

Lilignogw414maifffiggi
200 400 1600 1700 1500 1900 2000

Assumptions
Census Bureau Population projection (3 child family), high GNP($2.6trillion).
current levels of waste treatment. current production technology.

2 Same as assumption I except Census Bureau projection "E" (2-child family),
3. Same as assumption I except production technology equal to current most ad.

vanced technology available.
4. Population and GNP assumptions same as #1. secondary treatment of all waste,

production technology equal to current most advanced technology available.
5. Same as assumption #4 except assumes advanced treatment (rather than

secondary treatment) of all waste.

Sources; 9aSed on data from L. Ayres and I. Cutmanis, ''A Model for the Strategic Alloca-
tion of Water Pollution Abatement Funds" (1971), prepared for the Brookings Institution:
and international Research and Technology Corp., "Effects of Technological Change on and
Environmental Implications of an Input-Output Analysis for the U.S., 1967-2029" (1971), pre-
pared for fteseources for the Future. The Council was assisted by I. Gutmanis in computing
this data.
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Abatement policies are probably the most important factor in deter-
mining futui.es pollution loads. tlowever, changes in the technology of
industrial production also are a critic ill variable, because such changes
are important in curbing waste discharged by a plant. For example,
in pulp production, a major source of water pollution, there has been
a significant shift from use of the sulfite to the sulfate (Kraft) pro-
duction process. Between 1945 and 1969 the proportion of total wood-
pulp production using the sulfite process declined from 23 percent to
9.5 percent. The proportion produced by the Kraft process increased
from 44 percent to 67.5 percent .2' Substitution of the Kraft for the
sulfite process reduces considerably the dissolved organic compounds
and waste water load, as well as SO2 emissions. 011 the other hand, it
increases certain other kinds of pollutants.

The data in Figure 6 cover only gross pollutants, not contaminants
such as metals or synthetic organic chemicals found in trace (small)
amounts, But the trace contaminants may he more important to pub-
lic healthand there are a large number of them. For =milk!, auto-
mobile exhaust, a major source of air pollution, may contain, besides
the major air pollutants, lead, ethylene dichloride, phosphorus and
boron compounds, alkylated phenols, alcohol, ammonia- derivatives,
and a variety of other substances."

the critical role of technology
The future of all the physical factors discussed above depends to a

great extent on the future development of technology, At least since
the invention of the wheel, man has used technology to overcome
physical limitations. By prudent use of improved technology, land
can be made to grow more food, substitutes can be developed for
scarce natural resources, birth control methods can he improved, and
devices can be made for controlling pollution.

However, new technology also can create many new and often un-
anticipated problems. Automotive air pollution, persistent pesticides,
and nondegradable solid wastes, for example, are the fruit of tech-
nological innovations.

For good or ill, the contemporary world is and will continue to be
substantially shaped by technology. Thus any attempt to look at
what lies ahead must consider new technological developments, and
we must improve our -ability to assess and deal with the impacts of
new technologies.

Predicting future technological trends is perhapS the most critical
component of any forecast of the future. But it is also the most diffi-
cult to calculate. Many eminent men have made totally wrong pre-
dictions about future technological developments. For example, H.
G. \\Tells, one of our better prophets, writing about the airplane in
1902, predicted that "aeronautics will never come into play as a
serious modification of transport and communications," 2s

j. B, S. Haldane, one of the foremost interpreters of modern sci-
ence, wrote in 1925 that
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If we could utilize the forces which we now know to exist inside the atom
al Id hril! Atteh cavacitieS for destruction that I do ii i know of .iii

wher inilit divine inwriTlItititt whiell would save homarlitY from will-
and peremptory annihilation. lint . the prospect of constructing slosh

are ipparatiis s,.t.ins to me so remote that, when some successor of Milo! IS Tec

wring to a party Wending a holiday on the. Moon, it will still be an unsuk.ed
(though nut, I think, art insoluble) problem

Iii l937 the National Research Council issued a report on Tech.
nidogical Trends and National Policy. As Robert Ayres has noted,

the report recognized that

intelligent long-range planning requires insight into the social, technologi-
cal, and military environments which Nvill eXiSt in the Yet this study
failed to torrsre atomic energy, radar, antibiotics, or jet propulsion, all of
which were under high,pririty engineering development or in practical use
5 years later."

Unlike physical factors, technological innovation is dependent upon
a creative process. Some individual or group must come up with the
new it/o.tm, the new solution to a pmblern, which eventually results in

the application of new technology, It is difficult, if not impossible;

to predict precisely the rate or direction of this creative process: The
nature and timing of scientific and technological developments and

their rate of application remain subject to many unpredictable

factors.
Past trends are not very useful for predicting the rate of tech-

nological innovation or the contributions schich technology will snake

toward solving particular problems. Technological applicatians tend
to grow out of basic scientific discoveries, and the basic scientific
breakthroughs are limited to particular areas. Thus the pace of in-
novation often, is very different for different areas. Basic discoveries
about genetic biology in the past few years make it likely that the

coining years will see innovations in dealing with birth control, pre-
vention of birth defects, and similar problems, Thus an area which
20 ,,.cats arro was producing little in the way of new technologies
is nOW Producing, and probably will continue to produce, a variety
of innovations. Conversely, the period of 1940-50 produced many
new chemical pesticides, whereas there has been little innovation in
this area in recent years, and there is no indication that such innova.
tion is forthcoming, Not only is the pace of technological innovation
clifferent for different areas, but the rate and time required for the
widespread adoption of new technologies vary widely.

Even if one knows the nature of a particular technological innova-
tion, it may be extraordinarily difficult to predict what its impact on

the world will be. We have already discussed this with respect to
the automobile. To take a more elementary example, it is quite doubt-
ful that the inventor of the fly screen foresaw that in many less-
developed countries his invention would markedly improve public
h'ealthbecause of reduced disease transmission from insects to

humans---leading to a reduction in the death rate, a significant in-
crease in population size, a great strain on the economy, and/political
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:ustal3ility, among other things. I f he had tried to think of all these
consequences, he might not have had time to invent the Ily screento the first place.

The key question is whether technological innovation will keeppace with population. industrial growth. and changing life styles.There are two lines of argument suggesting that it will. The first isthat it has experienced very large growth in the past, at least inseine of those areas. such as food production. The second is that thehas of scientific knowledge needed to permit technological innova-tion is increasing rapidly. For example. the number of scientificarticles published. and (until the last few years; the number ofscientists and engineers employed in research and development havebeen growing rapidly. Most of the scientists who ever lived are still
alive today. However, both of these factors are offset in part by the
uneven pace of del elopment in different areas. if the rate of tech-
nological innovation taken as a whole could be measured, itirtight
be growing at an adequate rate. But we might still suffer becausethe necessary technology in a particular field had not developed sof-fieien tly fast,

Techniques to forecast the introduction of new technology moreaccurately are being developed, but WC roust also improve our meth-ods for assessing the impact of new technologies. For example, if therewere to be significant advances in the technology for undergroundtunneling, it is likely that there wanld also he a significant increase insubways and in underground urban highways. Analysis should beable to project the impact of these developments on the economy ofcentral cities, on residential patterns both in the central city and thesuburbs, and on air pollution levels in metropolitan areas. We mustdo better in assessing these secondary impacts before the widespreadadoption of the new technologyeven when we suspect the resultsto he favorable.
We must also develop the institutional mechanisms capable ofmaking such assessments, although care must be taken not to stiflethe development of new technology. The environmental impact state-

ment process Under the National Environmental Policy Act and theadvanced testing requirements in the proposed Toxic Substances Con-trol Act are two examples of institutional mechanisms for technology
assessment. A variety of other mechanisms exists, hut their effective-
ness in examining secondary and tertiary effects must be improved,
and the knowledge that this brings must be better utilized.

social and economic factors
Although we have labeled the basic factors discussed at the begin-

ning of this chapter "physical" forces, they are, in fact, strongly
influenced by human actions and attitudes. Man exercises considerable
control over his destiny. Thus thy_ role of political, economic, and
other institutions must be considered as independent and powerful
influences over the future condition of the world.
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the distribution of resources and problems
The uneven distribution among nations of the pres, ms of popula-

tion growth has already been noted. Great disparities in both re-
sources and problems exist among nations, and these disparities are
groWing. Projections in the Club Of Rome report indicate that if
current trends in population and GNP growth continue, by the year
2000 the per capita GNP in Japan will be $23,000, in the United
States, $11.000, hut in India, only $140, and in (:burs, $100." These
figures, of course, represent simply a projection of current trends and
are not likely to work out that way. Looking at the problem from
another perspective, the United States, with a high standard of
living, has a per capita energy consumption six times the world aver-
age. The United States produces two-thirds of the world's telephones
any half of worlds transistors,12

These disparities trace back in part to variations in natural re-
sources and population levels within particular countries. And in part
they represent differences in institutional and technological develop-
ment among nations. These disparities are aggravated by the cumula-
tive growth of national economies and technological skills which
leads to much greater absolute growth in the developed nations than
in the less developed ones. The increase in the U.S. GNP between
1970 and 1971 was greater than the total 1970 GNP of all of Africa."
The GNP of almost all nations is increasing, but at the same time,
the gap is widening between the rich and the poor.

The dominant role played by social and economic factors in solving
the tvorld's basic problems is most apparent the obstacles that
hinder the exchange of resources and goods between nations. The
balance of payments and relationships between imports and exports
are major policy issues in almost every nation of the world, and
they are issues which hinder efficient exchange of resources, One
need only look at the extraordinary difficulties of distributing United
States surplus food to nations which need additional food to see the
impact which international economic considerations can have on
the satisfaction of basic riteds. To take another example, there is
presently no worldwide shortage of oil, but economic and political
considerations make oil supply a major and growing problem for
many of the developed nations.

Within natter;, social factors also can be a determining factor and
should be considered in predicting the effects of a given action. Even
when the technology is available to solve basic problems, cultural
mores and institutional inadequacies often interfere. Adoption of new
agricultural practices, which are part of the "Green Revolution" to
increase the food supply in less developed countrios, has been retarded
in some nations by religious and cultural factors. For example, it has
been reported that in much of India, rice is the prestige crop, both
for prodtr :ion and consumption, and thus a change to coarser grains
may be resisted even though far more food could be grown way."
Although cheap and easy-to-use birth control methods arc available,
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they have not had a significant impact on population in Latin
America, India, and other nations because of a variety of cultural
and institutional barriers. Within the United States, technology is
available to control many. if not most, of the worst forms of pollution,
but it has not been fully applied.

Social disruption within a nation often creates acute problems.
Thc most glaring instances of mass starvation, such as in Biafra, for
example, have been caused not by any absolute lack of food but
by wartime disruption of harvesting and distribution of the food.

National and international institutions and cultures also may be
quite effective in easing or solving problems. For example, the work-
ings of the marketplace tend to reduce problems of resource scar-
city. As a resource becomes scarcer, the price rises, thereby reducing
the demand and making it profitable to switch to available sub-
stitutes or to develop new ones. Religious and cultural prac-
tices have let man adapt to a variety of conditions in many
ingenious ways by adjusting his expectations to the condition of his
environment.

Currently we are undergoing significant changes in goals, values,
and life styles. As noted by the National Goals Research Staff, "We
have rising expectations and changing values cone rning the goals
we should set for ourselves both in resolving exist;,,g inequities and
in improving the quality of our lives." 35 Within the limits of avail-
able resources, such changes in values, goals, and life styles can help
solve society's problems. Whether their impact is positive or nega-
tive, changing .aloes- will play a key role in almost all major aspects
of the future.

Government policies also have a role. Governments pursue a vast
variety of policies and programs designed to alleviate problems
ranging from hunger to traffic congestion. They sponsor research to
develop needed technology; control, or at least influence, the output
of the economy; and pass laws directed at the variety of problems
faced by the society.

In the context of forecasting the future, government policies are
the social equivalent of individual free will i.e., they are the factors
which allow a creative resnonse to the conditions created by all
of the other factors. What ., lions governments will take and how
effective they will be area a great extent unpredictable. In part
this is because the actions will be influenced by all of the other trends,
actual or predicted, and in part it is because all of the other trends
can be influenced by governmental action.

interrelationship of factors determining the future
All of the factors discussed abovepopulation, food supply, re-

source availability, industrial growth, pollution, technology, eco-
nomic; government policy, and other social factorsare closely
interrelated, and they directly help shape our future environment.
They may be separated for some analytical purposes, but in fact they
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are part of a single, constantly changing world, and if we are to
look into the future, they must be understood and treated as part
of one dynamic system.

The interrelationships emerge in any e::amination of the factors.
Population determines, in part, the availability of food and resources,
industrial growth, and the degree of pollution. And in turn each of

these factors can influence the level of population. The same mutual
interrelationship exists for all of the physical, technological, social
and economic factors. The relationships are not simple one-direc-
tional, cause-and-effect relationships but rather mutually interacting
aspects of a dynamic system.

The complex nature of each of the factors, combined with the
intricacy of their interrelationships, makes the task of tracing alter-
native paths into the future very difficult. However, systems analy-
sis, the computer, and other tools are making it possible to do a
better job of forecasting by allowing us to deal simultaneously with
a large number of variables. We can never be sure how accurate
forecasts are. Although models can be tested with respect to the
present by using actual past data, the patterns of the future may
be very different from those of the past. There is no way to prove
the validity of predictions except to wait until they are no longer
predictions, but realities. But as our methods of analysis become
more sophisticated and our data are improved, there is increasing
reason to rely more heavily on the results of our forecasting.

There are many who question the usefulness of long-range fore-
casting. They argue that forecasting very far into the future is illusory
because the results will often or possibly always prove to be wrong;
that resources have been and will continue to be allocated efficiently
and effectively by market forces; that technological innovation has
and will continue to keep pace with the world's problems; and that
man is ingenious in solving problems and will be able to surmount
any difficulties that arise.- We cannot take such a sanguine view.
Modem science and contemporary institutions have eliminated many
problems, but they have the potential to greatly magnify maws mis-
takes as well as his progress. They have not solved many pressing
problems of todaypollution, urban decay, or tra.ffic congestion.
Even adequate nutrition for the bulk of the world's population still
defies economic and institutional solution, although progress in all
these areas is being made. Although we do not predict inexorable dis-
aster for the human race, we do not believe that technology and the

marketplace will automatically solve all problems.
The need to look ahead is imperative. The present period of his-

tory is not like any period of the past, and we can be sure that the
future will be very different from the present. Thus many mistakes
will be made in trying to look ahead. But we are able to foresee
many problems and opportunities, and as we engage in future fore-
casting, our predictive skills will improve stiN more
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Man is not a captive of uncontrollable forces. He can exercise a sig-
nificant ckgrec of control over his future if he ;las some idea of the
problems which lie ahead. Population control, greater recycling of
resources, improved methods of technology assessment, and a va-
riety of other policies and practices can be utilized now if they are
necessary to deal with future problems. What is at stake is the quality
of life for our children and for the human race. With such stakes
we cannot afford to limit our vision to the present or the short-range
future, even though they may seem to present more titan enough
problems to utilize our capability fully.
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international aspects
of environmental
quality

According to a Swedish report presented to the United Nations
Conference on the Human Environment in June, most of the sulfur
emissions from Swedish industries are carried abroad, while Sweden's
rivers, forests, and property are being damaged by "acid rains" from
the sulfur emissions of British, German and other nations' industries.
Two months before, the United States and Canada agreed on a wide
range of actions to control pollution of the Great Lakes, which span
their common border. Earlier, in February, 12 European nations
signed the Oslo Convention, aimed at curbing ocean dumping in
the Northeast Atlantic and the North Sea. These recent events well
illustrate that many environmental problems override international
borders, that pollution from one country may affect another, and
that the collective pollution from many nations may jeopardize im-
portant common resources such as the oceans and the atmosphere.
Extended discussions at the U.N. conference vividly pointed out that
a nation's domestic pollution cleanup program may affect interna-
tional commerce and that pollution control measures may alter the
demand for natural resources domestically and internationally.

This chapter is divided into four sections. The first reviews sig-
nificant international activities of the past year. The second dis-
cusses pollution of the oceansa major pollution issue of interna-
tional scope. The third section analyzes environmental standards
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and their effects on national economies and international trade. The
last section addresses a number of wildlife issues of international
interest.

major developments of the past year
The past year was a landmark year for international cooperation

in attacking environmental problems. The Stockholm conference
was the first meeting of almost all of the world's nationsboth de-
veloped and developingto agree on common principles and to es-
tablish international mechanisms for global environmental improve-
ment. In addition to its major role in the conference, the United
States pushed ahead with two major bilateral environmental agree-
ments----with Canada and with the Soviet Union. This section high-
lights these and several other key international accomplishments of
the past year.

the u.n. conference on the human environment

At the June 5-16, 1972, U.N. Conference in Stockholm, represen-
tatives of 113 nationsencompassing most of the world's people
joined in meetings that mirrored the ecnnplexities of winning world-
wide consensus on all aspects of environmental protection. More im-
portant, the conference produced some concrete first steps in institu-
tionalizing international concerns and in coming to grips with sev-
eral major substantive issues of worldwide concern. It achieved
nearly every goal established for it in the preparatory papers and
meetings, including almost all the U.S. proposals. The U.S. delega-
tion, led by Russell E. Train, Chairman of the Council on Environ-
mental Quality, included delegates from the executive branch, the
Congress, the States, and the private sector. The conference agreed
on the following major points:

A new permanent organization will be established within the
United Nations to coordinate international environmental ac-
tivities. The new Environmental Secretariat will be headed by an
Executive Director with a small staff of about 30 to 50 persons.
It will be supported by a Governing Council, composed of repre-
sentatives of 54 nations, which will report to the General Assem-
bly through the Economic and Social Council (UNESCO).
A U.N. environmental fund, financed by voluntary contribu-
tions from member governments, will be established. This fund
was initially proposed by President Nixon in his Environmental
Message to the Congress on February 8, 1972. It will be used to
finance the major projects of the new U.N. Environmental Sec-
retariat, such as the worldwide monitoring network approved by
the conference. The initial goal for the fund is $100 million over
the first 5 years. The United States is prepared to commit $40
million over this period on a matching basis, subject to Con-
gressional appropriation. Other countries have already indi-
cated that they will also contribute to the fund.
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The conference endorsed completion of a convention to control
ocean dumping of shore-generated wastes. Such a convention
was called for by President Nikon in his 1971 Environmental
Message and when he submitted domestic ocean dumping legis-
lation to the Congress. The conference agreed to refer the draft
prepared in April and May of this year to the U N Seabed
Committee JulyAugust session for information and comment.
It also called upon interested governments to convene a con-
ference before November 1972 to negotiate a convention for
signature before the end of the year. This conference would be
convened by the United Kingdom in consultation with the
Secretary General of the United Nations.
The conference urged that the International Whaling Com-
mission (IWC) adopt a 10-year moratorium on commercial
whaling. The conference also recommended that the IWC be
strengthened and that international research efforts be increased.
This moratorium was rejected by a 6-to-4 vote (with four absten-
tions) by the IWC at its meeting in London on June 26-30.
The United States, which had proposed the moratorium, cast
one of the four favorable votes. Although the moratorium was
rejected, the Stockholm recommendation and the firm U.S.
position made it possible to secure significant reductions in
quotas and improvements in the IWC and its procedures.

do The conference approved the Earthwatch Programa coordi-
nated plan to use and expand existing monitoring systems to
measure pollution levels around the world and their effects on
climate. As part of this program, a network of 110 monitoring
stations will be set up throughout the world under the auspices
of the U.N. World Meteorological Organization (WM0). The
network %%ill monitor changes in the earth's climate and will
chart levels of air pollution. It will include 10 "baseline" sta-
tions in remote areas to contrast the air quality there and in
developed areas. The Earthwatch Program also includes plans
to monitor the oceans, radioactive wastes, food contamination,
and changes in the numbers of plants and animals which might-
indicate hazardous condmc Is in the environment.
The conference endorsed proposals for conservation
tions:

The World Heritage Trust Convention was proposed by
President Nixon in his Environmental Message of Feb-
ruary 8, 1971. It is based on the concept that some areas
of the world are of such unique natural, historical, or cul-
tural value that they are part of the heritage of all mankind
and should be given special recognition and protection.
The Stockholm conference endorsed the draft convention
developed under UNESCO auspices and invited govern-
ments to complete work on it "with a view to adoption"
at the next general session of UNESCO to be held in Paris_
this fall.
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The Endangered Species Convention is designed to protect
species of plants and animals threatened with extinction.
It would impose strict controls on the export, import, and
transnational shipment of endangered species. It was en-
dorsed in principle by the conference, with the recom-
mendation that an- international conference be held as soon
as possible to adopt a convention.

The conference adopted a 26-paint declaration of environ-
mental principles calling for commitments by countries to deal
with environmental problems of international significance. An
example is Principle 21, which declares that states have "the
responsibility to ensure that acti-'ities within their jurisdiction
or control do not cause damage to the environment of other
states or areas beyond the limits of national jurisdiction."
The conference adopted a recommendation calling for conz-
pensation by the developed countries to the less- developed
countries for trade damages stemming from environmental fac-
tors. The United States voted against this proposal, pointing out
that many forces affect export earnings and that to single out
any of these, such as environmental actions, for compensatory
treatment is wrong in principle and would create a disincentive
for environmental improvement.

Although most of the Stockholm recommendations require further
action by the U.N. General Assembly, the proposed U.N. Environ-
mental Secretariat, or other international bodies, the conference for
the first time provided a forum for almost all the nations of the world
to deal with a broad range of environmental problems. Considering
the diversity of goals, political systems, and stages of development of
the nations at the conference, the success in reaching consensus on
so many issues was significant.

oecd guidelines

Recognizing that environmental measures can have important
economic implications, the Organization for Economic Cooperation
and Development (OECD)composed of Japan, Australia, and
the industrialized nations of Western Europe and North America
asked the Environment Committee that it-formed in 1970 to suggest
ways to minimize the impacts of environmental protection measures
on international trade. Based on committee recommendations, the
OECD Council at its ministerial meeting in May 1972 adopted a set
of guiding principles on the international economic aspects of envi-
ronmental policies. These principles, reprinted as Appendix 1 to this
chapter, follow the general recommendations made in July 1971 by
the President's Commission on International Trade and Investment
Policy.1

The OECD guidelines espouse the "polluter pays" principle, which
states that the cost of pollution controls should be reflected in the
costs of making products the use or production of which causes
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pollution. Under this principle some portion of the environmental
protection cost is ultimately borne by the consumer of the product.
The guidelines also include another important principle that gov-
ernments should frame their environmental protection measures in a
way that avoids creating nontariff barriers to trade. The guideliaes
further urge harmonization of national environmental standards
when reasons for differences do not existan issue that is explored
later in this chapter.

imco's efforts to control pollution from ships

The Intergovernmental Maritime Consultative Organization
(IMCO), a U.N, specialized agency, is the primary institution
through which the maritime nations reach agreement on controlling
pollution from ships. It has continued its efforts to prevent and
reduce oil pollution from tanker collisions, groundings, and inten-
tentiona.1 discharges of oily ballast and bilge water. In October 1971,
IMCO adopted standards to reduce oil outflow from tanks ruptured
in vessel casualties. In May 1972, the President submitted to the
Senate for its advice and consent convention provisions to implement
these standards.2

In Decpmber 1971, the United States and a number of other
nations agreed to compensate victims damaged by oil spills by es-
tablishing a compensation fund supported by contributions from
oil cargo receivers.3 This convention was also developed by IMCO.

In October 1971, IMCO resolved to make the complete elimination
of international pollution from oil and noxious substances and the
minimization of accidental spills the main objectives of its 1973
Conference on Marine Pollution. Through IMCO's Subcommittee
on Marine Pollution, the United States is helping to develop a
new international convention to replace the 1954 Convention for the
Prevention of Pollution of the Sea by Oi1.4 The new convention's
goal will be to eliminate intentional discharges of oil and hazardous
substances from ships by 1975, if possible, or at the latest, by the
and of the decade. This goal was first proposed by the United States
at a meeting of NATO's Committee on the Challenges of Modern
Society in late 1970.

committee on the challenges of modern society (ccms)

The North Atlantic Treaty Organization's CCMS, established in
1969 at the President's recommendation, has extended its multiilateral
"pilot project" approach to a number of environmental programs.
In the field of air quality, for example, with the United States as the
pilot country, CCMS adopted a resolution for NATO nations to use
a systems approach to develop air quality management programs.
In addition, it has published air quality criteria documents for sulfur
oxides and particulates and plans to publish additional documents
on carbon monoxide, nitrogen oxides, and photochemical oxidants.
This is the first time an international body has been able to agree
on publication of such criteria. The committee is planning a second



international conference on advanced low-pollution engines for ,

motor vehicles.
In the field of water quality, a Canadian-led project is developing

a model approach to dealing with water quality in an inter jurisdir-
tional setting. Using the St. John's River Basin on the U.S.-Canadian
border between N laine and New 13runswieK, the project will establish
a cooperative program involving Provincial, State, and local govern-
ments. A conference on the problems of cooperation in an interna-
tional river basin will be held this fall in Maine, A British-led project
on advanced sewage, treatment has been built around a demonstra-
tion plant using the advanced physical-chemical treatment process.
Germany and France arc undertaking a similar program em-
ploying the pure oxygen process. In addition a program is underway
to model pollution in the North Sea in connection with the CCMS
ocean pollution project. Led by Belgium, the project is also over-
seeing implementation of its goal of ending deliberate oil discharges
by the end of the decade, Thiz, was the goal adopted as the basis for
a cot-wention being prepared by IMCO.

CCMS is expanding its environmental efforts beyond pollution
control. For example, a French-led project is examining various ap-
proaches to land use planning as it relates to environmental quality,
With recommendations expected at. the end of this year. And the
Committee is considering the possible establishment of an Interna-
tional Cities Institute to deal with common urban probleos on a
systems basis.

u.s. bilateral actions
The United States entered into two unprecedented bilateral agree-

ments in 1972. An 'agreement with Canada to restore and protect
the Great Lakes and an agreement with the Soviet Union on a
broad range of environmental concerns. In addition, the United
States recently agreed with Mexico to take new steps to protect
the quality of the water in the Colorado River as it flows from the
United States into Mexico.
united states-canadian great lakes water quality agreement-
-The United States-Canadian Great Lakes Water Quality Agree -
ment,' signed by President Nixon and Prime Minister Trudeau on
April 15, 1972, in Ottawa was a major bilateral action to address a
gammon environmental problem,

Pollution of the Great Lakes, especially Lake Eric, has been a
matter of intense United States and Canadian concern. The lakes
are not just a critical natural resource but are also a center of com-
mercial and industrial activity for both nations. Because the interna-
tional boundary passes through four of the five lakes and through
the three connecting channels, pollution of these waters cannot be
abated successfully except by Cooperative action,

The basic U.S.-Canadian agreement on the Great Lakes is articu-
lated in the Boundary Waters Treaty approved by the U.S. Senate
in 1909.6 In 1964, the two governments asked the International joint
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Commission MC) joint U.S.-Canadian organization established
under the 1909' Treaty, to investigate and report On the condition
of the waters in Lake Eric, Lake Ontario, and the intermitional sec-
tion of the St. Lawrence River and to recommend actions to improve
water quality. The IJC submitted its final report to the govercrnents
in 1970, urging specific joint action. The report and its reromminida-
tions Were reviewed by a U.S,-Canadian joint wm-king group com-
posed of Feclei.al, State, and Provincial agency representatives. It
reported its conclusions to a ministerial level meeting in Washington
on June 10, 1971 The United States and Canada then negotiated
and concluded the agreement.

The agreement calls on the United States and Canada to adopt
both general and specific water-quality objectives. The general objec-
ti,es are described in terms of five freedoms: freedom from toxic
substances; freedom from nutrients in quantities which stimulate
growth of unsightly weeds and algae (accelerated eutrophication)
freedom front oil, floating debris, scum and other floating materials;
freedom from material producing odor, color, or other nuisance
conditions; and freedom from objectionable sludge deposits.

The agreement prescribes as specific objectives maximum ambient
concentrations for specific pollutants and maximum loadings for
phosphorous. U.S. and Canadian water quality standards and regula-
tory requirements must conform to these objectives, which in some
cases are stricter than existing Federal-State water-quality standards.
The IJC is charged with monitoring both U.S. and Canadian prog-
ress in fulfilling the goals of the agreement.

The two governments agreed that by December 31, 1975, certain
programs and measures eithe.: will have been completed or will be
in process. However, control .)f pollution in the Great Lakes will be
a continuing demand on both nations long after that. New programs
will be implemented anti old ones revised as necessary.

The cost of preventing and cleaning up pollution in the Great
Lakes is influenced by increasing population, industrial growth,
intensified agriculture, and many other factors. Accordingly, no one
sum may be given as the cost to clean up the lakes. The United
States will furnish funds to construct municipal waste treatment
plants and to help finance State water pollution control programs on
the Great Lakes. This year approximately 8400 Million of Federal,
State, and local funding will be provided f)r the Great Lakes treat-
ment program. New water pollution legislation, now being, con-
sidered by the Congress, would permit expanded construction and a
more intensified enforcement program.

the environmental protection agreement between the united
states and the soviet unionOn May 23, 1972, President Nixon
and President Podgorny signed an agreement on environmental mat-
ters that is significant both environmentally and politically. The
agreement not only is a potential model of how two nations can work
together to understand and protect the environment, but it also
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strengthens cooperative efforts between two of the world's great
powe rs.

The two countries have agreed to work together in 11 problem
areas ranging from air and water pollution and the urban environ-
ment to the influence of environmental change on climate, earth-
quake prediction, and arctic and subarctic ecological systems. The
scope of the agreement reflects the fact that the United States and
the Soviet Union, both industrial nations with large and diverse land
areas, experience almost every type of environmental problem. It goes
far beyond past arrangements between the United States and Russia
for exchanging visits and research information. It calls explicitly for
ji int action programs and active cooperation on specific projects.

Although early efforts will focus on the 11 specific areas, the agree-
ment envisions great flexibility in extending programs to other areas.
The long-term nature of environmental problems is reflected in the
5-year term of the agreement, which will continue to be estroded
for successive 5-year periods unless one party wishes to stop. The
full text of the agreement is reproduced as Appendix 2 of this chapter.

united states.mexican communique on salinityTo a further
move toward environmental accord with an immediate neighbor, the
United States has initiated new steps to deal with Colorado River
salinity that Mexico has determined damages agriculture in its Mex-
icali Valley. In a joint communiqué issued on June 17, 1972, with
visiting Mexican President Echeverria, President Nixon announced
that the United States will take several immediate measures to reduce
salinity and that he will appoint a special representative to investi-
gate the entire problem in order to propose by the end of 1972 a de-
finitive solution for the approval of the U.S. Government.°

In the 1944 Mexican Water Treaty,° the United States agreed to
deliver annually 1.5 million acre-feet of Colorado River water, which
might come "from aoy and all sources," without mention of quality.
However, after the Wellton-Mohawk Irrigation and Drainage Dis-
trict began a pumped drainage operation in 1961 in southwestern
Arizona, Mexican farmers complained of an increase in the concen-
tration of salts, the Mexican Government contending that the water
was too saline to be acceptable under the Treaty and was contami-
nated contrary to international law. The United States took meas-
ures at once to reduce the salinity. In a 1965 agreement with Mex-
ico, the United States agreed to take further measures to upgrade
the river's quality,'° which was done at a cost of $12 million. How-
ever, the Mexican Government complained that despite the remedial
measures taken, the salinity of the Colorado River in Mexico is still
too high for proper agricultural use and that the disparity is too great
between the quality of its water and that used by major water users
in the United States near the border.

The June 1972 communique, in addition to dealing with the issue
of Colorado River salinity, contained an agreement by the two Presi-
dents to have policy-level officials from the United States and Mexico
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meet regularly to discuss other environmental problems of natural
concern and methods for dealing with them more systematically.

pollution of the oceans
Many pollutants eventually end up in the world's oceans. They

are carried there by the winds and wash in with rain or snow, and
they flow from the rivers or outfalls which drain the land. The dump-
ing of dredge spoils and other wastes in the oceans and discharges
of oil and other hazardous substances from ships are further path-
ways that pollutants follow into the marine environment.

Sometimes no immediately visible problems arise from man's use
of the oceans as a common dumping ground. Often the oceans seem
capable of forever diluting and rendering harmless the wastes pour-
ing into it. There is disturbing evidence, however, that the waters of
the open oceanand especially the biologically rich coastal waters
and estuariesare becoming more and more polluted.

At times marine pollution appears principally as a national prob-
lem, as when the coast of a particular country becomes polluted. At
other times the problem is regional, as with the pollution of the Baltic,
Black, Mediterranean, and North Seas. But in the final analysis, ma-
rine pollution is fundamentally an international concern. The seas
play a vital role in maintaining the world's environment, making a
home for a rich variety of life, contributing to the oxygen-carbon
dioxide balance in the atmosphere, altering global climate, and pro-
viding the base for the world's hydrologic system. Marine resources
are economically vital to man. And because they are used by man-
kind as a whole, national and international action to protect them
becomes mandatory.

We do not know as much as we should about the dimensions and
severity of marine pollution. We do not fully understand the path-
ways of pollutants in the marine environment and the rate at which
they are removed or assimilated. Further, we have only limited data
on the harm caused by pollution, especially that resulting from long-
term exposure to potentially harmful substances in small concen-
trations. For this reason, it is extremely important that much more
research and monitoring be undertaken for accurately measuring
the degree of marine pollution that we now have, to discover its
routes, and to chart the long-term hazards inherent in current and
even greater levels of pollution. At the same time, protective actions
can and should be taken now One of the principles outlined in the
Declaration on the Human Environment, adopted at the U.N. Con-
ference in Stockholm, deals with national responsibilities to prevent
pollution of the oceans, It provides that :

States shall take all possible steps to prevent pollution of the seas by sub-
stances that are liable to create hazards to human health, to harm living re-
sources and marine life, to damage amenities or to interfere with other legiti-
mate uses of the sea.
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marine pollution from the atmosphere

Many pollutants enter the seas by way of the atmosphere. It is
estimated, for example, that more than 90 percent of the petroleum
polluting the oceans each year comes not from tanker breakups or
other disasters but from the vaporization of gasoline and other pe-
troleum products ashore," The washout of heavy metals and syn-
thetic organic chemicals from the atmosphere is also important. Lead
and DDT inputs into the marine environment from the atmosphere
may be as large as or larger than inputs from rivers."

Pollutants can persist in the atmosphere for varying lengths of
time, and some drift over great distances. Sulphur dioxide, for ex-
ample, has an average lifetime of 2 or 3 days in the atmosphere be-
fore dropping out in precipitation. There is evidence that during this
period it can ,travel hundreds of miles from its original source. Ni-
trogen oxides, water vapor, and particulate matter discharged into
the stratosphere by high-flying aircraft can stay aloft for at least a
year and can be dispersed over great distances,"

Although marine pollution is an international problem, the first
line of defense is national. There are no international mechanisms
for controlling air pollution from individual countries, and it seems
unlikely that such mechanisms are forthcoming in the near future. .

Existing intern aional organizations have no enforcement powers.
They can merely encourage member nations to develop their own
air quality standards to curb the pollutants that they discharge into
the air. This situation argues for strong national legislation, standard
setting, and enforcementwith international effects taken into con-
sideration. Otherwise, marine pollution from all sources, including
the atmosphere, will continue to worsen in the years ahead.

pollution from rivers

Pollution from riversfrom municipalities, industries, and land
runof the principal route by which most pollutants reach the
oceans. River banks are the site of heavy industrial and municipal
concentrations whose effluents often are insufficiently treated before
they are discharged, Land runoff pours nutrients, pesticides, and or-
ganic wastes into the rivers, which eventually flow into the oceans.
There the pollutants that they carry are joined by pollutants from
other rivers and ocean outfalls.

As in the case of pollution from atmospheric sources, pollution
from land runoff is essentially a problem to be solved at the national
level, Some countries already have taken important actions to clean
up their rivers. These actions benefit estuaries, coastal regions, and
the open sea. The United States, for example, has Federal-State
water quality standards, which are enforced by regulating industrial
and municipal effluents, Funds are made available to localities to
build sewage treatment facilities, Comprehensive new water quality
legislation remains to be hammered out in a Congressional confer-
ence committee."

86



A dramatic example of a new national effort can be seen in Brit-
am, where a massive campaign to fight water pollution was an-
nonnred early this year. Britain will spend some 83.8 billion over
the next 5 yearsnearly 50 percent more than it spent during the
last 5 yearsto clean up over 2,000 miles of seriously polluted rivers.

CCMS has launched river basin studies,'' and other international
organizations, such as the U.N. Economic- Commission for Europe
(ECE) are seeking ways to reduce water pollution within Eastern
and Western Europe. OECD has agreed to undertake a pilot study
of coastal degradation and pollution in the Mediterranean. On the
national level, many governments have plans to clean up their

s with better sewage treatment.
But marine pollution from rivers also lends itself to regional solu-

tions. Certain areasthe Baltic, Black, and.North Seas, for example
are seriously polluted and demand cooperation between nations'
whose rivers drain into them. The recently concluded agreement
between the United States and Canada to clean up the waters of the
Great Lakes furnishes a model for this kind of cooperation.

ocean dumping

The dumping of wastes at seadredge spoils, industrial wastes,
sewage sludge, and solid wastes---is only a part of a broad problem
of marine pollution. But it is one which requires national and inter-
national action before the practice gets out of hand. The United
States has moved, to curb marine pollution through domestic legis-
lation to regulate ocean dumping of shore-generated wastes. The
legislation has passed both the Senate and the House and has been re-
ported out by a conference committee."

The United States has also been working with other nations on
an international convention to control ocean dumping. The conven-
tion would only allow dumping in accordance with a permit system
adminitsered by national authorities.

The U.N. Conference at Stockholm urged a special meeting be-
fore November 1972 to ready the convention for signature by the
end of the year. In the meantime, the Oslo Conventionj an important
regional convention signed in February 1972 by 12 European coun-
tries, will help to end dumping of hazardous wastes by ships and
plans in the Northeast Atlantic and the North Sea."

Ongoing efforts to achieve a worldwide ocean dumping convention
illustrate the technical and political difficulties that may beset efforts
to shape international environmental agreements. It has been difficult
to reach agreement on which toxic substances should be banned al-
together from dumping. :There has also been disagreement on how
to handle contaminants such as mercury, which may be present in
trace amounts in dredge spoils and municipal wastes. At the present
time, there is no international body with sufficient technical exper-
tise to set tolerance levels for such trace pollutants or to oversee
a system of dumping permits for materials that exceed agreed-upon
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tolerances. The United States has therefore proposed that a U.N.
body, the Intergovernmental Maritime Consultative Organization,
develop this kind of technical- and administrative capability. Pre-
liminary work in this area has been initiated by the Joint Group of
Experts on the Scientific Aspects of Marine Pollution, a special orga-
nization affiliated with the United Nations.

pollution from ships

Shipboard discharges of oil, garbage, and other wastes into the
seas is a growing problem. Oil is particularly vexing because a small
amount spread over wide reaches of ocean may well cause serious
environmental damage. Discharges from ships can also severely con-
taminate waters in ports, bays, and ship channels and along coasts.
Thus, pollution from shipping is another problem with both interna-
tional and national overtones and one for which intern_ ational action
is particularly crucial.

The recent work of the United States and other nations through
IMCO to control pollution from ships was described in the first sec-
tion of this Chapter. Another approach to marine pollution, adopted
by Canada, is the unilateral establishment of a pollution control
zone at sea. Canada has claimed a 100-mile zone of this kind in the
area above 60' N. latitude, arguing that the Arctic region is in need
of special protection from oil and other spills because the intense
cold causes pollutants to persist for a long time. The United States
has taken the position that such zones go well beyond the traditional
breadth of the territorial sea, have no sanction in international law,
and are not the best way to control ocean pollution effectively be-
cause they involve fragmented unilateral actions rather than inter-
nationally agreed upon arrangements. The issue of pollution-control
zones will be a major item of interest for participants in the U.N.
Law of the Sea Conference planned for 1973.

international uniformity of pollution control standards

The new water pollution-control legislation recently passed by the
House of Representatives and the Senate !9 directs the President to
pursue international agreements for uniform effluent standards f3r
new facilities and for toxic and ocean discharges. This directive
raises a broader question of potentially critical environmental, eco-
nomic, and political consequences: To what extent should nations
throughout the world make various pollution-control standards
uniform? The question already has been debated vigorously within
the Committee on the Environment of the OECD and in other inter-
national forums.

The first consideration is the extent to which uniform standards
can be justified on an environmental protection basis. Air quality
standards, for example, can be considered at two different levels
protection of health and protection of property, vegetation and
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aesthetic values, as is the case under the Clean Air Act in the United
States."

Except to the extent that people in various geographical areas may
respond substantially differently to a particular ambient concentra-
tion of common pollutants because of variations in altitude, climate,
and the like, uniform minimum air quality standards to protect
public health may have merit. In setting, standards to protect prop-
erty, vegetation and aesthetics, however, each country will tend to
weigh its social, political, and economic values much more heavily
in deciding the level of air quality compared to other national goals.

Water quality standards. are based upon the designation of bene-
ficial uses for specific bodies of water and portions thereof. The de-
sired uses are lii-ely to vary to some extent among nations. Water
quality criteriaoased on use designation `s -- specify the concentra-
tions that must bc achieved (as in the case of dissolved oxygen) or
must not be exceeded (as in the case of biochemical oxygen demand).
Even within a nation, such as the United States, where there are
many types of waterways and aquatic populations, the criteria to
protect a particular use designation (e.g., fishing, domestic water
supply, and swimming) vary with the pecularities of the water body.
These factors apparently were recognized in the pending Senate and
House water quality bills, which do not call for uniform interna-
tional water quality standards.

The strongest argument for common air or water quality standards
is made when pollution from one country crosses into another. Such
standards need be uniform only in the sense that common objectives
are agreed upon in order to protect one nation from pollution
originating in another.

In both existing air quality legislation and pending water quality
legislation at the Federal level in the United States, there are re-
quirements for new facilities to meet minimum emission or effluent
limits based on the performance of demonstrated technology.2° These
controls are independent of limits based on ambient air and water
quality standards for various pollutantsfrequently mandating
higher levels of abatement than such standards would require. The
ratlnale in both cases is that advanced pollution control technology
can be most economically employed in new facilities in order to pre-
vent future growth from degrading environmental quality. There
may well be merit in such a technologically based control strategy for
new facilities on an international basis. The actual level of technology
might vary among nations according to such relevant factors as the
rate, nature, and concentration of growth.

It does not make sense from an environmental standpoint, how-
ever, to demand the same degree of emission control internationally
on all new automobiles. For example, some nations do not need
standards as stiff as the United States with its large and concentrated
automobile and urban populations.
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Toxic pollutants in both air and water are sufficiently dangerous
to health and environment'in almost any quantities to warrant con-
trols that prevent or at least minitni7e their release into the environ-
ment rather than setting a tolerable ambient concentration in air or
water. Thus, like new facilities, toxic emir sons and effluents
appear amenable to uniform international standards. Similarly,
all discharges into the oceansshared resources for all man-
kindought logically to be governed by uniformly accepted prin.
ciples and criteria. This approach has been adopted by the United
States in seeking an international convention on ocean dumping.'

In the case of pesticides, the desirability of uniform standards hinges
largely on the type of pesticide under consideration. Persistent
pesticides such as DDT and other chlorinated hydrocarbons can have
effects throughout the world. Because of their long life and nonde-
gradability, these pesticides tend, to accumulate in the oceans and in
animal and plant life, where their concentrations are magnified. In
view of their widespread impact, it appears that persistent pesticide
use should be confined to health protection or other essential uses
for which no feasible alternative is available. With nonpersistent
pesticides, different ecological systems, food chains, application prac-
tices, and other factors probably warrant substantial latitude for con-
trols among different nations. The use of such pesticides particularly
involves a weighing of benefits and risks, such as the prevalence or
absence of a pest-carried disease problem (malaria, for instance) and
the need to assure an adequate food supply.

As shown, many factors must he considered in assessing the
desirabilityscientifically and environmentallyof international as
compared to national controls over pollution. Even when uniform
international environmental protection standards can be justified on
purely scientific grounds, there arc substantial social and political
constraints, Individual countries differ tremendously in their priori-
ties, stage of economic and technological development, and cultural
values, Although it would he shortsighted for any nation to pursue
industrial development and ignore the inevitable side effects of pollu-
tion, the exact degree of environmental controls will vary from one
nation to another. The factors that will decide this include the na-
tion's .tage of economic development, its need for industrial expan-
sion, and its difficulty in attt-acting industries.

A nation with an extremely low standard of living and the need
to build a strong industrial and commercial base may be more tolerant
of environmental abuses than a more highly developed nation, More-
over, nations with relatively limited resources may decide that basic
health care services or education, and not the environment, has the
highest priority.

To some extent, a less-developed country might seek to justify be-
coming a pollution haven because it desperately needs the jobs that
foreign investment would bring. It might set low environmental
standards designed to attract industrial investment. It might fur-
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they argue that setting weak standards is fully within its prerogatives
as a sovereign nation and that so long as its pollution does not cross
national frontiers or unduly contaminate global air and water re-
sources, its actions are beyond reproach. But in the long term, it is
doubtful that such a country's overall economic development would
he helped. While the immediate economic benefits of unregulated
industrialization could temporarily speed its development, the heavy
social cost in increased diseases, mortality, and degradation of re-
sources could slow clown development over the long run. If develop-
ment continued unchecked, it would be only a matter of time before
a less-developed nation became so polluted that it would be forced
to adopt, however belatedly, environmental measures similar to those
of developed nations: But by then, irreparable physical, social, and
economic harm might already have been clone. Finns in such coan-
tries that developed markets based on production without pollution
control 'night have trouble adapting to new standards. Such transi-
tional problems could hamper development further.

-The environmental and economic hazards of a nation's adopting
lax pollution control standards are real, but they do not necessarily
lead to the conclusion that unifoim standards are needed. Interna-
tional uniformity of pollution control standards has the most validity
in certain areas- toxic pollutants, persistent pesticides, controls on
new facilities. Uniform air quality standards to protect health may
also have merit.

But it may be much more useful and feasible to concentrate pri-
marily on the development of uniformand more important, compre-
hensiveinternational criteria for environmental protection
standards. Such criteria would assimilate the best available scientific`
data on the environmental and health dangers of various pollutants
at different levels of concentration in the environment. The World
Health Organization and GUMS have already done work to develop
and publish such criteria,

International criteria, along with informational guidelines on avail-
able control technologies and their performances, could serve as the
basic underpinning for appropriate standards in individual nations.
And if some form of international standards were deemed desirable
at a future time, the criteria would provide a scientific basis for their
development.

international economic effects of
environmental controls

Practically all measures to maintain and improve the environment
have an economic impact. There are a number of specific issues that
bear directly on international trade and investment and that, unless
resolved satisfactorily, could daMage international economic rela-
tions and set back cfforts to improve the environment. The issues
include how to prevent pollution controls and their costs from distort-
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ing international trade, what policy to adopt toward the movement
of capital investment to pollution havens, how to reconcile real
and imagined conflicts between environmental imperatives and eco-
nomic development, and how to avoid damaging the export markets
of less-developed countries (UDC's) with environmental programs of
developed countries.

effects On trade

Some industrialists worry that firms subject to strict environmental
standards will be put at a competitive disadvantage with foreign
competitors that are not. There is a corresponding concern that
nontariff barriers, such as frontier charges and export subsidies, may
be established by nations with high environmental standards to equal-
ize environmental costs with trade competitors. Such action could
trigger a series of retaliatory trade actions. Further consideration of
this problem may be found in the 1971 report to the President by the
Commission on International Trade and Investment Policy.22

The United States is hopeful that the guiding principles agreed
to in the OECD, which seek to harmonize to the extent practical
the environmental policies and practices of member countries, will
help avoid or minimize such trade problems.

A significant element of the guidelines is the "polluter pays" prin-
ciple, which provides that the cost of pollution controls should be
reflected in the costs of goods the use or production of which cause
pollution and should not be financed by subsidies. The guidelines
permit certain exceptions to the "polluter pays" principle, particularly
for transitional periods, provided that they do not lead to significant
distortions in international trade and investment. Adherence to this
principle will both contribute to a more efficient allocation of pro-
ductive resources and, by promoting uniform practices for the
mincing of pollution-control costs, help avoid trade distortions.

The OECD guidelines also address international differences in
environmental standards, discussed earlier in this chapter. They rec-
ognize that even if all nations follow the "polluter pays" principle,
international trade distortions may be caused by widely disparate
standards, especially if some countries become pollution havens
setting inadequate environmental standards in order to attract in-
dustrial investment or to gain a competitive advantage for their
export industries. While recognizing that in many cases valid rea-
sons exist for differences among national environmental standards,
the OECD guidelines recommend that whenever appropriate, gov-
ernments should harmonize national environmental policies. They
also urge worldwide movement toward effective standards. The
guidelines suggest that harmonization among nations of the timing
and general scope of regulations for specific industries is particularly
appropriate from the standpoint of preventing trade distortions.

The Environment Committee of the OECD is now working on
a notification and consultation procedure for member governments
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to use in consulting with each other on their observance of the
guiding principles. Information that American firms can supply the
U.S. Government regarding foreign environmental standards and
policies will be useful in such considerations iavolving our
Government.

It is too early to evaluate how successful these OECD measures
will be in tninirnizing distortions of international trade. AitLottu,h
member nations of the OECD have agreed in principle to follow ;Jr,
"polluter pays" philosophy and to consult with other govemnlems
in standard setting, putting these concepts into practice will not be
easy. The logistics of international consultation will often be com-
plicated by domestic demands and legislative requirements. Some
firms may seek exceptions to thc "polluter pays" rule and pressure
their governments to relax the rule for them. Although a certain
flexibility in administering the "L olluter pays" principle is necessary,
leniency in interpretation and numerous exceptions will defeat its
purposes.

effects on development

The economic implications of environmental controls are of par-
ticular interest and concern to the less-developed countries. The
LDC's are mainly worried that their economies will be adversely af-
fected in two respects: higher development costs caused by environ-
mental safeguards imposed by donor nations for specific aid projects
and programs and reduced exports of materials for which world de-
mand may be reduced by domestic environmental controls adopted
by developed nations. There were sharp discussions of these issues in
preparatory meetings for the Stockholm Conference on the Human
Environment, and the subject was in the forefront of LDC thinking
at the conference.

Over the opposition of almost all aid-donor countries, the LDC's
won approval at Stockholm of a recommendation calling for an in-
crease in assistance "adequate to meet the additional environmental
requirements" of developed countries. 1'he main basis for the U.S.
vote against this recommendation was that there is no rationale for
singling out environmental protection costs from among others for
special accounting in giving aid. At U.S. initiative, the Development
Advisory Committee of the OECD has begun discussions aimed at
coordinating donor nation policies on the environmental ramifica-
tions of development aid to the LDC's.

Developing nations that depend mainly on exports of prirrty re-
sources arc concerned that the demand for such resources will be
reduced as a result of actions by developed countries to safeguard
the environment. Thus, LDC's that produce lead and sulfur, for
example, fear that as lead is phased out of gasolines and paints and
as sulfur iy recovered from coal and oil desulphurization processes
and from the stack gas removal of sulfur Oxides, the worldwide de-
mand for these materials will decline.
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If recovery and recycling of waste materials become more
spread in industrialized countries, developing countries are afraid
that the rate of growth in the use of many natural resources, in-
cluding iron ore, timber, and bauxite, will slow down. To meet this
problem, developing countries believe that the developed countries
should be prepared to pay "compensation" to cover any decline in
export earnings that is caused by actions taken in the developed coun-
tries to protect the environment. A recommendation to this effect
was also adopted at the U.N. conference.

The Ur -ited States voted against this proposal because as a matter
of principle it opposes compensating countries for declines in their ex-
port earnings for whatever cause and believes that a commitment
to pay such compensation would serve as a disincentive to environ-
mental controls. However, the United States made it vety clear that
it will take all practical steps in carrying out environmental programs
to prevent reduced access to our markets and will not use environ-
mental concerns as a pretext for discriminatory trade policies. The
United States also said that it was fully prepared to deal with any
claim that U.S. environmental actions violated its General Agree-
ment on Tariffs and Trade (GATT) obligations in accordance with
established GATT procedures.

conservation of natural resources

Although the international aspects of marine pollution are very
clear, conservation is often thought of primarily in a limited national
sensesuch as preserving animals and their habitats in a particular
country. However, conservation has a broader meaning. For, ex-
ample, some ocean resources, such as whales, are international in
nature. Certain animal species such as spotted cats or natural areas
such as the Serengeti Plains of East Africa, found in individual
nations, are resources of interest to all mankind.

Conservation is not merely a concern of the upper and middle
classes in developed countriesit can either foster or hinder both the
long-term plans of the LDC's for overall development and a favor-
able balance of payments. Tourism from abroad is a major earner
of foreign exchange and occupies an important position in the
economies of some WC's. Wild animals in their natural settings are
often a focal point of tourism.

animals of special concern

whalesMarine mammals, including whales, dolphins, seals, and
polar bears, are increa =singly endangered by man's onslaughts. Of
these mammals, some species of whales are probably in the grey
jeopardy.

Technological developments over the yearssuch as ships powered
by engines instead of the wind, the invention of the explosive har-
poon gun, and the later development of fast killer ships, huge factory
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ships, radar and sonar, and helicopters all combined to increase
the efficiency of whale killing greatly.

The effect on whale stocks of this accelerated killing was predicta-
ble, In the peak year of 1930, almost 30,000 blue whales were killed,
out of a total population estimated at 100,000." By 1964, when the
International Whaling Commission (IWC) prohibited further tak-
ing of blue whales by member nations, less than 5 percent of their
original estimated population of 200,000 was left. Along with the
blue whale, four other species right, bowhead, humpback, and
grayhave also been overharvested, and their harvest has also been
banned. Some stocks of four other species of large whalesfin, sei,
sperm, and Bryde's- are significantly depleted but are still harvested.
The population of the fin whale is severely reduced from its estimated
original size. Commercial harvesting of whales is actually no longer
necessary in view of the fact that there arc now substitute raw mate-
terials for virtually all products fabricated from whales. Soap, marga-
rine, cosmetics, machine oil, transmission fluid, fertilizer, food, and
pet foodfor which whale products are used can easily be made
from other substances. However, some countries still rely rather
heavily on whale meat for human food.

Because of the increased national concern for the protection of
whales, in 1971 the Senate and House of Representatives both passed
resolutions calling for a 10-year moratorium on the killing of all
whales.24 On December 2, 1970, the Secretary of the Interior put
eight species of commecjally hunted whales on the Endangered Spe-
cies list." This action banned the import of whale products as of
December 1971, thus removing about 20 percent of the world's de-
mand for such products. The last remaining US,. whaling opera-
tion was terminated as of December 1971, when the Secretary of

= Commerce announced that no further licenses for commercial whal-
ing by U.S. citizens would be granted.

Similar efforts to save whales have not been undertaken by either
Japan or the Soviet Union, which in the 1969-70 season together
accounted for 85 percent of the 42,000 whales killed," The main

'national organization concerned with whalingthe IWChas
not taken effective action in the past to halt the precipitous decline in
whale populations.

Today some species stand on the edge of extinction. The IWC's ap-
proach to protecting endangered whales has been to try to manage
them, on a sustained-yield basis, by setting quotas on takings low
enough to permit depleted populations to recover. However, the
limits set at the June 1971 IWC meeting were unsatisfactorily high.
And although it was agreed that international observers would ac-
company whaling fleets beginning with 197172 Antarctic season, the
Russian and Japanese fleets sailed without any observers.

The United States has advocated a 10-year moratorium on all
whaling, both to let presently depleted stocks recover and to gen-
erate needed scientific data on whales. The U.N. Conference on the
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Human Environment endorsed this projosal, calling upon the IWC
to implement it. While pressing for the moratorium, the United
States also strengthened its participation in the IWC. In April 1972,
the President appointed the Chairman of the Council on Environ-
mental Quality as his special representative to the IWC and urged
other governments to take steps to buttress the works of the
Commission.

At the IWC meeting in June 1972, the Commission rejected the
proposed moratorium by a 6-to-4 vote, with four abstentions. How-
ever, it agreed to significant reductions, from 8 to 38 percent, in
the 1973 quotas for catches of fin, sei, and sperm whales in the
North Pacific and Antarctic Oceans. It also extended the current
ban on hunting humpback and blue whales. Other seriously threat-
ened whalesthe bowhead, right, and gray whales continue to re-
ceive protection as well. For the first time, the IWC agreed to set
quotas by individual species, stocks, and in some cases, by sex, to
permit management tailored to specific problems. Further, the Corn-
mission agreed in principle to expand its $16,000 annual budget
to about $100,000 and to initiate action for an International Dec-
ade of Whale Research. The Soviet Union and Japan agreed to
allow international observers on their ships to check for compliance
with quotas and other IWC regulations.

other marine mammalsTuna fishermen have long known that
dolphins and certain species of tuna often travel together, apparently
in some kind of feeding association. When tuna were only taken by
long lines or by poling, there was little danger that dolphins would be
caught inadvertently. But in the last decade, tuna fishermen have
turned to using huge purse seine nets. Although these nets do catch
more tuna, in tuna fishing by U.S. fishermen in the Pacific, it is
estimated that from 100,000 to 900,000 porpoises are accidentally
drowned each year when trapped in tuna nets. In addition, some
countries, notably Japan, hunt dolphins and porpoises commercially,
principally for human consumption. The result has been a marked
reduction in the number of porpoise schools, and some types of por-
poise may soon face severe depletion unless they are protected. Al-
though no solution to this problem has been developed to date, efforts
are now underway to perfect new fishing methods, including new
types of tuna nets which will kill fewer dolphins.

An estimated 10,000 to 20,000 polar bears now live in the Arctic j
region.' The extent of recent huntingestimated at about 1,300
animals in 1969 "5-11as caused concern that annual kills may be too
high. Because these bears live part of the time on pack ice which is on
the high seas, their conservation requires international agreement
among the five governments on whose land or waters polar bears
arc found: Canada, Denmark, Norway, the United States, and the
Soviet Union. The Soviet Union has banned sport hunting of polar
bears for some years, both on its soil and on the high seas, and some
limited regulations to protect polar bears domestically are already in
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effect in the other four countries. But international agreement is
necessary to 'fully protect bears on the high seas.

In the fall of 1971, the United States sounded out the four other
governments on the possibility of negotiating a convention to conserve
polar bears. It was hoped that this could be done in time for signature
at the June 1972 U.N. conference. But the effort was delayed because
of the claim by some of these countries that more scientific data on
polar bears must first be collected. New information has been devel-
oped and made availableAo governments by the International Union
for Conservation of Nature and Natural Resources. Based on this
information, a polar bear convention may be developed by these five
nations in the coming year.

Existing international law does not protect or regulate wildlife on
the Antarctic high seas or on the pack ice. Consequently, this area is
open to sealing by any nation. The Norwegians took about 1,000 seals
there in 1964,2" and they and several other nations are reportedly
considering commercial operations in 1973. The United States has
taken the lead in developing a convention to protect Antarctic seals
at a conference in London in February 1972, and it was signed by the
United States and other nations in June.3°

The convention completely protects three species of seals, sets low
limits on three others, and establishes closed seasons and bans har-
vesting in certain areas. While the convention allows harvest of
some seals in the Antarctic, it establishes conservation measures where
none now exists.

spotted catsThe United States has also moved to protect an-
other threatened group of animalsspotted cats. The continued kill-
ing of these cats for their fur led the Secretary of the Interior in
March 1972 to place several additional species of spotted cats that
are threatened with worldwide extinction on the Endangered Species
List."' These cats, their parts, or products made from them are al-
lowed into the United States only for scientific, zoological, and
related purposes. The animals involved are the cheetah, ocelot,
margay, tiger cat, leopard, tiger, snow leopard, and jaguar.

By effectively removing sales of furs made from these creatures
from the American market, the economic incentive to hunt them is
greatly reduced.

endangered species convention

The United States and many other nations are working to set up
a meeting to draft an Endangered Species Convention to protect
plant and animal species threatened with extinction. The Conven-
tion, endorsed at the Stockholm conference, will impose strict control
on the export, import, and transnational shipment of these species.
It will both correct the present overexploitation of endangered species
and prevent other plants and animals from being decimated to the
point at which they are officially considered to be endangered.
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.world heritage trust

In his 1971 Environmental Messagt_ President Nixon indicated
that it would be fitting for all nations to agree to the principle that
some areas of the world are of such unique natural, historical, or cul-
tural value that they are part of the heritage of all mankind and
should be accorded special recognition and protection as part of a
World Heritage Trust. Such an arrangement would not impose lim-
its on national sovereignty but would extend international recogni-
tion to areas that qualify. Technical assistance would be made avail-
able to protect and manage such areas.

A final draft of a convention for a World Heritage Trust, embody-
ing the President's proposals, was completed by a group of experts at
a UNESCO meeting in April 1972 and was endorsed at the U.N.
conference. It will be ready for signature at UNESCO's General
Conference in Paris in late 1972.

The Convention will lend much needed protection and manage-
ment assistance for many of the outstanding areas of the world, which
may he lost or irrevocably destroyed unless the world's nations take
effective action. The Trust could include such natural areas as the
Grand Canyon, the Serengeti Plains of East Africa, and the Galapa-
gos Islands. Historic and cultural sites such as the pyramids, the
Acropolis, Angkor 1Vat, and Stonehenge might also be included.

Conservation of genetic relL:Durces

The widest possible diversity of and within species should be main-
tained for ecological stability of the biosphere and for use as natural
resources. The survival of all species, including man, depends upon
the diversity of existing gene pools. But man's exploitation of new
areas is destroying or displacing many important genetic resources.
For example, wild species and primitive domesticated plants are
being lost, especially in areas of the developing world that tradition-
ally have had large numbers of wild varieties. Because of the enor-
mous range of species involved and the dimensions of monocultural
agriculture, international action is called for to preserve the world's
genetic resources. The Stockholm conference recommended that in-
ternational programs he launched to preserve these resources, includ-
ing establishment of a system of natural reserves to protect unique
ecosystems.

conclusion

The first international conference on the global environment and
major bilateral agreements involving the United States highlight the
past year of unprecedented international activity to protect the en-
vironment. These and other accomplishments have built institutional
foundations for future action. The new U.N. Environmental Secre-
tariat and the mechanisms established in the U.S.-Canadian agree-
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went on the Great Lakes, for example, should furnish the essential,
framework for the actions agreed to at Stockholm in June and
in Ottawa last April. Similarly_ , the U.S. agreement with the Soviet
Union outlines types of actions and a number of specific substantative
areas for pooling the resources of these two world powers. And the
Oslo convention on ocean dumping provides an important regional
step toward the international convention that is needed.

There has been considerable discussion and action regarding the
international economics of environmental protection measures.
OECD has adopted guidelines for its industrialized member nations.
They call for a "polluter pays" approach to financing environmental
controls and far strengthening and maximizing appropriate harmoni-
zation of national standards, all to minimize distortions of trade re-
lationships. The U.N. conference mirrored the desire of the LDC's
that environmental requirements imposed on them or affecting their
exports not impair their economic development or their international
markets. The international economies of the environment is still a
very live issue.

Despite the many still-unresolved environmental problems of
international scopesuch as ocean pollution and preservation of
endangered speciesthe overall assesstnent of the past year is dis-
tinctly positive. The year's activities have brought the world much
closer to the conventions and other international measures needed
to deal with these problems. In the thorny areas of economics, there
are obviously strong opposing viewpoints on how the overall costs
and economic impacts of environmental protection should be borne,
but there is little basic disagreement on the need to protect and
restore the environment. The road toward global concern and can-
cerECCi actions to make our environment more livable is a long one
The actions taken in the past year represent major strides. But with
a host of conflicting economic pressures and the complexity and
pervasiveness of the task of restoring the world's environment, success
will require the diligence, patience, and tenacity of all nations.
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appendix 1

organization for economic co-operation and develop-
mentrecommendation of the council on guiding
principles concerning international economic aspects
of environmental policies

Adopted by the Council at its 293rd meeting on 26th May, 1972

The Council,
Having regard to Article 5(b) of the Convention on the Or-

ganisation for Economic Co- operation and Development of 14th De-
cember, 1960;

Having regard to the Resolution of the Council of 22nd July, 1970
Establishing an Environment Committee [C(70)135];

Having regard to the Report by the Environment Committee on
Guiding Principles Concerning the International Economic Aspects
of Environmental Policies [C(72) 69];

Having regard to the views expressed by interested committees;
Having regard to the Note by the Secretary-General [C (72)1%2

(Final) 1;
I. RECOMMENDS that the Governments of Member countries

should, in determining environmental control polices and measures,
observe the "Guiding Principles Concerning the Internationoal Eco-
nomic Aspects of Environmental Policies" set forth in the Annex tr,
this Recommendation.

IL INSTRUCTS the Environment Committee to review as it
deems appropriate the implementation of this Recommendation.

III. INSTRUCTS the Environmental Committee to recommend
as soon as possible the adoption of appropriate mechanisms for notifi-
cation and /or consultation or some other appropriate form of action.

annex

guiding principles concerning the international economic
aspects of environmental policies

Introduction

1. The guiding principles described below concern mainly the
international aspects of environmental policies with particular refer-
ence to their economic and trade implications. These principles do
not cover for instance, the particular problems which may arise
during the transitional periods following the implementation of
the principles, instruments for the implementation- of the so-called
"Polluter-Pays Principle", exceptions to this principle, trans-frontier
pollution, or possible problems related to developing countries.
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a. guiding principles

(a) Cost .Allocation: the Polluter-Pays Principle
2. Environmental resources are in general limited and their use

m production and consumption activities may lead to their deteriora-
tion. When the cost of this deterioration is not adequately taken into
account in the price system, the market fails to reflect the scarcity of
such resources both at the national and international levels. Public
measures are thus necessary to reduce pollution and to reach a better
allocation of resources by ensuring that prices of goods depending on
the quality and/or quantity of environmental resources reflect more
closely their relative scarcity and that economic agents concerned
react accordingly.

3. In many circumstances, in order to ensure that the environment
is in an acceptable state, the reduction of pollution beyond a certain
level will not be practical or even necessary in view of the costs
involved:

4. The principle to be used for allocating i t,sts of pollution pre-
vention and control measures to encourage rational use of scarce
environmental resources and to avoid distortions in international
trade and investment is the so-called "Polluter-Pa, s Principle". This
Principle means that the polluter should bear the expenses of carrying
out the above mentioned measures decided by public authorities to
ensure that the environment is in an acceptable state. In other words,
the cost of these measures should be reflected in the cost of goods and
services which cause pollution in production and/or consumption.
Such measures should not be accompanied by Subsidies that would
create significant distortions in international trade and investment.

5. This Principle should be an objective of Member countries;
however, there may be exceptions or special arrangements, par-
ticularly for the transitional periods, provided that they do not lead
to significant distortions in international trade and investment.

(b) Environmental Standards
6. Differing national environmental policies, for example with re-

gard to the tolerable amount of pollution and to quality and emis-
sion standards, are justified by a variety of factors including among
other things different pollution assimilative capacities of the environ-
ment in its present state, different social objectives an' priorities
attached to environmental protection and different gees of
industrialisation and population density.

7. In view of this, a very high degree of harmonisation of environ-
mental policies wihch would be otherwise desirable may be difficult
to achieve in practice; however it is desirable to strive towards more
stringent standards in order to strengthen environmental protection,
particularly in cases where less stringent standards would not be fully
justified by the above mentioned factors.

S. Where valid reasons for differences do not exist, Governments
should seek harmonisation of enivronmental policies, for instance
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with respect to timing and the general scope of regulation for par-
ticular industries to avoid the unjustified disruption of international
trade patterns and of the international allocation of resources which
may arise from diversity of national environmental standards.

9. Measures taken to protect the environment should be framed
as far as possible in such a manner as to avoid the creation of non-
tariff barriers to trade.

10. Where products are traded internationally and where there
could be significant obstacles to trade, Governments should seek com-
mon standards for polluting products and agree on the timing and
general scop,t of regulations for particular products.

National Treatment and Non - Discrimination

11. In conformity with the provisions of the GATT, measures
taken within an environmental policy, regarding polluting products,
should be applied in accordance with the principle of national treat-
ment (i.e_ treatment for imported products and similar do-
mestic products) and with the principle of non-discrimination (ident-
ical treatment for imported products regardless of their national
origin)

Procedures of Control

12. It is highly desirable to define in common, as rapidly as possi-
ble, procedures for checking conformity to product standards estab-
lished for the purpose of environmental control. Procedures for
checking conformity to standards should be mutually agreed so as to
be applied by an exporting country to the satisfaction of the import-
ing country.
Compensating Import Levies and Export Rebates

13. In accordance with the provisions of the GATT, differences in
environmental policies should not lead to the introduction of com-
pensating import levies or export rebates, or measures having an
equivalent effect, designed to offset the consequences of these differ-
ences on prices. Effective implementation of the guiding principles
set forth herewith will make it unnecessary and undesirable to resort
to such measures.

b. Consultations

14. Consultations on the above mentioned principles should be
pursued. In connection with the application of these guiding princi-
ples, a specific mechanism of consultation and/or notification or some
other appropriate form of action should be determined as soon as
possible taking into account the work done by other international
organizations.
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appendix 2

agreement on cooperation in the field of environmental
protection 'between the united states of america
and the union of soviet socialist republics

The Government of the United States of America and the Gov-
ernment of the Union of Soviet Socialist Republics:

Attaching great importance to the problems of environmental
protection;

Proceeding on the assumption that the proper utilization of con- ,
temporary scientific, technical and managerial achievements can,
with appropriate control of their undesirable consequences, make
possible the improvement of the interrelationship between man and
nature;

Considering that the development of mutual cooperation in the
field of environmental protection, taking into account the experience
of countries with different social and economic systems, will be ben-
eficial to the United States of America and the Union of Soviet
Socialist Republics, as well as to other countries;

Considering that economic and social development for the benefit
of future generations requires the protection and enhancement of the
human environment today;

Desiring to facilitate the establishment of closer and long-term
cooperation between interested organizations of the two countries
in this field.

In accordance with the Agreement between the United States of
America and the Union of Soviet Socialist Republics on Exchanges
and Cooperation in Scientific, Technical, Educational, Cultural, and
Other Fields in 1972-1973, signed April 11, 1972, and developing
further the principles of mutually beneficial cooperation between
the two countries;

Have agreed as follows:
article 1

The Parties will develop cooperation in the field of environmental
protection on the basis of equality, reciprocity, and mutual benefit.
article 2

This cooperation will be aimed at achieving the most important
aspects of the problems of the environment and will be devoted to
working out measures to prevent pollution, to study pollution and its ,

effect on the environment, and to develop the basis for controlling
the impact of human activities on nature:

It will be implemented, in particular, in the following areas:
Air pollution;
Water pollution;
Environmental pollution associated with agricultural produc-

tion;

105



Enhancement of the urban environment.
Preservation of nature and the organization of pros
Marine pollution ;
Biological and genetic consequences of environmental pollution ;

Influence of environmental changes on climate ;

Earthquake prediction;
Arctic and subarctic ecological systems;
Legal and administrative measures for protecting environmental

quality.
In the course of this cooperation the Parties will devote special at-

tention to joint efforts improving existing technologies and develop-
ing new technologies which do not pollute the environment, to the
introduction of these new technologies into everyday use, and to the
study of their economic aspects.

The Parties declare that, upon mutual agreement, they will share
the results of such cooperation with other countries.
article 3

The Parties will conduct cooperative activities in the field of en-
nmental protection by the following means:
Exchange of scientists, experts and research scholars;
Organization of bilateral conferences, symposia and meetings of

experts;
Exchange of scientific and technical information and docu nen-

tation, and the results of research on environment
Joint development and implementation of programs and proj-

ects in the field of basic and applied sciences;
Other forms of cooperation which may be agreed upon in the

course of the implementation of this Agreement.
article 4

Proceeding from the aims of this Agreement the Parties will en-
courage and facilitate, as appropriate, the establishment and devel-
opment of direct contacts and cooperation between institutions and
organizations, governmental, public and private, of the two countries,
and the conclusion, where appropriate, of separate agreements and
contracts.

article 5
For the implementation of this Agreement a USUSSR Joint

Committee on Cooperation in the Field of Environmental Protection
shall be established. As a rule this Joint Committee shall meet once a
year in Washington and Moscow, alternately. The Joint Committee
shall approve concrete measures and programs of cooperation, desig-
nate the participating organizations responsible for the realization of
these programs and make recommendations, as appropriate, to the
two Governments.

Each Party shall designate a coordinator.. These coordinators, be-
tween sessions of the Joint Committee, shall maintain contact be-
tween the United States and Soviet parts, supervise the implementa-
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don of the pertinent cooperative programs, specify the individual
sections of these programs and coordinate the activities of organiza-
tions participating in environmental cooperation in accordance with
this Agreement.

article 6
Nothing in this Agreement shall be construed to prejudice other

au ements concluded between the two Parties.
article 7

This Agreement shall enter into force upon signature and shall
remain in force for live years after which it will be extended for
successive five year periods unless one Party notifies the other of the
termination thereof not less than six months prior to its expiration.

The termination of this Agreement shall not affect the validity of
agreements and contracts between interested institutions and organi-
zations of the two countries concluded on the basis of this Agreement,

DONE on May 23, 1972 at Moscow in duplicate, in the English
and Russian languages, both texts being equally authentic.

FOR THE UNITED STATES
OF AMERICA:

RICHARD NIXON

President of the UnitedStates
of America

FOR THE UNION OF SOVIET
SOCIALIST REPUBLICS:

N. V. PODCORNY

Chairman of the Presidium of the
Supreme Soviet of the U.S.S.R.
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the past year
expanding
federal role

A great deal of progress has been made in the past year in imple-
mentation of the far-reaching Clean Air Amendments of 1970, in
enforcement of other environmental laws, in Congressional consid-
erationbut not passageof a wide range of environmental legisla-
tion, and in the conclusion of several significant international agree-
ments. The Federal Government is also moving ahead with a variety
of other activities, from protecting wildlife, to acquiring parks and
natural areas, to using Government procurement as an incentive for
greater recycling.

The Environmental Protection Agency (EPA) promulgated a
series of proposed and final regulations spelling out requirements of
the Clean Air Amendments of 1970. The plans of all 50 States and
other jurisdictions to implement EPA's national ambient air quality
standards have been given partial or final approval. Two of the year's
most dramatic developments were EPA's denial of the auto
industry's request for a 1-year extension of the 1975 auto emission
standards and its cancellation of most uses of DDT as of Decem-
ber 31, 1972.

Both the House and the Senate passed comprehensive new water
quality bills. They would greatly increase aid to States and localities
for building waste treatment facilities and would set new goals for
cleanup of our rivers, lakes, and other waters. However, a Congres-
sional conference committee has not yet resolved the differences be-
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tween the two pieces of legislation. The Marine Protection Act, a bill
to regulate ocean dumping of wastes, has, also passed both Houses
and awaits final action.

The Justice Department filed numerous criminal and civil actions
under the Refuse Act of 1899 against violators of water quality
standards.

In April 1972, President Nixon and Prime Minister Trudeau of
Canada signed an agreement to cooperate in cleaning up the Great
Lakes, and in May the President signed an environmental agreement
with President Podgorny of the Soviet Union. Chapter 3 of this re-
port, on international aspects of the environment, discusses these
agreements.

The House passed legislation to curb noise pollution and control
the use of pesticides, and the Senate is considering action on these
measures. The Senate passed, and the House is considering, legisla-
tion to expand Federal control over the manufacture and use of toxic
substances. Expenditures to abate pollution from Federal facilities
continue to climb.

Many of the President's 1971 land use control proposals are being
transformed into legislation. They include proposals for a national
land use policy, control of powerplant siting and mined areas, tax
incentives to discourage wetlands development and to preserve his-
toric buildings, and a national policy for the use and management
of Federal public lands.

Momentum is building behind efforts to extend and preserve parks
and wilderness areas and to shield wildlife from man's destructive
ways. More Federal surplus properties have been made available for
State and local parks. New Wilderness Areas have been designated
by the Congress since last year, and others have been identified and
proposed by the President. New legislation has been proposed by the
President to protect endangered species. And the President has

banned the use of poisons to control predators on Federal lands.
This chapter describes the significant Federal achievements, devel-

opments, and initiatives of the past year It also assesses the present
status of organizational reform and Congressional activity. The chap-
ter inchul-s information on activities occurring up to July 1,1972.

controlling pollution
air quality
implementing the 1970 clean air amendmentsThe Federal
program to enhance air quality moved forward as EPA and the States
began to implement their numerous regulatory responsibilities under
the comprehensive Clean Air Amendments of 1970.' The broadest
effort centered on the submission, review, and approval of State plans
to implement national ambient air quality standards. There were
other important developments concerning the 1975-76 automobile
emission standards, low emission vehicles, hazardous air pollutants,
stationary sources of air pollution, and lead in gasoline.

110



state plansIn April 1971, EPA established primary and sec-
ondruy national ambient air quality standards for six of the most
widespread air pollutantsparticulate matter, sulfur oxides (SO,),
carbon monoxide (CO) , hydrocarbons, oxides of nitrogen (NO,)
-and photochemical oxidants.'i The Clean 'Air Amendments call on
States to develop plans to achieve, within 3 years after their approval
by EPA, primary standards to protect public health. Secondary stand-
ardsto safeguard aesthetics, vegetation, and materialsare to be
achieved within a reasonable time period.

States submitted their plans early in 1972.
On May 31, 1972, EPA approved 14 plans and partially approved

41 plans covering all States and five other jurisdictions.
Eighteen States were given 2-year extensions to meet primary

standards. These States encompass urban areas with severe pollution
from automobiles. EPA also granted 13 States 18-Month extensions
to July 30, 1973to submit plans for implementing secondary
ambient air quality standards for 31 air quality control regions.
EPA's decisions have been challenged in the courts by both industry'
and environmental groups.'

On May 30, 1972, the day before EPA's deadline to approve or
disapprove State implementation plans, a Federal district court
ruled that the Administrator could not approve a plan that would
allow significant deterioration of existing air quality in areas where
the air already is cleaner than under the standards set by EPA.6 The
basic issue involved is-whether, under the 1970 amendments, EPA
must require States to maintain the quality of air that is already
clean or whether States must merely prevent ambient pollution levels
from exceeding Federal standards. The court's order did not prevent
EPA from announcing its actions on State plans, but required the
Administrator to revise EPA's regulations on this matter, and to
advise States of any additional measures needed to prevent deteriora-
tion of clean air. EPA has appealed the decision.

Among the most challenging of the standards that States must
meet by the 3-year deadline are those for automotive pollutants
GO, hydrocarbons, and NO,. Although the Federal Government
has been regulating new automobile exhaust emissions since the 1968
model year and the regulations have been growing progressively
more rigorous, the stringent emission standards set by the 1970
amendments will not take effect until the 1975 and 1976 model years.

To meet ambient standards, some States will need to abate the
substantial pollution which results from emissions of older automo-
biles, which do not fall under Federal standards. Many States sub-
mitted plans calling for strict controls over vehicular traffic in cities
and for expanding mass transit to help reach primary ambient air
quality standards.

1975-76 auto emission standardsThe 1970 amendments re-
quire 1975 standards for new car emissions of CO and hydrocar-
bons to be 90 percent below the 1970 standards They also require
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the 1976 standard for NO, emissions to be 90 percent below 1970
emission levels, which were uncontrolled. However, the law allows
a 1-year extension if the EPA Administrator determines that such an
extension is essential to the public interest or public health and wel-
fare of the United States; that all good faith efforts have been made
to meet the standards for which the extension has been requested;
that the applicant has established that effective control technology,
processes, operating methods, or other alternatives are not available
or have not been available for a sufficient period of time to achieve
compliance prior to the effective date of the standards; and that a
study and investigation by the National Academy of Sciences (NAS)
have indicated that such alternatives are not available to meet the
standards.

In March and April of 1972, A. B. Volvo, International Harvester
Co., Chrysler Corp., Ford Motor Co., and General Motors Corp.
applied to EPA to suspend the 1975 emission standards for 1 year.
On May 12, 1972, after 3 weeks of public hearings, the Administra-
tor denied the suspension requests.' He acknowledged that the stand-
ards were difficult for the companies to meet but stated that they
had failed to establish, as required by law, that the necessary tech-
nology does not exist. Pointing to progress in building and using
catalytic systems to control emissions, he concluded that the neces-
sary technology may %yell be available for 1975 model cars. U.S. auto
manufacturers have appealed his decision in a Federal court of
appeals.s

regulating lead and phosphorous in gasolineIn February
1972, EPA issued proposed regulations to make one grade of lead-
free and phosphorous-free gasoline generally available by July 1, 1974.
The agency also called for a phased reduction in the lead content of
regular and premium gasolines.° Lead in gasoline fouls the catalytic
emission control devices likely to be used to meet the 1975-76 stand-
ards for CO, hydrocarbons, and NOW. EPA's regulations aim to
assure that a gasoline compatible with such devices will be ready, as
well as to protect public health.

Specifically, the proposed regulations provide that one grade of
gasoline of not less than 91-octane shall be lead-free and phosphorous-
free after July 1, 1974. They would also require that the lead content
of higher octane regular and premium grades be limited to a maxi-
mum of 2.0 grams per gallon after January I, 1974, 1.7 grams after
January 1, 1975, 1.5 grams after January 1, 1976, and 1.25 grams
after January 1, 1977. The proposed regulations define lead free as a
maximum 0.05 gram per gallon and phosphorus-free as a maximum
0.01 gram per gallon.

other motor vehicle pollution regulationsThe 1970 amend-
ments require the Government to purchase certified low emission
vehicles. However, their cost cannot exceed 150 percent-200 per-
cent if the vehicle is powered by an inherently low-polluting propul-
sion systemof the cost of the vehicle that they are to replace. In
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October 1971, EPA published final regulations spelling out conditions
under which the Federal Government will buy low emission vehicles
at a premium price to stimulate development of emission control
systems that go beyond what current standards require." The vehicles
must be found by EPA to have low emissions and must be certified
by an interagency board as a suitable substitute for a conventional
vehicle. In addition to meeting 1973 and 1974 automotive emission
standards, the EPA regulations currently require achievement of
either 1975 standards for CO and hydrocarbons or 1976 standards
for

Auto makers are now required to provide instructions for properly
maintaining air pollution control systems to assure that vehicles con-
tinue to comply with Federal emission standards throughout their
useful life. In its final regulations on maintenance, EPA defined
useful life as 5 years or 50,000 miles for light-duty vehicles and heavy-
duty gasoline engines, and 5 years or 100,000 miles for heavy-duty
diesel engines," The regulations require the instructions to include
information on the exhaust, crankcase, and evaporative-emission
control system, as well as methods of identifying and correcting
malfunctions in the system.

developing a clean carIn cooperation with EPA's Advanced
Automotive Power Systems program and with some EPA funding,
the U.S. Army has developed two prototype stratified charge engines
which have met the 1975-76 emission levels in initial tests. The test
engines power a jeep developed under contracts with Texaco and
Ford Motor Co. Tests are continuing on these vehicles to determine
if satisfactory achievement of emission reductions can be maintained
through the required 50,000-mile durability test period.

The stratified charge engine resembles in many respects a conven-
tional internal combustion enginewith certain differences in the
combustion chamber design and the fuel injection system. The engine
in the test vehicles are 72 horsepower, have four cylinders, and use 91-
octane unleaded gasoline with an exhaust gas recirculation system and
a catalytic muffler. Although it is the cleanest engine system tested to
date, its durability remains to be established.

EPA is also supporting the development of three types of Rankine
cycle engines (including a steam engine) as very low emission alter-
natives to the standard internal combustion engine. In addition, EPA
is helping develop solutions to technical problems of the automotive
gas turbine engine, one potential replacement for the internal corn-
bustion engine.

The Urban Mass Transit Administration ( UMTA) of the Depart=
ment of Transportation (DOT) is sponsoring the development and
demonstration in passenger service of steam powered transit buses
in Oakland, Calif. The city of Lansing, Mich., under a grant from
UMTA, is purchasing six electric battery powered buses for its
municipal bus system.



Through its dual fuel test program, the General Services Admit-us-
tion (GSA) has moved to reduce pollution from automobile emis-

sions. Dual fuel is a unique method of powering vehicles with either
regular gasoline or low polluting gaseous fuels, including compressed
natural gas (CNG), liquefied natural gas (LNG), and liquid petro-
leum gas (LPG). Tests indicate that operating on gaseous fuels can
trim noxious vehicular emissions by as much as 87 percent from emis-
sions with gasoline. This reduction often meets or exceeds .1975
Federal new car standards for all emissions except nitrogen oxides.

GSA now has close to 1,250 vehicles converted to dual fuel across
the country. This program could demonstrate that clean burning
gaseous fuel use will be practicable for fleet operations in urban areas
and will provide side benefits by reducing engine maintenance costs.

aircraft smoke reductionThe aircraft industry is cutting smoke
pollution from existing airplane engines. The industry entered a
voluntary agreement in 1970 with the Department of Health, Edu-
cation, and Welfare (HEW), which then administered the air pollu-
tion control program, and with DOT to retrofit the widely used
JT8D jet engines with smoke reduction devices. Over 3,000 Boeing
727's and 737's and Douglas DC-9 aircraft engines are involved.
As of March 31, 1972, 2,625 engines, or 78 percent of the total, had
been retrofitted. The schedule calls for the program to be substan-
tially completed by the end of 1972. Retrofit involves installing new
combustors for more efficient burning of fuel in the engines. This in
turn significantly reduces particulate matter, carbon monoxide, and
hydrocarbon emissions. All JT8D engines produced since February
1970 have been equipped with smokeless combustors,

stationary sourcesLate in 1971, EPA spelled out final air pollu-
tion performance standards for fossil fuel steam generators, sulfuric
and nitric acid plants, portland cement plants, and large incinera-
tors," The standards apply to new plants and to existing plants
that increase or alter the nature of their emissions. They limit
emissions for particulate matter, sulfur dioxide, nitrogen oxides, and
sulfuric acid mists, as well as visible emissions. EPA's stationary source
standards have been challenged in court by industry for, among
other things, EPA's alleged failure to comply with section 102(2) (C)
of the National Environmental Policy Act (NEPA)," EPA has also
proposed emission standards for three hazardous air pollutants
asbestos', beryllium, and mercurythe first such standards set under
the 1970 Clean Air Amendments.". Public hearings on the proposed
standards were held early in 1972, and a final decision is expected
early in 1973.

enforcementin its first use of the enforcement authority in section
113 of the Clean Air Act, EPA moved against the alleged violation
of Delaware's air quality implementation plan by the Delmarva
Power and Light Co. of Delaware City, Del. The company allegedly
uses 6.5-7,0 percent sulfur fuel in producing electricity and steam.
In 1969, according to EPA, Delmarva emitted 71,630 tons of sulfur
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dioxide into the air, equivalent to 37.7 percent of total sulfur dioxide
emissions in New Castle County.

To comply with the State's approved implementation plan, the
utility would have had to switch to 3.5 percent sulfur fuel by Jan-
uary 1, 1972, and then cut down to 1 percent by January 1973. The
company sought a variance from the Delaware plan, but its request
was denied by the State following a hearing. Delmarva got a State
court order preventing the State from enforcing its implementation
plan pending the court's review. It was at this point that EPA entered
the case, and on March 6, EPA issued a violation notice. On April 17,
EPA issued an order requiring compliance by May 1 Enforcement
of EPA's order has been stayed pending the outcome of an appeal
heard in Federal court on June 23, 1972."

In December 1971, EPA invoked its emergency powers under
the Clean Air Act to restrain industrial activity during an air pollu-
tion episode in Birmingham, Ala. A combination of climatic condi-
tions and emissions from industrial sources had created the emergency
condition. Pollution was measured at a level of 771 micrograms of
particulate matter per cubiC meter of air in 1 day and 758 micro-
grams the following day. EPA's particulate matter "alert" level is a
24-hour average measurement of 375 micrograms; the "warning"
level is 625 micrograms; and the "emergency' level is 875 micro-
grams. The emergency level is considered a peril to health. Section
303 of the Clean Air Act grants EPA emergency powers to seek re=
straining orders to halt air pollution when there is "an imminent and
substantial danger to the health of persons" which EPA considered
the case in Birmingham.

The Jefferson County Department of Health, having been unsuc-
cessful in getting the industries to curtail operations, invited an EPA
team of scientists and lawyers, accompanied by representatives of the
Department of Justice, to come to Birmingham. Acting under sec-
tion 303, at EPA's request, the Justice Department obtained a tem-
porary restraining order from the U.S. District Court in Birmingham
requiring 23 local industries to halt their emissions of air pollutants,"

attack on sulfur oxidesIn his Environmental Message of Feb-
ruary 8, 1971, the President pointed out that sulfur oxides are among
the most damaging air pollutants. They cost society billions of dol-
lars annually in damag, to human health, materials, vegetation,
and property. At that time the President said a charge on emissions
of sulfur into the atmosphere would be a major step in applying
the principle that the costs of pollution should be included in the
price of the product. On February 8, 1972, after further study by
the Council on Environmental Quality (CEQ), the Treasury De-
partment, and EPA, the President submitted the Pure Air Tax Act
of 1972 to the Congress."

The proposed bill would levy a tax, beginning with calendar year
1976, on emissions of sulfur into the atmosphere. The tax rate for
1976 would be based on 1975 air quality, the year in which the Clean
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Air Amendments require compliance with primary ambient air qual-
ity standards. In years after 1976, the tax- rateapplied to that year's
emissions or fuel purchaseswould be determined .by a region's air
quality in the preceding year. The tax would be imposed directly on
the sulfurous emissions of those sources large enough to measure and
monitor their emissions. Emitters of small amounts would pay the
tax on the sulfur content of their fuel.

In regions failing to meet both the national primary and secondary
air quality standards for sulfur oxides the tax rate would be 15 cents
per pound of sulfur emitted into the atmosphere. The tax would be
10 cents in regions where there was no violation of the primary
standards during the preceding calendar year but the secondary
standards were violated. There would be no tax in regions where
neither the primary nor secondary standard were violated.

The Pure Air Tax would spur reduction of sulfur oxides to meet
both primary and secondary standards. It should stimulate firms to
develop and install control technology and to use clean fuels as
quickly as possible to minimize their tax liability. Although most State
implementation plans provide for meeting both standards at the
same time, deadline extensions are possible. The proposed sulfur
oxides tax creates a strong financial incentive for companies to meet
secondary standards by 1975, or as soon thereafter as possible, speed-
ing the drive to achieve higher air quality.

water quality

pending water quality legislationThe President proposed com-
prehensive water quality legislation in February 1970 and again in
1971. These proposals, as revised in 1971, are detailed in last year's
Annual Report." After extensive hearings the Senate and House, in
November 1971 and March 1972 respectively, passed comprehensive
Water quality bills that are now being considered by a joint confer-
ence committee."

The Senate and House bills both embody many features proposed
by the President: extending the Federal-State program to all naviga-
ble waters; setting effluent standards for individual facilities;
making mandatory the use of the best available technology in new
facilities; issuing stringent Federal standards for toxic discharges;
strengthening and streamlining Federal enforcement procedures;
levying stiff fines; letting citizens bring legal actions to enforce stand-
ards; and requiring self-sufficient municipal financing of treatment
plants once the current backlog of municipal needs has been met.
Both bills also give EPA new legislative authority to continue the
important nationwide permit program which the President initiated
administratively in December 1970 under the Refuse Act of 1899,22
the only authority then available.

Despite their similarity on many points, the Senate and House bills
differ in some important respects. Foremost among these, they dis-
agree on the basis for establishing effluent limitations and on how
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much the Federal Government will control the permit program after
State permit programs have been approved. The Senate bill would
base effluent limitations on levels of available technology--"best prac-
tica.ble" technology by 1976 and "best available" by 1981--with a
"no discharge" policy to take effect by 1985. Accepting the 1976 goal,
the House bill provides that no action will be taken on the 1981 and
1985 goals until the National Academics of Engineering and Science
have made a 2-year study of the economic, social, and environmental
effects of achieving or not achieving the goals. Action on these goals
could only be taken if a new law were passed after the submission of
the Academies' report. The House bill would allow EPA to grant a
2-year extension to the 1976 deadline to individual dischargers under
certain narrow conditions, while the Senate bill does not provide for
such an extension. For the permit program, the Senate bill allows
a Federal veto of individual permits issued by States with approved
permit programs, while the House bill seeks to give States more lati-
tude on individual permits. The House bill also includes provisions
that industrial dischargers who voluntarily install best available tech-
nology before 1 year following the National Academies' report will
have no more stringent effluent standard imposed upon them for
either 12 years or the period of amortization of a facility, whichever is
shorter; thermal discharges are to be the subject of specific regulation
apart from the general regulatory authority of the Act; and citizen
standing to sue the Government would be more limited than provided
by the Senate bill.

pending ocean dumping legislationBased on a CEQ report
in OCtober 1970 the President called for a comprehensive national
policy on ocean dumping." In February 1971 he recommended
legislation to ban unregulated dumping and to strictly limit disposal
of any materials harmful to the marine environment. This legisla-
tion would require a permit from the Administrator of EPA to trans-
port and dump any wastes originating in the United States into
estuaries, the Great Lakes, and the oceans anywhere in the world.
It would prohibit dumping by 'U.S. and foreign nationals in our terri-
torial waters and in the contiguous zoneout to the 12-mile limit.

The Administrator would also be empowered to ban ocean dump-
ing of certain materials and to designate safe disposal sites for others.
Transportation for dumping in violation of these regulations, dump-
ing without a permit, or dumping in violation of a permit would be
subject to civil and criminal penalties. The Coast Guard would be
given authority to monitor compliance and enforce the regulations.
Both the House and Senate have passed bills largely incorporating
the President's proposals. 24 A joint House and Senate conference -com-
mittee has resolved differences between the two versions.

other proposed legislation.The President has proposed new legis-
lation to deal with two important potential or actual sources of
water pollution that are inadequately covered under the existing Fed-
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eral Water Pollution Control Ac-t @sediment control and land dis-
posal of toxic wastes.

The Sediment Control Act " would install controls over non-
agricultural land-disturbing activities, primarily building and road
construction. The urban concentration of such activities and
their substantial per-acre yield of sediment often lead to par-
ticularly severe water quality problems. The Act calls upon States
to implement a sediment control regulatory program, including per-
mits where appropriate, to control land-disturbing activities that
prevent attainment of water quality standards. EPA would be au-
thorized to issue and enforce appropriate regulations in States that
fail to implement approved programs and would be empowered to
enforce State regulations when a State itself fails to do so.

As disposal of toxic substances directly into surface waters and the
oceans is curbed, the land becomes the last receptacle for disposal
of such wastes. Some highly toxic wastes already are being injected
into the ground in deep wells, creating potential hazards for future
years. The Toxic Waste Disposal Control Act," calls for a nationwide
program to regulate both land and underground disposal of wastes
hazardous to human health. The Act would authorize the Adminis-
trator to set regulations on locations and procedures for toxic waste
disposal- and would require State permit and regulatory programs.
Except in cases where a State fails to meet EPA guidelines, the pro-
gram would be administered by the States. In those cases EPA would
issue the necessary regulations.

marine sanitation regulationsIn June 1972, EPA published final
standards laying out a number of steps to curtail discharges
of vessel sewage into U.S. navigable waters.27 The standards
cover approximately 500,000 recreational boats as well as Navy
and merchant ships. Coast Guard regulations for enforcing the stand-
ards will be published early in 1973. EPA's standards require that
2 years from the date of the Coast Guard regulations new vessels with
marine toilets must also be equipped with holding tanks to retain
sewage on board for discharge into shore-based pumping stations and
subsequent disposal into municipal treatment systems. Existing vessels
will have 5 years from the same date to comply with the standards and
under certain circumstances can substitute on-board primary treat-
ment devices for holding tanks. States may completely prohibit vessel
discharges immediately, if EPA approves. Thirty-one States now have
some kind of controls over vessel sewage.

oil and hazardous substances spillsIn 1971, the Coast Guard
received 8,496 reports of polluting discharges in U.S. waters com-
pared to 3,711 reported spills in 1970.'4 The great difference in the
number of reported spills is the result of new reporting requirements.
Although the number of spills reported increased substantially, the
volume of spillage dropped sharply from approximately 15 million
gallons in 1970 to about 9 million gallons in 1971. The Coast Guard
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is currently analyzing the data to determine the reasons for the de-
crease in spillage. See Table 1 for further 1971 spill data.

A number of Federal agencies act to prevent oil spills and to cope
with them when they do occur. The National Oil and Hazardous
Substances Pollution Contingency Plan, which was revised and pub-
lished in August 1971, embodies procedures for coordinated Federal
action against spills through implementation of regional and local
contingency plans Of the 8,496 spills- reported in 1971, 3,518 re-
sulted in activation of spill containment procedures set out in the
plan. Major cleanup and disposal actions were involved in 1,132
cases.

In December 1971, the Coast Guard issued notice of proposed
regulations to tighten standards for the design, construction, and
operation of vessels and of bulk oil transfer facilities.3° The reg-ula-
dons would reduce accidental or intentional release of oil into U.S.
waters during normal vessel operations and transfer operations, and
would establish construction standards designed to limit oil outflows
from minor accidents.

federal grants for waste treatment facilitiesThe greatest single
category of Federal spending for environmental quality' is for con-
structing or improving waste treatment plants and interceptor sewers
to convey wastes to the plants.

For fiscal year 1972, the President proposed $2 billion for water
pollution control construction grants. However, the Congress appro-
priated only $1.65 billion. The largest single grant went to Chicago
and totaled more than $21 million.

enforcement

the refuse actThe Refuse Act of 1899,' which outlaws the
discharge of pollutants other than municipal sewage into navigable
waters without a permit from the Army Corps of Engineers has
been increasingly used for water pollution control enforce-
ment. Criminal and civil suits under the Refuse Act have
continued to mount. During the first 6 months of fiscal year 1972, 81
criminal actions were initiated. During the same period, 130 convic-
tions were won, primarily in cases that were initiated in previous
years. (See Table 2 for comparative-data on Refuse Act and other
enforcement actions.)

The use of civil injunctions has also been an important enforce-
ment tool against major industrial polluters. During the first 6 months
of fiscal year 1972, 52 civil suits were filed.

A Federal court injunction issued against Armco Steel Corp. in
September 1971 halted the discharge of cyanide, phenol, and other
hazardous substances into the Houston Ship Channel and imposed
strict cleanup requirements on the company.3' Also in September
1971, the Florida Power and Light Co. agreed to the entry of a con-

sent decree requiring it to construct a cooling system and to take
other steps to abate the thermal pollution of water by its fossil fuel
and nuclear powerplants. This settlement concluded the first civil
injunction action initiated under the Refuse Act.3'
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In December 1970, the President announced a program to con--
trol water pollution from industrial sources by requiring firms and
individuals to file for Refuse Act permits. Since then, approximately
20,000 applications have been received from discharges accounting
for more than 90 percent of industrial effluents. To get a permit, an
industrial discharger must specify the type and amount of effluent he
intends to discharge and, if the effluent does not meet applicable
water quality standards, an abatement plan and compliance sched-
ule. Violators of water quality standards or compliance schedules, as
well as dischargers without permits, are liable to enforcement action.
As of June 1, 1972, 2,559 applications had been processed by the
Corps, reviewed by EPA, and referred to appropriate State agencies
for certification. Because of the complexities of the program, many
incomplete forms had to be returned to applicants for further
information.

On December 21, 1971, the U.S District Court for the District of
Columbia in the case of Kalur v. Resor," enjoined further granting
of permits until Corps regulations were amended to require environ-
mental impact statements under section 102(2) (C) of NEPA.3'
The court also held that permits could not be issued under the Act
for discharges into nonnavigable tributaries of U.S. navigable waters.
The permit program, which calls for EPA's concurrence on water
quality aspects, had been excluded from environmental impact state-
ment requirements in accordance with section 5(d) of CEQ's guide-
lines la and the legislative history of NEPA. (See Chapter 7, on the
National Environmental Policy Act, for a discussion of the Kalur
decision.)
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On May 30, 1972, another court decision further complicated the
use of the Refuse Act to control water pollution. The Third Circuit
Court of Appeals, in the case of U.S. v. Pennsylvania Industrial
Chemical Carp. (PICCO),37 ruled that the company could not be
held criminally responsible under the Refuse Act for discharges prior
to the existence of a Federal permit program. Because, under Ka lur,
permits are presently unavailable, the PICCO ruling may mean that
prosecution of-current polluters is barred. The combined effect of
both decisions has been to impede implementation of the Refuse Act.
In order to resolve the issues, EPA has asked the Department
of justice to seek a rehearing in the PICCO case and an expedited
appeal in the Kalur case.
other enforcement authoritiesThe Refuse Act is an impor-
tant mechanism for enforcing water quality standards because it per-

swifter and more clear-cut action against polluters than does the
Federal Water Pollution Control Act (FWPCA) .38 The two present
FWPCA enforcement mechanisms for pollution abatement are lim-
ited and cumbersome. The first is a three-step procedure starting
with a conference of Federal, State, and interstate water quality
agency representatives, and followed, if necessary, by a public hear-
ing, and finally court action.

The Federal Government cannot call a conference, except at
State request, unless pollution from one State damages either water
quality in another State or if shellfish are endangered. The enforce-
ment conference is a mechanism for bringing to light widespread and
longstanding pollution situations in a significant section of a liver
basin, for example. After the conclusion of 7. conference, which is
similar to a public hearing, recommendations for action are drawn
up and transmitted to the States by the EPA Administrator. If action
is not forthcoming, the Administrator may reconvene the conference
or call a formal public hearing. If action is still not forthcoming after
a hearing, the Federal Government can then go into court.

Six new enforcement conferences were called by EPA in fiscal
year 1972. One covered pollution of Pearl Harbor at Honolulu,
Hawaii, and was called at Federal initiative because of damage to
shellfish. Two covered pollution of the Ohio River and its tributaries
in Pennsylvania, West Virginia, and Ohio. Other conferences ad-
dressed: mercury pollution of the waters of western South Dakota;
damage to shellfish from pollution of Mount Hope Bay in Massa-
chusetts and Rhode Island; and pollution of the Savannah River in
Georgia and South Carolina. EPA also reconvened and convened
additional sessions of seven conferences in fiscal year 1972 covering
pollution in Dade County, Fla.; the Monongahela River in West
Virginia, Maryland, and Pennsylvania; Boston Harbor, Mass.; Gal-
veston Bay, Tex.; Mount Hope Bay in Massachusetts and Rhode
Island; the Escambia. River and Bay in Alabama and Florida; and
the Colorado River in several Western States.
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The second enforcement procedure under the FWPCA, also appli-
cable primarily to interstate pollution, calls for a 180-day notification
both to the violator of water quality standards and to interested
parties, followed by court action if necessary. This process, although
much faster, is not capable of the same geographic scope as the con-
ference. The 180-day notice gives violators the opportunity to comply
voluntarily. In the first 9 months of fiscal year 1972, EPA served 180-
day notices to 82 entities-26 to industries and 56 to municipalities.

One of the most publicized enforcement actions under the 180-day
notice procedure was against the Reserve Mining Co. of Minnesota.
After an enforcement conference, begun in 1969,'failed to produce
results acceptable to EPA, the agency gave .Reserve a 180-day notice
in April 1971. EPA alleged that Reserve's daily discharges into Lake
Superior-67,000 tons of taconite tailings from its iron ore process-
ing operations, a volume many times greater than the total volume
of solids carried into the lake by its tributariesviolated water
quality standards. EPA concurrently employed a consulting firm to
determine if alternative methods of total or partial land disposal
were feasible. The consultant reported five alternatives, all of them
rejected by Reserve. Because the 180-day notice also failed to produce
a remedy, EPA requested the Department of justice to bring court
action against Reserve. On February 17, 1972, the Department filed
suit in a Federal district court requesting a schedule from the com-
pany on its plans to abate its discharges into Lake Superior. On
May 4, 1972, the Department added to its complaint that Reserve's
discharges constituted a public nuisance abatable through Federal
common law. (See discussion of the Supreme Court decision in Illi-
nois v. Milwaukee later in this chapter.

cleanup of federal facilities

Last year's Annual Report traced the progress of the Federal Gov-
ernment's efforts to clean up air and water pollution from its own
facilities. This is a direct outgrowth of extensive efforts triggered by
Executive Order 11507, issued by President Nixon on February 4,
1970.50 That Order directs Federal agencies to complete or to have
under way by December 31, 1972, actions to achieve compliance with
existing air and water quality standards.

Since that Executive Order was issued, Federal agencies have been
working hard to identify pollution problems and to plan, design, and
initiate necessary abatement projects for facilities under their juris-
diction. In fiscal year 1971, the first year of the accelerated cleanup
program, the President's budget devoted $115.7 million for such proj-
ectscompared to an average of $52 million for the 3 prior fiscal
years. In fiscal year 1972, $280.4 million was budgeted. And the Pres-
ident has asked the Congress for $314.6 million for fiscal year 1973.

Federal agencies are involved in a range of activities to control
pollution from their facilities. Among them are construction or
modification of waste treatment plants, fuel conversion or stack gas
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cleaning for air pollution control, and cooperative projects with
States and communities for solid or liquid waste disposal.

At Eglin Air Force Base in Florida, the Air Force has leased 150
acres of land to Okaloosa County for a pilot spray irrigation project
for sewage effluent disposal. This spray irrigation treatment will halt
direct discharges into Choctawhatchee Bay.

The Defense Supply Agency is studying the feasibility of using re-
cycled lubricating oils in Government vehicles and equipment. Of the
1.25 billion gallons of used lubricating oil generated annually from
all sources, an estimated 750 million gallons are dumped into land-
fills, burned, or allowed to drain into sewers.

The Navy is converting its ship boilers to enable the use of Navy
distillate fuel (a clean-burning light fuel oil) rather than the conven-
tional Navy special fuel oil (a heavy residual fuel). This conversion
program will result in major reductions in the discharge of particu-
late matter and sulfur oxides.

Section 306 of the Clean Air Act of 1970, specifies that no Fed-
eral agency may enter into any contract to procure goods, materials,
or services when the contract is to be performed at a facility con-
victed of intentionally violating clean air standards. This prohibition
continues until the Administrator of EPA certifies that the condition
causing the conviction has been corrected.

To implement section 306, the President issued Executive Order
11602 on June 30, 1971.4° It requires the Federal Government to use
its procurement activities, grants, and loans to achieve air pollution
control goals. EPA is developing regulations to guarantee that Fed-
eral financial assistance goes only to those who comply with clean
air requirements. The pending legislation to revise the Federal Water
Pollution Control Act would place similar requirements on Federal
agencies contracting with firms violating water quality standards.

environmental health
pest controlEPA has stepped up administrative actions to pro-

tect public health and the environment from harmful pesticides.
The President has proposed legislation, now being considered by the
Congress, to more effectively regulate chemicals used for pest control
and has ordered administrative actions to promote use of integrated
pest management.

regulatory actionsThe Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA)" requires that all pesticides shipped in
interstate commerce be registered with EPA. The agency may cancel
a registration when the label of the product, if complied with, is
inadequate to prevent injury to "man and other vertebrate animals,
vegetation, and useful invertebrate animals." A registrant can appeal
EPA's cancellation notice through a complicated process that may
include public hearings and review by a scientific advisory group.
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Suspension of a pesticide registration which, unlike cancellation, stops
interstate shipments immediately can be initiated only when the prod-
uct presents an "imminent hazard."

In 1971 EPA initiated registration cancellation proceedings under
FIFRA against DDT, Mirex, 2,4,5,-T, aldrin, and dieldrin. After
extensive hearings, on June 14, 1972, EPA banned nearly all uses
of DDT. The Administrator said that the continued use of DDT
over the long term, except for limited uses, posed an unacceptable
risk to man and the environment. Because of DDT's persistence
in aquatic and terrestrial environments, its insolubility in water, and
its propensity to accumulate in the food chain and to be passed
up to higher forms of life, the Administratdr found that no warn-
ing, even if followed, could prevent injury to man and other ani-
mals. EPA's order 611 not be effective until December 31, 1972,
to allow time for training people in the application of substitutes,
most of which are highly toxic but which degrade more quickly. An
appeal of the order has been filed by DDT manufacturers 'a seeking
revision of EPA's decision. The Environmental_ Defense Fund has also
filed an appeal 4' seeking an immediate ban and reversal of EPA's
decision to consider pennitting use of DDT on three minor crops.

The EPA Administrator has limited the use of Mirex against the
fire ant," an insect that inhabits certain parts of the Southern United
States. Not only do fire ants have a painful bite, but they also build
mounds which interfere with agricultural machinery. EPA's decision
prohibits aerial spraying and broadcast application of Mirex in
coastal counties and bans its use near water areas generally. Ground
broadcast application by private users is allowed if the equipment
used is calibrated to deliver recommended label dosages.

An advisory group report on 2,4,5-T found that the herbicide itself
is not a substantial- health hazard but that, without proper produc-
tion quality control, it can contain excessive levels of a dangerous
impurity. EPA is reviewing the findings of the report and is proceed-
ing with public hearings.

On June 26, 1972, EPA decided to continue cancellation proceed-
ings against all registered uses of aldrin and dieldrin, with the except-
tion of deep-ground insertions for termite control, dipping of roots
and tops of nonfood plants, and mothproofing of woolen textiles and
carpets." An advisory group report on aldrin and dieldrin had rec-
ommended banning aerial application and foliar spraying of these
pesticides and would have curbed certain uses around the home and
near streams, ponds, and waterways, but said that seed treatment
and direct application to soils need not be halted. Producers and
formulators of these pesticides are expected to seek a review of EPA's
decision.

In the fall of 1971, EPA canceled the registration of three mercury
based pesticides used to kill algae in swimming pools and in a variety
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of industrial situations.47 EPA took the action after its original no-
tice of cancellation was reviewed by a scientific advisory committee
which found that continued use would cmperil health. EPA's decision
was not appealed. Following up on the mercury hazard, EPA on
March 24, 1972, suspended and cancelled interstate shipment of 12
mercury-based products used for a variety of facet, garden, and
antimildew purposes. EPA acted on the grounds that continued sales
would endaLger health and lead to serious environmental contamina-
tion through buildup of mercury in the food chain:18 At the same
time, EPA issued registration cancellation notices for other mercury-
based pesticides and antimildew productssome 750 in all. The sus-
pensions and cancellations cover mercury used in paint, agricultural,
and antimildew products, and in other industrial usesapproxi-
mately 1 million pounds of a total of 5.3 million poundsor 18
percent of all uses of mercury in 1970.

EPA has begun an extensive review of three persistent chlorinated
hydrocarbon insecticidesbenzenehexachloride (BHC), lindane,
and endrin. The purpose of the review is to determine if the use
of these substances, particularly around homes and gardens and on
pets and humans, endangers the environment.

EPA has proposed new rules for conducting administrative hear-
ings on pesticide registration cancellations and suspensions.4° The
new rules call for further administrative review and public hearings
on pesticide decisions that the public may regard as unfavorable and
potentially harmful to human health and the environment. Previ-
ously, the right to initiate review had been limited to the pesticide
manufacturer whose product was threatened with removal from
interstate marketing. The new rules would also require that scientific
advisory committees set up by EPA to review pesticide actions solicit
scientific data from public intere-t groups. Furthermore, the public
would have the right to submit comments on an advisory committee
report.

An agreement last year between EPA and the Department of
Health, Education, and Welfare (HEW) clarified Federal agency
responsibilities to regulate use of pesticides, drugs, and food addi-
tives.5° The memorandum of agreement pointed out that EPA regu-
lates economic poisons, including pesticides, under FIFRA and the
Food, Drug, and Cosmetic Acts; Drugs and food additives which are-
not economic poisons are regulated by the Food and Drug Adminis-
tration (FDA) under the Food, Drug, and Cosmetic Act. Because
some chemical applications may be subject to regulation by both
agencies, the agreement makes clear that neither agency will approve
the marketing of a product if it does not fully comply with the re-
quirements of the law administered by the other agency.

In his February 1972 Environmental Message, the President di-
rected the Departments of Labor and HEW to use their authorities
under the Occupational Safety and Health Act 52 td develop stand-
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ards to protect agricultural Workers from pesticide 11 spe-
cial task force is currently at work on this project.

proposed legislationIn February 1971i the President trans-
mitted a proposed Federal Environmental Pesticide Control Act of
1971 to the Congress. That comprehensive pesticide control legisla-
tion contains a number of important provisions: authority to control
pesticide use through "restricted" and "permit only" categories,
which would require a much larger State role; streamlining of pro-
cedures for cancellation and suspension of pesticides; and authority
for the Administrator of EPA to regulate the disposal or storage of
pesticides and pesticide containers. The bill has passed the House "
with some changes. The Senate Agriculture and Commerce Commit-
tees have reported versions of the bill.

integrated pest managementIn his 1972 Environmental
Message, the President initiated a series of actions to encourage inte-
grated pest management. This approach calls for the maximum use
of natural pest population controlssuch as parasites, predators,
and pest-specific diseasescombined with the judicious use of selec-
tive chemical pesticides. The objective is control of pest population
levels rather than complete pest eradication. Integrated pest manage-
ment offers the prospect of improved pest control and minimum ad-
verse environmental impact at lower cost to users.

The President's new program expands field testing of promising
techniques. It also includes a new comprehensive crop-oriented re-
search program and training of more integrated control specialists. It
broadens federally supported monitoring of pest population levels to
minimize pesticide applications. A forthcoming CEQ report will out-
line the rationale and benefits of the program and describe the con-
cept of integrated pest management in more detail.
toxic substances

pcb'sIn the past few years, largely because of dramatic contarni
nation of food or food products, PCB's (polychlorinated biphenyls)
has become a household word. Actually, PCB's have been used
throughout the world for over four decades in a variety of industrial
and consumer uses. PCB's are particularly effective coolants and in-
sulators for electrical transformers and capacitators. Until their use
was discontinued, PCB's had been the ingredient that made carbon-
less duplicating paper work.

On May 12, 1972, a Federal Government task force, headed by
CEQ and the Office of Science and TeChnology (OST) recom-
mended that all current uses of PCB's, except for electrical capacita-
tors and transformers, be discontinued." While the sole U.S.
producer, the Monsanto Co., has already voluntarily limited manu-
facture of PCB's for use in capacitators and transformers, the task
force found that imported PCB's represented a potential problem.

At the same time, EPA announced that it will recommend dis-
approval of Refuse Act permit applications from industries whose
discharges raise ambient levels of .PCB's in rivers and lakes to 0,01
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part per billion or more.55 Previously, on March 18, 1972, the Food
and Drug Administration proposed new and more stringent levels for
PCB's in food and food packaging and new measures to prevent
contamination from accidents in food plants.'

The task force found that the major regulatory gap in dealing
with PCB's is the absence of any broad Federal authority to obtain
information, to restrict use or distribution, and to control imports.
It recommended enactment of the Administration's proposed Toxic
Substances Control Act, now pending before the Congress, to provide
the necessary authority.

pending legislationBased on a CEQ report on Toxic Sub-
stances' the President's proposed Toxic Substances Control Act 58
would authorize EPA to curb the use of hazardous materials in com-
mercial products and processe.. Its aim would be to control problems
of environmental contamination for which air and water pollution
laws are inapplicablesuch as PCB contamination or for which
such laws provide only belated, after-the-fact controls. It would
empower the Administrator of EPA to restrict or prohibit use or
distribution of a chemical substance if necessary to protect health
and the environment. The Administrator would also prescribe test
standards for certain types of chemicals which manufacturers must
perform before they can market such new chemicals. The Admin-
istrator would be required to consult with an independent board
of scientists before proposing action to restrict a substance or before
proposing test standards.

On May 30, 1972, the Senate passed a bill embodying most of
the features of the President's proposal. The House has yet to com-
plete action.

lead in pain! Last year's Annual Report chapter on Inner City
Environment discussed the serious problem of lead poisoning of inner
city children who eat paint chips that have flaked off the walls of
deteriorating buildings. Under the Lead-Based Paint Poisoning Pre-
vention Act of 1971,' HEW's Bureau of Community Environmental
Management (BCEM) administers a comprehensive program, in-
cluding grants, scientific research, and developmental activities,
which aims to reduce or eliminate lead-based paint poisoning. To
date, over $6.5 million in grants has been awarded to 40 communi-
ties. Local programs are designed to detect and eliminate lead-based
paints from all interior surfaces, porches, and other exterior surfaces
of residential housing on or near which children may play.

The Lead Paint Act directs the Secretary of Housing and Urban
Development to study the extent of the lead-based paint problem, to
determine the most effective methods of removing the paint from
surfaces, and to report on results of his research to the Congress.
HUD's report will be published in the summer of 1972.

The Lead Paint Act also requires HEW to move to prohibit the use
of lead-based paint in residential structures constructed or rehabili-
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tated by the Federal Government or with Federal assistance. HEW's
regulations fulfilling this directive were published in March 1972."
In December 1971, HUD, whose programs account for the majority
of Federally assisted, owned, or mortgaged residential housing, pro-
hibited the use of paint containing more than 1 percent lead by weight
of the dried paint film.G1

FDA, acting under the Federal Hazardous Substances Act,"- has
set even stricter limits on the amount of lead contained in paint
shipped in interstate commerce." Effective December 31, 1972, paint
or other surface coating containing lead in excess of 0.5 percent of the
total weight of contained solids or dried paint film is banned from
interstate commerce. One year later, on December 31, 1973, the ban
tightens further, limiting lead content to 0.06 percent. The FDA
standards cover all household paints, interior and exterior, and also
cover painted toys or other articles intended for use by children.

needs programCEQ's Second Annual Report described the
Neighborhood Environmental Evaluation and Decision System
(NEEDS), a new approach to identifying and dealing with the per-
vasive environmental health problems of inner city communities.

NEEDS' first priority is to identify neighborhoods undergoing
severe environmental and social deterioration as reflected in pollu-
tion, housing, noise, crowding, and health. Then, with the aid of
community participation, in-depth physical surveys and household
interviews are conducted. The results of the surveys and interviews
are analyzed to 'determine the nature and extent of problems and to
serve as a basis for recommending and implementing solutions.
NEEDS is administered by BCEM. To date, BCEM has selected
neighborhood target areas in 22 cities. Seven cities have completed
the survey and interview stage. By the end of fiscal year 1973, this
first group of cities will have completed the program analysis stag_ e
and will begin implementing recommendations.

radiation

EPA is responsible for setting ambient radiation standards for air
and water to protect public health and for advising Federal agencies
on radiation matters. In cooperation with HEW, the Atomic Energy
Commission (AEC), and the Department of Defense (DOD), EPA
is now conducting a major review of all vdsting Federal radiation
protection criteria, standards, guidelines, and policies. The review,
which will be finished this year, includes contract efforts with the Na-
tional Academy of Sciences and the National Council for Radiation
Protection and Measurement.

In its 1970 report, Ocean DumpingA National Policy, CEQ
said:

Because of the need to keep all sources of radioactivity at the lowest pos-
sible level, ocean disposal of radioactive waste should be avoidid except when
no alternative offers less harm to man or the environment.
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Consistent with this policy, the AEC amended part 20 of its
regulations for the dumpinr, of radioactive waste at sea." Under
this amendment, the AEC cannot approve any disposal of radio-
active materials at sea unless the applicant shows that ocean dis-
posal threatens man or the environment less than other practicable
alternatives. Under existing AEC policy no new licenses to dis-
pose of radioactive waste at sea have been issued since 1960. The new
amendment buttresses the existing policy.

The AEC has implemented a radioactive effluent reduction pro-
gram for all AEC-owned facilities. These facilities are already dis-
charging radioactive effluent in concentrations well below Federal
radiation guide standards. The Commission has established a pro-
gram to attempt to reduce radioactivity still further by certain
changes in processes and technology. AEC will review and upgrade
its monitoring and control of the volume of effluents in order to
reduce the total radioactivity from large volume discharges.

The Food and Drug Administration has proposed regulations to
equip medical and dental X-ray diagnosis equipment with new con-
trol features to cut down patient and operator exposure to radiation
during X-ray examination." Ninety percent of all human exposure
to manmade radiation comes from the diagnostic use of the X-ray
machine. The new regulations would '' :nit the radiation beam to
approximately the size of the body area under examination and
require certain technical improvements--both to reduce exposure.
These changes could reduce the genetically significant close from diag-
nostic X-rays by as much as 50 percent or more. The proposed stand-
ards would also sharply limit the amount of radiation leakage from
X-ray sources and other diagnostic equipment. Previous HEW pro-
grams already have had a significant effect on reducing X-ray ex-
posure. (See Chapter 1, on environmental indices.)

solid waste

stimulating recyclingSolid wastes are a growing environmen-
tal problem that spawns unsightly open dumps, pollutes air and
water, and litters the landscape. Much of its growth stems from
mounting production and consumption of materials that eventually
become wastes, coupled with a decline in the percentage of material
that is mused or recycled.

The key to greater recycling is to improve the economics of waste
materials compared to virgin materials. At current solid waste dis-
posal and reclaimed material costs, this may be accomplished by mak-
ing recycling cheaper or by incentives for the use of waste in consumer
products.

industrial development bonds As directed in the President's
1972 Environmental Message, the Treasury Department's Internal
-Revenue Service (IRS) has clarified the availability of tax-exempt
industrial development bonds for recycling -facilities." This ruling
permits private firms to use tax-exempt municipal bonds to finance
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facilities to recycle and dispose of municipal wastes or to recover
their own wastes for reuse or for sale to another company. IRS ruled
that such bonds qualify for tax-exempt status where a minimum of
65 percent of the material recycled is solid waste.

This clarification will help put recycling on a more favorable
footing with traditional disposal methods. By making recycling oper-
ations more economically competitive, it will offer an incentive to
industry to use its expertise to help solve municipal solid waste disposal
problems.

gsa paper recyclingIn the past year, GSA has implemented
the President's February 1971 directive to step up Federal Govern-
ment purchase of recycled paper and paper products. GSA now re-
quires that reclaimed fibers ranging from 3 percent to 100 percent be
used in most paper and paper product specifications, representing ap-
proximately $52 million or 63 percent of annual sales to Federal
agencies under GSA paper specifications.

Recycled paper for stationery and reports is usually made from
high quality paper mill waste materials (such as envelope clippings)
ur from high grade homogeneous postconsumer wastes (such as used
computer cards). It usually does not include low-grade postconsumer
wastes such as newspapers and paper boxes. For example, this report
is printed on paper made in part from materials recycled from such
sources. Unfortunately such recycling does not now directly attack the
major solid waste problem of mixed postconsumer wastes, which must
be separated and are likely to contain some contaminants.

An increasing number of GSA-controlled specifications will require
a minimum percentage of reclaimed fibers from postconsumer waste
resources, that is, those that have been discarded after use by fac-
tories, retail stores, office buildings, and homes. GSA has also devel-
oped a program to increase the amount of Government-generated
wastepaper available for recycling. Several large Federal. office
buildings are currently segregating recyclable. wastepaper into sepa-
rate wastebaskets. This program is geared to generate greater revenue
to the Federal Government from increased wastepaper sales and
diminished waste disposal costs. It promotes environmental quality
by lessening the quantity of wastes destined for already overburdened
landfills and incinerators.

epa solid waste programEPA's Office of Solid Waste Man-
agement is actively promoting solid waste innovations through plan-
ning and demonstration grants and tecImical aid to municipalities.
Currently 46 States, 5 interstate agencies, and 8 regional agencies
have EPA planning grants to improve the management and financing
of waste collection and disposal systems. The emphasis of EPA's solid
waste demonstration grant program has shifted from hardware de-
velopment to improving markets and managerial and institutional
practices using currently available technology. Resource recovery-
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or recyclingdemonstration grants will be keyed to commercially
viable systems based on a realistic asssessment of market conditions.

other agenciesTo improve the economic attractiveness and tech-
nical feasibility of solid waste recycling technology, the Bureau
of Mines of the Department of the Interior has supported research
and development programs. A Bureau of Mines process for recovery
of mineral resources from municipal incinerator residue has been
tested successfully at the pilot plant stage and is ready for operation
on the demonstration plant scale.

DOT's Federal Highway Administration has mounted a series of
demonstration projects using waste products to build and maintain
highways. The first phase of this program was to construct, test, and
evaluate waste products as roadbuilding materials at TRANSPO
1972, held May 27 to June 4, 1972, at Dulles International Airport
near Washington, D.C. One of the parking lots, approximately 100
acres in area, was surfaced with "supersludge," a mixture of fly ash,
waste sulfate sludge, and hydrated lime. Also, crushed glass bottles,
old shredded rubber tires, and burned garbage were mixed with con-
crete to pave roads. The Dulles experience will help develop future
demonstrations and may eventually show industrial and consumer
wastes to be a practical and economically competitive substitute for
conventional roadbuilding materials.

noise

pending legislationIn his 1971 Environmental Message, the
President proposed a Noise Control Act 67 which would empower
EPA to set standards limiting the noise-generation characteristics of
construction and transportation equipment and other equipment
powered by internal combustion engines. The standards would cover
such major sources of noise as automobiles, trucks, motorcycles, com-
pressors, and off-road vehicles. The legislation would also require
EPA concurrence on Federal Aviation Administration (FAA) air-
craft noise standards. The bill would authorize the Administrator of
EPA to require labeling of household products and appliances, such as
air conditioners, garbage grinders, and vacuum cleaners. It would
also direct EPA to coordinate existing Federal noise research and con-
trol programs and to publish criteria and control technology docu-
ments relating to noise. The House has passed a bill based primarily
on the President's proposals," and the Senate has completed hearings.

epa noise hearings and reportThe Clean Air Amendments of
1970 established an Office of Noise Abatement in EPA and re-
quired a report to Congress on noise problems and impacts. EPA's
report was released early in 1972 after a series of public hearings in
eight major cities." It concluded that noise increases the risk of hear-
ing impairment; interferes with conversation, sleep, recreation, and
the general quality of American life; and possibly induces lasting
physiological effects in people exposed to high levels over a long-term
period.
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regulatory actionsOn August 4, 1971, the Department of
Housing and Urban Development (HUD) issued noise abatement
and control regulations for its programs.7° These rules set noise levels
for HUD-financed dwelling units and discourage construction of
dwelling units on sites that have or are projected to have unaccept-
able noise exposure. If applicants do not comply with its noise stand-
ards, HUD will withhold all forms of aid.

There are a number of instances in which the new HUD policy
has prevented noise problems. A proposed new community in the
vicinity of the Dallas-Fort Worth International Airportcurrently
under constructionwould have been in the path of noisy jet air-
craft. As a result of noise projections made for the airport, the land
use plan for the new community was revised to exclude residences
and certain other uses from the noisiest areas. In addition, HUD
delineated a projected noise zone for the proposed Los Angeles In-
ternational Airport at Palmdale. The Department will refuse to in-
sure mortgages or give other forms of assistance for incompatible uses
in noisy areas around the airport.

HUD has required structural alterations in projects slated for
existing urbanized areas to assure quiet inside dwelling units. For
example, it required that central air conditioning and double glazed
wind_ ows be installed in a New York City nursing home as .a condi-
tion for eligibility for mortgage assistance.

gsa noise abatement GSA has set maximum allowable noise
levels for selected construction equipment at Federal building con-
struction sites. Solicitations for construction bids issued after June 30,
1972, will include noise level limits for equipment such as tractors,
bulldozers, power shovels, cranes, derricks, graders, trucks, air com-
pressors, and pneumatic-powered tools. The noise abatement require-
ments will become progressively tougher at specified future dates.
This action will not only have the immediate effect of reducing noise
at Federal construction sites but will also spur the development of
quieter equipment.

improving land use
national land use policy

In his 1972 Environn-iental Message to the Congress, the President
reaffirmed his commitment to national land use policy legislation and
proposed two significant amendments 71 to strengthen the land use
policy bill he had proposed in his 1971 Environmental Message.72
The original legislation would require the States, as a condition of
obtaining Federal financial assistance, to assume responsibility for
land use decisions which typically have an impact beyond the local
jurisdiction where the development decision is made. States would
be required to protect areas of critical environmental value such as
coastal wetlands and historic districts; control land use around public
facilities such as airports, highway interchanges and major recreation
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areas; and assure that regionally needed development such as water
treatment plants or low and moderate income housing is not excluded
by local governments.

The amendments which the President proposed in 1972 require
that the State agency administering the State land use program have
responsibility for site location for major airports, highways, and parks,
as well as authority for land use controls around such facilities. States
which fail to develop adequate land use programs would lose 7 per-
cent of the Federal highway, airport, and park acquisition funds to
which they would otherwise be entitled. The money withdrawn from
a State beginning in 1975 could increase to 21 percent by the third
year of noncompliance. Such funds would be made available to States
complying with the land use policy law. The net effect of the pro-
posed new amendments would be to bring the State land use agency
into earlier involvement with the siting and design of facilities affect-
ing regional growth and development.

The Senate Interior Committee has reported a bill largely incorpo-
rating the President's 1971 and 1972 proposals." The House Interior
Committee has reported a bill with similar land use provisions, but
with additional provisions dealing with the public lands.74

managing the public lands
Although the Federal Government itself owns approximately 450

million acres of public domain land, it has never been equipped with
specific legislation setting forth a policy for its management, reten-
tion, and disposal. The basic tools for managing the public domain
were forged when Federal ownership was expected to be short-lived
and when the Federal role was that of a temporary custodian. The
President proposed legislation in 1971, the National Resource Land
Management Act,75 directil,_ the Secretary of the Interior to manage
the public domain lands 1, protect the quality of the environment
and declaring a policy in favor of retention of these lands.

tax incentives toward better land use
The President has proposed using the tax laws to provide incen-

tives for better land use decisions. The proposed Environmental Pro-
tection Tax Act of 1972 76 would discourage development of the
biologically productive coastal wetlands by limiting certain tax deduc-
tions for new developments in these areas.

The Act also includes incentives that would minimize the differ-
ence in tax treatment between demolition and rehabilitation to en-
courage more rehabilitation of attractive and historic buildings."
Current favorable tax treatment for new construction often leads
developers to raze attractive older buildings rather than rehabilitate
them, thereby destroying significant buildings and changing the char-
acter of neighborhoods.

The President has made proposals to encourage the retention and
restoration of historically significant building_ s listed on the National
Register of Historic Places
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He has also proposed tax deductions for gifts of ecologically and
environmentally important lands to nonprofit organizations or to
State and local governments.' Such deductions would be allowed for
all donated conservation related easementseven those granted for
less than perpetuity..°

other pending land use proposals
The Congress is continuing its review of the Administration's other

1971 proposals for land use controls. These include: the Power Plant
Siting Act,"" which would require long-term planning of sites by utili-
ties and approval of final sites by a State agency; the Mined Area
Protection Act,s' which would require State regulation of surface
and underground mining; and the Mining Law 82 and the Mineral
Leasing Law 83 both of which would reform Federal mining and min-
eral leasing practices on public lands.

key federal land use decisions
alaska native claims settlement actOf Alaska's 375 million
acres, 97 percent, or 363 million acres, remains in Federal hands. The
Department of the Interior manages about 330 million of those Fed-
eral acresin National Parks, National Monuments, Wildlife Ref-
uges and Ranges, and unappropriated public domain. Other Federal
holdings include National Forests, administered by the Department
of Agriculture, and areas set aside for the aimed forces.

The 1958 Act that gave Alaska its Statehood S4 said that the State
could select up to 103 million acres for its own needs, a large portion
of which has already been selected. The 1971 Alaska Native Claims
Settlement Act " provided that the Native Alaskans (approximately
90,000 Indians, Eskimos and Aleuts, of which 55,000 still live in
Alaska) could select 40 million acres in fee title and receive $962.5
million over a period of years in settlement of their aboriginal claims.

The 1971 Act gave the Secretary of the Interior 90 days from its
effective date, December 18, 1971, to review Alaska's unreserved
public lands and determine whether any portion of these lands should
be withdrawn. It also directs the Secretary to make withdrawals of
up to 80 million acres of land which he finds suitable for addition to
or creation as units of the National Park, National Forest, Wildlife
Refuge, and Wild and Scenic Rivers Systems.

On March 9, 1972, the Secretary withdrew 80 million acres for
further study of their suitability for these four systems." He also
withdrew an additional 45 million acres from all appropriation ex-
cept metalliferous mining. These lands embrace acreages potentially
valuable for a wide variety of possible uses, including any of the four
systems, multiple use for timber and minerals management, hunting,
and recreation. They will be studied for disposal or retention by the
Federal Government.

Finally, the Secretary withdrew some 40 million more acres for
native selections in addition to the 59 million acres already withdrawn
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by the Act. This gives the natives some 99 million acres from which
to choose their final 40 million acres. Some of the remainder there-
after could be selected by the State. The Native Claims Act also
established a Joint Federal-State Land-Use Planning Commission,
which is critical to sound land use planning in Alaska.

alaska pipelineOn May 11, 1972, after more than 2 years of
study and the filing of a rnultivolume final environmental impact
statement, the Secretary of the Interior announced his decision to
grant a right-of-way permit to a private consortium of oil companies
to build a trans-Alaska pipeline. The Secretary considered an alter-
nate route through Canada, but noted that some :iivironrnental risks
would be involved with either route. He pledged that the Department
would take strict measures to minimize potential pollution from the
Alaskan pipeline. He also said that the Alaska route was in our best
national interest br.cause it would guarantee the quickest delivery of
oil to the west coast through a secure pipeline located under the total
jurisdiction and for the exclusive use of the United States.

Whether the pern-dt is actually granted hinges now on the resolu-
tion of a court injunction against the Secretary which halted further
construction of a road necessary to lay the pipeline.

big cypressIn November 1971 the President announced a pro-
posal to acquire sufficient Federal legal interest in the Big Cypress
Swamp north of Everglades National Park in Florida to protect it
from private development'" More than half of the ground water
flowing into F ^rglades National Park comes from the Big Cypress,
and the Park's preservation depends upon this supply of fresh water.
Aside from its importance to the Park, the Big Cypress also provides
the critical water supply for much of the southern Florida Gulf coast
which has important aesthetic and economic features. The larger
ecosystem of which Big Cypress is a part is the Nation's only signifi-
cant subtropical marsh area.

Under the President's proposal, the Secretary of the Interior would
acquire interest in up to 547,000 acres of private land and approxi-
mately 37,000 acres of publicly owned land, to be known as the Big
Cypress National Fresh Water Reserve. The Reserve would be ad-
ministered by the Secretary of the Interior in accordance with the
laws applicable to the National Park System or by State or local gov-
ernments if they agree to a number of conditions for protecting the
swamp's unique natural environment. Some portions would be man-
aged as scientific, ecological study areas, and acquisition would pre-
serve important habitat for at least nine endangered species of Wild-
life as well as many species of exotic plants and flowers, (See Figure
1, a map of the Big Cypress National Fresh Water Reserve and the
Everglades National Park.)
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Figure 1

Proposed Big Cypress
National Fresh Water Reserve, Florida
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preserving our natural heritage
national parks centennial

The National Parks System celebrates its centennial year in 1972.
Beginning with Yellowstone National Park 100 years ago, the system
has grown to embrace 285 National Parks and Monuments, National
Recreation Areas, National Seashores, Historic Sites, and other areas.
By 1971 the National Park System covered 30 million acres of
federally owned land in 47 States, the District of Columbia, Puerto
Rico, and the Virgin Islands and served over 201 million visitors.

On January 5, President Nixon proclaimed 1972 as the National
Parks Centennial Year and called upon all Americans to take part
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in centennial events. The year is being celebrated with banquets,
exhibitions, symposia, and five centennial commemorative stamps.

From September 21-27, 1972, at Grand Teton National Park, more
than 500 representatives from almost 90 nations will take part in the
Second World Conference on National Parks. They will exchange
ideas and information from around the globe. The conference will
be sponsored by the 15-member Centennial Commission and the In-
ternational Union for the Conservation of Nature and Natural
Resources. Prior to the conference, ceremonies will be held at Yellow-
stone to commemorate the 100th anniversary of the first National
Park.

legacy of parks
In urban America, where 7 out of every 10 Arnericans live on 1.5

percent of the Nation's land area, only one-fourth of the Nation's
recreation facilities and only 3 percent of its public recreation lands
are reasonably accessible. The President's Legacy of Parks Program,
initiated early in 1971, was intended to insure the availability of open
space and recreational areas closer to where people live. The program
includes an accelerated effort to transfer surplus Federal lands to
State and local governments for park and recreation use.

Before the legacy of parks program began, surplus Federal lands
could be turned over to State and local governments for park use
only if purchased at 50 percent of fair market value. As a result of
new legislation, Federal lands can now be transferred to State and
local park jurisdictions at a discount of up to 100 percent of their fair
market value.

The President's Property Review Board, established by Executive
Order 11508 has the job of searching for underutilized Federal
lands which may have recreation potential. As of June 28, 1972, 144
properties had been made available for recreational use, covering
approximately 20,000 acres in 39 States and Puerto Rico. Their esti-
mated fair market value is over $98 million. Most of them are located
in and near cities, where the need for open space is greatest.

Another major facet of the Legacy is the Interior Department's
Land and Water Conservation Fund. In fiscal year 1972 appropria-
tions for the Fund's multiple activities totaled $365 million, some
$255 million of which was matched with State and local funds
for comprehensive recreation planning, land acquisition, and facility
development.

The fund is also providing $101 million for Federal agencies to
buy land to preserve our natural and historic heritage in National
Parks, Recreation Areas, Historic Sites, Wildlife Refuges, and Wild
and Scenic Rivers and Trails. The fiscal year 1973 budget calls for
expenditures of nearly $200 million for the State grant-in-aid pro-
gram and nearly $100 million for authorized Federal land
acquisition.

Cash obligations for the entire e of the fund's grant pro-
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gram have reached the $1 billion mark, $500 million of it in State
and local matching funds. More than 7,500 projects have been ap-
proved by Interior's Bureau of Outdoor Recreationover half
approved since early 1969.

Several closely related HUD programs (open space land, urban
beautification, and historic preservation) have been replaced by a
single comprehensive aid program. The new consolidated open space
program enables HUD to provide assistance to State and local gov-
ernments from a single source for the full range of activities included
in park acquisition and development, for environmental improve-
ments on publicly owned or controlled land, and for preservation of
historic buildings and sites.

Complementing his May 1971 proposal to establish a 23,000-acre
Gateway National Recreation Area in the New York City area, which
has passed both Houses and is awaiting conference, the President
has now proposed a Golden Gate National Recreation Area in
California's San Francisco Bay region." With Congressional ap-
proval, two of the Nation's most scenic gatewayseach with valuable
cultural, historic and recreational assets and each accessible to millions
of peoplewill become available for widespread use. The Golden
Gate Recreation Area would run along 30 miles of beautiful beaches
and coastline north and south of the Golden Gate Bridge with bound-
aries embracing some 24,000 acres of existing State and county park-
land, undeveloped military reservations, and private lands. (See Fig-
ure 2, a map of the proposed boundaries of the Golden Gate National
Recreation Area

off-road vehicles

In his Environmental Message of 1972, the President announced
the issuance of an Executive Order imposing controls over the use
of off-road vehicles (ORV's) on public lands." In the last few years
the number of motorcycles, trail bikes, dune buggies, swamp buggies,
snowmobiles, all-terrain vehicles, and other ORV's has multiplied
to over 5 million. The Department of the Interior's Bureau of Out-
door Recreation predicts that ownership and use will continue to
grow at a dramatic rate.°' The President's Executive Order recognizes
that ORV's are a legitimate form of outdoor recreation when used re-
sponsibly. But too often these vehicles are operated far from devel-
oped trails and roads, damaging fragile ecological areas, disrupting
wildlife in their natural setting, and conflicting with recreational uses
that require solitude. Noisy ORV's conflict sharply with more tradi-
tional uses of natural areas by hikers, backpackers, horseback riders,
and campers. Under the Executive Order, heads of Federal land
management agencies must develop, by August 1972, regulations for
ORV usage aimed at lessening dan-rage to natural resources and wild-
life and minimizing conflicts with other recreation uses. The agen-
cies will designate areas where ORV's may or may not be used and
will specify operating conditions.
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wilderness areas
The 1964 Wilderness Act 9set aside 54 areas consisting of about

9.1 million acres of land, mostly in the Western States. Since then,
some 35 new areasabout L3 million acreshave been added. In
his 1971 Wilderness Message, the President endorsed all 13 areas
proposed to the Congress by the previous Administration and pro-
posed 14 new areas. Subsequently, four other areas have been pro-
posed to the Congress. Two of the 31 proposed areas have been des-
ignated as wilderness by Congress." The other 29, comprising several
million acres, have not been enacted.

In 1972, 18 new areas were proposed, which would add another
1.3 million acres to the Wilderness System. Eight lie within National
Forests, four within National Parks, and six within National Wildlife
Refuges. Congressional approval of all pending proposals would
bring the Wilderness System to a total of 15.2 million acres.

Unfortunately, few of these wilderness areas are in the Eastern
United States, where most of the people live. In his 1972 Environ-
mental Message, the President directed the Secretaries of Agriculture .

and the Interior to identify areas in the East that have Wilderness
potential. He also announced that the program for review and
recommendations of new additions to the National Wilderness Sys-
tem has been brought back on schedule and that the 1974 deadline
will be met,

wildlife

predator controlThe widespread use of highly toxic poisons in
predator control programs, particularly on public lands in the West,
has been of increasing concern to the public, conservation groups,
and Federal land managers. These poisons endanger beneficial birds
and animals and disrupt the ecosystem.

Last year the Council on Environmental Quality and the Depart-
n-ient of the Interior appointed an Advisory Committee on Predator
Control to study the entire issue of predator and related animal con-
trol activities. In its report, Predator ControlI971, the Corn-
mittee found that persistent poisons have been applied to range and
forest lands without adequate knowledge of how they affect the
ecology or whether they actually prevent loss of livestock.04 The large-
scale use of poisons for control of predators and field -rodents has
unintentionally killed other animals and damaged natural ecosystems.
The Committee concluded that necessary control of coyotes and other
predators can be accomplished by methods other than poisons.

On the basis of this report, the President issued an Executive
Order 99 barring, with certain exceptions, the use of poisions for pre-
dator control on all Federal lands. Also, EPA has suspended and can-
celled registrations for poisons used in predator control." EPA's ac-
tion covers all uses of the poison "1080" and predator control uses of
cyanide and strychnine. The President has also proposed legislation 07
to shift the emphasis of the current Federal predator control program
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to one of research and technical and financial aid to control predator
populations by means other than poisons. The proposed legislation,
passed by the House would repeal the Act of March 2, 1931," au-
thorizing the control of predatory animals on Federal lands.

endangered speciesNearly 400 species are currently listed as
endangered, either in the United States or worldwide. Although there
are some species once threatened with extinction that are now
thought to have been saved, the threat remains and can be expected
to grow in intensity as habitat is converted to human use. CEQ
warned in its Second Annual Report that "from the available evi-
dence, it would appear that populations of manybut by no means
allspecies of nongame wildlife are declining to some degree."

In his 1972 Environmental Message, the President proposed
legislation that would, for the first time, make the taking of an
endangered species a Federal crime." The law would extend the
definition of "endangered" to include forms which are "likely to
become endangered," permitting action to be taken before species
are on the critical list.. The proposed legislation would also enable an
international species to be listed if it is threatened throughout a sig-
nificant portion of its range.

Within the past year the United States has halted all harvesting of
whales and commerce in whales and whale products. The Secretary
of the Interior placed all eight commercial species on the endangered
species list, prohibiting imports of whale products into the United
States."° The Secretary of Commerce denied the license renewal ap-
plication of the last remaining U.S. whaling operation, ending this
country's long whaling history.10' (See Chapter 3, on international
aspects of the environment, for a fuller discussion of marine mammal
protective activities.)

environmental research
In 1972, for the first time, the President sent a Science and Tech-

nology Message to the Congress."2 The message, coupled with 1973
budget requests, reflects a new priority for meeting civilian needs=
including environmental needswith technology while military and
space-oriented research programs are xyinding down.

In his 1973 budget, the President ,...1nounced an $88 million in-
crease in energy research, or 22 percent over fiscal year 1972. The
total of $450 million would be targeted to developing new, cleaner -
energy sources, such as the liquid metal fast-breeder reactor, and for
converting coal into pipeline quality gas. It also will fund research on
fusion power, solar energy, and magnetohydrodyna mics.

The President also announced stepped-up research in other areas.
As discussed earlier, he initiated a new research and demonstration
program for integrated pest management. The fiscal year 1973 DOT
budget requests over $19 million research and development funds to
reduce airplane noise, compared to only $8 million in fiscal year 1972.
The National Aeronautics and Space Administration has requested
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$12 million in fiscal year 1973 for aircraft noise reduction research.
DOT's fiscal year 1973 budget also calls for $17 million for urban
mass transit research and development stressing improved bus design
and operations, bus pollution control, and new transit techniques.

On January 31, 1972,1" the President transmitted to the Congress
a joint HEWEPA study on the health effects of environmental pol-
lution. The report concluded that the Nation needs more research on
identifying agents entering the environment and on assessing their
toxicity and impacts on biological systems. Intensified efforts also are
needed to find ways to test new agents before they are widely dis-
tributed and to develop a scientific understanding of the effects of
combinations of chemicals. The fiscal year 1973 budget has funds set
aside to gain a better scientific understanding of the effects of en-
vironmental pollutants on human health. Research on the health
effects of pollutants was singled out for special emphasis, with a pro-
posed increase from $115 to $154 millionor 35 percentfrom fiscal
year 1972 to fiscal year 1973. Sizable portions of the new money will
be given to EPA to study the health effects of air pollutants and to
HEW's National Institutes of Health to consider the carcinogenic
properties of chemicals.

The National Science Foundation's research and development pro-
gram will increase from $486 million in 1972. o $563 million in 1973,
focusing funds on projects aimed at better understanding of the
environmental sciences and at advanced technologies, such as solar
power.

Research designed to better understand the impact of pollution
upon ecological processes continues to receive high priority from
Federal agencies. The National Oceanic and Atmospheric Adminis-
tration ( NOAA) has a number of programs underway. Working with
the Smithsonian Institution, the Department of the Interior, and
others, NOAA marine biologists have developed a comprehensive
long-term program of marine mammal research. These efforts com-
bine Federal research with those of the nongovernment scientific
and academic community. Generated at the 1971 International Con-
ference on the Biology of Whales, the NOAA program recognizes that
we currently haye only scant basic scientific knowledge about whales.
NOAA is expanding its research and development efforts on ocean
processes and marine resources. Studies will probe environmental
problems in the world's oceans and focus on selected nearshore ocean
areas. NOAA is also studying various aspects of weather modification,
including research into mitigation of the intensity of hurricanes,
snowfall redistribution, and the allevation of drought. Mathematical
models of climate modification and of broader circulation of the
atmosphere and the oceans are being developed to augment the
research effort.

The National Bureau of Standards assisted EPA in measuring the
scope and magnitude of 'noise as an environmental problem and is
working with the AEC to develop standard procedures for measur-
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ing and assessing environmental deposits of trace levels of radio-
activity produced by nuclear power reactors.

A number of agencies are concerned with developing better
methods to prevent and clean up oil spills. In 1972 EPA spent $3.9
million on research on the effects of oil and hazardous materials spills,
and on technology for controlling them. EPA also constructed an oil
and hazardous materials test basin at its laboratory in Edison, N.J.
The Coast Guard has supported the development of oil spill contain-
ment devices and has tested prototypes on the high seas. The Coast
Guard, Maritime Administration, and Navy Department have also

'conducted research into oil-water separators, tank membranes, tanker
design, and other technological innovations to minimize the discharge
of oil.

DOT is conducting an assessment of the meteorological and en-
vironmental effects of high altitude aircraft. Under its Climatic
Impact Assessment program (CIAP):, DOT is investigating the
complex interactions between aircraft emissions in the upper
atmosphere, the chemistry of the natural components of the strato-
sphere, and the cl-narnic motions of the upper atmosphere, including
dispersion and transport. In the past year, CIAP has started measur-
ing engine exhaust emissions under simulated cruise conditions; spon-
sored global measurement; of ozone, water vapor, and particulates
from high altitude balloons; developed new high sensitivity apparatus
for measuring nitric oxide at high altitudes; and obtained new
measurements of reactions of ozone with other elements in the upper
atmosphere. The results of the CIAP assessment will be reported in
1974.

Last year's Annual Report discussed the conversion of part of the
Pine Bluff Arsenal in Arkansas from a biological warfare materials
development facility to a National Center for Toxicological Research.
That facility, jointly administered by the Food and DrugAdrninistra-
tion and EPA, has started to develop protocols (procedures for con-
ducting tests) to examine the biological effects on test animals of low
doses of chemical substances over long periods of time.

The Atomic Energy Commission's new aquatic ecology facility at
the Oak Ridge National Laboratory (ORNL) in Tennessee is
analyzing the impact of thermal discharges from powerplants on fish
and other aquatic life. Through such research, ORNL scientists hope
to be able to predict possible adverse or beneficial environmental
impacts' from thermal discharges for use in assessing individual
nuclear powerplants. This type of practical data will be particularly
useful in picking sites for plants or designing cooling systems. ORNL
will also study the interactions of temperature and radioactivity on
aquatic organisms.

In a survey of Federal ecological research, the CEQ-Federal Coun-
cil for Science and Technology (FCST) Committee on Ecological
Research reported a 26-percent increase in Federal support of eco-
logical research between fiscal year 1971 and fiscal year 1973. The
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research focused on ecosystems functions, interactions between orga-
nisms and their physical and chemical environments, and the impact
of man and his technology on natural systems. Most of the increased
research aims to help resolve specific ecological and environmental
problems. Because serious gaps in knowledge still exist, CEO. and
FCST are jointly identifying the major national goals in ecological
research.

NOAA, EPA, DOT, DOD, and Interior are working on a joint
U.S.-Canadian_ program of environmental and water resources re-
search for the Great Lakes. This effort is expected to develop a
sounder scientific basis for Great Lakes water resources management
and to aid in solving problems of water quality and supply.

environmental education and training
The spectrum of environmental education extends from training

thousands of environmental scientists, engineers, and technicians to
increasing the general public's awareness and understanding of
environmental problems.

EPA's training grant programs cover the fields of air and water
quality, radiation, and solid waste. Grants are awarded to colleges
and universities with heavy emphasis on the education of master's
and doctoral level professionals. In fiscal year 1972, EPA budgeted
over $10 million for graduate education grants for 114 university
and 22 other programs, with more than one-half of the total desig-
nated for water quality. EPA envirortmentaf education efforts also
encompass grants to undergraduate and secondary schools, as well
as public information services.

Under the Environmental Education Act of 1970,30' the Office of
Environmental Education (OEE), a division of HEW's Office of
Education (OE), administers a wide-ranging grant program. The
program funds projects in training, curriculum development, com-
munity education, State planning, and evaluation of environmental
education activities. In the past year, OEE has awarded grants for
projects as diverse as neighborhood recycling education centers and
comprehensive environmental education planning at the junior high
school level. In fiscal year 1972, OEE budgeted $3 million for grants
under the Act and augmented its environmental education efforts
with $11.2 million in additional funds from other OE programs.

In fiscal year 1971, the National Science Foundation (NSF) sup-
ported projects amounting to $5.7 million in areas related to en-
vironmental education. These efforts include student and instructor
training and curriculum development for elementary and secondary
schools, as well as colleges and universities.

The Department of the Interior's National Park Service has devel-
oped a three-pronged approach to environment education. Its Na-
tional Environmental Education Development (NEED) program
develops and distributes curriculum materials on environmental prob-
lems and processes to elementary, junior high, and high schools.

145



NEED materials for sixth grade classes are already available. Ma-
terials for other grades will be completed and published later this
year and in 1973. The Park Service has also designated 80 National
Environmental Study Areas (NESA) within the National Park Sys
tern. Through a cooperative program with the U.S. Office of Educa-
tion, the National Education Association, and local school systems,
these areas are available to students and teachers to examine in a
natural setting the relationships of man to the natural environment.
In a related effort to preserve naturally significant environment study
areas not under Federal jurisdiction, the Park Service designates
National Environmental Education. Landmarks (NEEL). To date 11
such areas have been identified under the NEEL program.

the president's environmental merit awards program
In October 1971 the President initiated an environmental merit

awards program to recognize environmental services by youth
throughout the country. The awards are given to students at elemen-
tary, junior high, and high school levels for outstanding environ-
mental projects. On April 20, 1972, the President established by
Executive Order an Advisory Committee to the awards program.'"
Awards for particularly significant projects are presented by members
of the President's Advisory Committee.

Environmental service awards recognize two levels of accomplish-
ment. The first level (certificate of merit) is granted to all students
or student groups who undertake and complete a responsible environ-
mental service project. The second level (award of excellence) is
awarded for projects considered by a judging panel to merit special
recognition for achievement. Projects that have received awards
include recycling centers, cleanup drives, tree plantings, and studies
of local pollution problems. In a number of cases, student projects
have resulted in new environmental ordinances or other community
actions.

As of June 8, 1972, the program had awarded 2,154 certificates of
merit and 1,969 awards of excellence. At the Federl level, the pro-
gram is administered through the Environmental Pt ection Agency
and the Office of Education.

environmental reorganizationa progress report
Last year's Annual Report clesc,ibed the 1970 organizational inno-

vations that created both EPA a NOAA. During the past year
both agencies have translated the underlying objectives of improved
focus and coordination into specific action. This chapter has dis-
cussed many of their accomplishments.

On March 25, 1971, the President proposed legislation to establish
a Department of Natural Resources (DNR), bringing together all of
the major Federal programs concerned with energy, water, land, and
other natural resources.1" The Department would consist of five ma-
jor parts : land and recreation resources; water resources; energy and
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mineral resources; oceanic, atmospheric, and earth sciences; and
Indian and territorial affairs.

The Department would include all programs now in the Depart-
ment of the Interior, plus a number from other agencies. From the
Agrieilture Department, it would embrace the Forest Service, the
Soil Conservation Service, relevant sections of the Economic Research
Service, and the soil and water conservation research functions of the
Agricultural Research Service. Policy and planning functions of the
Army Corps of Engineers would be transferred to DNR, as would
civilian power functions of the Atomic Energy Commission and pipe-
line safety functions of the Department of Transportation. All of
NOAA and the Water Resources Council would be transferred to
DNR.

This proposal for better organization and direction of the Federal
Government's natural resource programs still awaits Congressional
action. Only one hearing has been conducted by the Senate and none
by the House.

supreme court environmental decisions
As the chapter on Law and the Environment of CEQ's 1971 An-

nual Report indicated, the lower Federal courts have been carrying
a heavy load of environmental litigation, particularly of cases in-
volving the National Environmental Policy Act (NEPA). Environ-
mental litigation continued at an even higher level during this past
year, as Chapter 7 of this year's report, on NEPA, illustrates. There
were also a significant number of decisions in environmental cases by
the 'U.S. Supreme Court this year. These decisions deserve special
attention because they carry important implications both for the
substantive development of the law in several areas and for future
Federal-State relations in environmental control activities.

The Supreme Court's 1971 term opened when the Court denied a
temporary injunction to stop the AEC from carrying out a scheduled
underground nuclear explosion code named Cannikin on Amchitka
Island, Alaska. In Committee for Nuclear Responsibility v. Schles-
inger,1" the test was challenged on the grounds that the NEPA envi-
ronmental impact statement was inadequate. Both trial and appellate
courts had refused to grant temporary injunctions against the test.
The Supreme Court's decision came at noon on the day that the re-
quest was considered. Later that afternoon the test was carried out.
Beset by unusual time pressures the Court, by a close decision, refused
to delay the test for a determination of the adequacy of the environ-
mental impact statement.

Next, in Sierra Club v. Morton (the Mineral King case) ,1" the
Court heard a challenge to the legality of a ski resort development on
Federal land in California's Sierra Nevada Mountains. Rather than
dealing with the merits of the action, the Court held that the Sierra
Club had not established the statutorily required interest in the area
to have standing to press its claims. The Court did, however, confirm
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that environmental grounds were a basis for challenging Federal
actions and that plaintiffs would have standing if they could prove
they were damaged by actions of the Government. The case is dis-
cussed further in Chapter 7, on NEPA.

Problems of Federal-State conflict in setting environmental stand-
ards for radiation emissions next drew the Court's attention. In
Northern States Power. Co. v. Minnesota,'" the Supreme Court af-
firmed a decision of the Court of Appeals for the Eighth Circuit which
held that nuclear-fueled electric generating plants are subject only
to radiation regulations imposed by the Atomic Energy Commission
under the Atomic Energy Act of 1954 "° and not to stricter State
regulations.

In Illinois v, City of Milwaukee,m the Court refused to permit
Illinois to file an original complaint in the Supreme Court against
four Wisconsin cities and two local sewerage commissions. Illinois
charged that these Wisconsin cities and sewerage commissions were
causing pollution of its water.

Under the Constitution the Supreme Court must take jurisdiction
as a trial court when one State sues another. But in this case, the
Court was able to refuse jurisdiction by holding that political sub-
divisions of a State (i.e., the Wisconsin cities and sewerage com-
missions) Should not be considered as States for purposes of manda--
tory Supreme Court jurisdiction. Nonetheless, it held that a Federal
district court in Wisconsin did have jurisdiction to hear Illinois' claim.
The Supreme Court then laid down guidelines for the Federal district
court's consideration of the case, It stated that political subdivisions
of Wisconsin have a duty to abate pollution of interstate waters or of
the air in an identifiable interstate watershed. The Federal district
court could enforce this duty under a Federal common law of
nuisance.

The opinion spoke only of the "government's" use of the newly ar-
ticulated common law remedy. Thus, the opinion suggests that while
private citizens may be unable to use this remedy, it clearly is available
to States and may well be available to the Federal Government. This
decision could involve the Federal district courts in antipollution
cases in a major new way.

After the'Illinois decision was announced, the Justice Department
amended, its cornrilaint against the Reserve Mining Co. of Minne-
sota (discussed earlier in this chapter), originally filed under the
Federal Water Pollution Control Act and the Refuse Act of 1899,
to include a cause of action based upon the Federal common law
enunciated in Illinois v. City of Milwaukee. Thus, the Justice De-
partment has indicated that it hopes to participate actively in devel-
oping the new Federal common law of nuisance.

During this past year, the Supreme Court has taken some careful
steps to define its role and the role of the Federal judiciary in en-
vironmental law. It made an important contribution to the law of
standing by affirming the right of plaintiffs to challenge Federal ac-
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tions on environmental grounds (Mineral King). And it has opened
a Whole new area of Federal common law (Illinois v. Milwaukee).

congressional activities
This chapter has discussed numerous pending Presidential environ-

mental proposals at various stages of Congressional review and action.
The Ninety-second Congress has enacted only three of the many
legislative initiatives proposed by the President. These include two
laws which should help to reduce vessel collisions and resultant spills
of oil or hazardous substancesthe Ports and Waterways Safety
Act,"2. which gives the Coast Guard authority to establish vessel
traffic control systems in our busy harbors and coastal waters, and
the Vessel Bridge-to-Bridge Radio-Telecommunications Act,"3 which
requires radiotelephone communications between ships. A third,
the Surplus Property Act Arnendments,"4 provides that Federal
historic properties transferred to States and localities may be used
commercially, thus enhancing their economic viability and offsetting
restoration expenses.

Figure 3 summarizes the status of Congressional actions on water
quality, pesticides, toxic substances, land use, and other environ-
mental legislation proposed by the President.

The Congress has acted upon a number of other environmental
measures, particularly proposals to protect various species of animals.
In the wake of disclosures of widespread aerial shooting of eagles,
Congress enacted a law making it a crime for any private person to
shoot, harass, or hunt any bird, fish, or other animal from an air-
plane.113 That Act sets maximum penalties of up to $15,000 in.fines
and a year in prison for violations. The Congress also enacted a rneas-
ure to protect wild horses and burros on public lands."`i The Act
brings the animals under the jurisdiction of the Interior Department's
Bureau of Land Management and the Agriculture Department's For-
est Service. Generally, these animals are not to be destroyed even if
they stray on private lands, and violators can be penalized up to
$2,000 in fines and a )ear in jail.

Both House.-, have passed a bill which would establish a National
Environmental Data System and State environmental centers.'" The
national system would serve as a central referral and coordinating
facility for environmental data. The State centers would coordinate
and combine environmentally related research and education capa-
bilities within each State (or region if States wished to establish joint
centers) .

The Senate has passed and sent to the House a bill establishing a
national policy for management, use, and protection of the Nation's
coastal zones."B The bill would authorize Federal grants to encourage
States to prepare management programs to preserve, develop, and
restore coastal zone resources. Areas covered by the bill include
beaches, salt marshes, wetlands, harbors, bays, and adjacent lands.
The House has passed legislation calling for a 5-year moratorium on
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Figure 3

Status of the Legislative Components of
the 1971 Presidential Environmental Program
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the killing of ocean mammals and on the importation of their prod-
ucts.lw The Act would apply to seals, sea lions, whales, porpoises,
dolphins, sea otters, manatees, walruses, and polar bears. The Senate
Commerce Committee has reported a bill that would establish a 15-
year moratorium on the taking of marine inarnmals.12° Both Houses
have passed resolutions requesting the Secretary of State to call
for an international moratorium of 10 years on the killing of all
species of whales_.'"'

The Congress in the past year has continued its factfinding and
oversight hearings on environmental activities of the executive
branch. Among other topics, these hearings have dealt with amend-
ments to NEPA, implementation of the Clean Air Act, lead in paint,
national energy needs and resources, long-range energy research,
deep port development, implementation of the Environmental Edu-
cation Act, the U.N. Conference on the Human Environment, and
the proposed trans-Alaska pipeline.

ceq activities
The Council on Environmental Quality has continued in the past

year to work with Federal agencies in carrying out the obligations of
NEPA, coordinate Federal environmental activities, advise die Presi-
dent on environmental policy issues, and inform Congress and the
public of major environmental matters through this Annual Report
on environmental quality and various special reports. CEQ, assisted
by many agencies, shaped the legislative and administrative action
program subrnitted to the Congress by the President in his 1972
Environmental Message. The 1972 message contained 16 major pro-
posals ranging from the new predator control Executive Order to a
tax on sulfur oxide emissions.

The Council, jointly with EPA and the Department of Commerce,
published The Economic lazpact of Pollution Control,'" a prelimi-
nary assessment of the economic impacts of air and water pollution
abatement requirements on selected industries and on the U.S. econ-
omy as a whole. A summary of this report is reprinted in Chapter 8.
A soon-to-be-published report on integrated pest management de-
scribes many promising alternative techniques to minimize the use
of chemicals in pest control, impediments to their adoption, and the
administration's program to promote greater use of these techniques.
The Council also released a report prepared for it, The Quiet Revo-
lution in Land Use Control,123 and together with the Department of
the Interior, another report, Predator Control-1971.124 The Quiet
Revolution reviewed the progressive developments and actions to
control land use in a number of States and regional areas. The preda-
tor control report is discussed earlier in this chapter. A report on
PCB's,I25 also discussed earlier in this chapter, was prepared by an
interagency task force under joint CEQ -OST leadership.

In March 1972 CEQ cosponsored with EPA and the Council of
State Governments a national symposium on State environmental
legislation. (See Chapter 5 for a discussion of the symposium.) Six
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major studies are currently underway at the Council. A study on
energy and the environment will deal with the environmental im-
pacts of energy activities. A study on recycling will analyze the envi-
ronmental, technological, and economic aspects of resource recovery.
A case study of the Delaware River Basin will analyze how environ-
mental problems developed in this area and how the future of the
region will be affected. Studies on environmental monitoring aim to
develop indices of a variety of aspects of environmental quality. A
fifth study, on the environmental effects of deep water port facilities,
will provide an environmental framework for Federal decisionmaking
on receiving supertankers in U.S. waters. A sixth, on stream chan-
nelization, is an environmental, economic, and financial assessment
of a variety of channel modification projects carried out by the Army
Corps of Engineers, the Soil Conservation Service, the Bureau of
Reclamation, and the Tennessee Valley Authority.

A discussion of environmental impact statements and the Council's
role in this area can be found in Chapter 7 of this report. The
Council has expedited public notice of environmental impact state-
ment filings by publishing in the. Saturday Federal Register weekly
lists of statements received. The 102 Monitar,vm published monthly,
also reports on statements filed and gives other background informa-
tion. Finally, CEQ has arranged with the National Technical Infor-
mation Service (NTIS) and the Environmental Law Reporter
(ELR) to provide copies of environmental impact statements to the
public at a reasonable price.''

conclusions
The past year has been one of action, consideration, and new

initiatives, The Congress, involved primarily in debate on a multitude
of environmental proposals, has yet to take final action on most of
the important initiatives before it. On the administrative side, EPA
moved to implement the Clean Air Amendments of 1970 with a
number of major regulatory and standard-setting actions. Protection
of health from environmental contaminants was buttressed by the
proposed and final cancellation and suspension of a number of
pesticide products. Funding for the cleanup of Federal facilities has
continued to increase dramatically. Progress in water qualitywith
the, exception of vigorous criminal and civil enforcement efforts
has been slowed by Federal court decisions concerning the Refuse
Act of 1899 and even more so by the lack of urgently needed new
water quality legislation. Federal park and recreation programs con-
tinued to be carried out at increased levels, and wildlife protection
has received new emphasis. Federal agencies are preparing for a new
thrust in environmental research.

This year there have been major steps in implementing the Clean
Air Act and numerous other executive actions. At the same time, a
wide range of new laws is nearer passage. Once these new laws are
passed, the pace of implementation can be expected to quicken even
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more. This year and the next few years are -critical to laying the
framework for environmental improvement activities that will affect
our physical surroundings for decades.
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the past year
continuing
state progress

In the past year, States* have continued to allot more resources
and to bring imaginative thought to environmental programs. While
more manpower and funds were concentrated in such traditional
areas of concern as air and water quality, many States also passed
legislation in other environmental problem areas, among them : noise,
solid waste, radiation, and pesticide control. And, as part of a quick-
ening movement, more States have moved to enhance and protect
environmental quality by legislating land use controls. The laws vary
in comprehensiveness and method of control. Many cover specific
geographic areas, such as wetlands and coastlines.

Two States, New Mexico and Pennsylvania, adopted constitu-
tional amendments to guarantee protection of their environment.
Pennsylvania's "Natural Resources and Public Estate Amendment"
guarantees the people "the right to clean air, pure water and to the
preservation of natural scenic, historic and aesthetic values of the
environment." 1 In New Mexico, environmental quality was &sig,
nated a fundamental right to be preserved by the legislature.2 North
Carolina's legislature voted to put an amendment to conserve and pro-
tect its natural resources on the 1972 ballot for voter approval.3 These

''The term "State" includes the District of Columbia, Guam, Puerto Rico,
the U.S. Virgin Islands, and American Samoa where appropriate.
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amendments are significant, not only because of their clear statement
of constitutional authority to buttress State protection in the area of
environmental qualitvj but also because they give individuals and
groups standing in court and in administrative actions.

As was the case in last year's report. limited space and data force
this chapter to be a selective survey. Examples that are cited range
from interesting and unique innovations to actions representing
larger trends. To cite a particular example is not to endorse the
program. Nor should failure to describe a program or accomplish-
ment he viewed as a judgment that it is less important or significant
than others. Some important activities have been omitted either
because information was lacking or because they occurred too late
to be covered adequately.

controlling pollution
Setting and enforcing standards was the main thrust of State

activity during the past yea Appropriations for pollution control,
while continuing, to grow, in many cases could not keep up with
needs. New areas of regulation and increased needs for planning,
technical, and legal manpow6r to enforce standards and prosecute
polluters continue to be major problems vexing St .te environmental
activities.

broadened fiscal support
Most States continued to increase their direct appropriation

of funds for nollution control programs. Sonic States also experi-
mented fee systems in air and water pollution control. Figures 1
and 2 outline the increases in the amount of money and manpower
set aside he, the States for pollution control programs in air and water
qualityfor setting and enforcing standards and for monitoring,
'planning, and training. Virginia and Pennsylvaniaare two examples.
Virginia has more than tripled funding, to support its air pollution
control board staff for fisral years i 972-74 over the previous 2 fiscal
years 1970-72from $320,000 to $1.026.000. By the end of the fiscal
year ending June 30. Pennsylvania had 30 attorneys working full
time in environmental law enforcement. This is 10 times the strength
of the enforcement staff in August 1970.

Table 1 shows that the six New England and three Middle
Atlantic States accounted for 58.9 percent of the 50 State govern,.
ments' total spending for later quality in fiscal year 1969-70even
though only 24.1 percent of the population lived iim those States.
The eight Mountain States spent $L6 million, less than any of the
other geographic divisions. No Rocky Mountain State spent more
than $260,000 on water quality control. In the Northeascregion,
by contrast, no State spent less than $530,000.4

Table 2 shows spending for air quality control by region. It shows
that the three Middle Atlantic States and the five Pacific States led
all others by far in average expenditures.
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Figure 1

Funding and Manpower for State and Local
Water Pollution Control Agencies

MANPOWER
(in thousands of man.years

FY 1971 FY 1972

'Total rean.years supported by Federal, State and fecal fends
=state fouls

Source: Environmental Protection Agency, 1972

Figure 1 does not include expenditures for building waste treat-
ment facilities. In fiscal year 1971, States and conununities contrib-
uted $2.17 billion in grants and loans to help pay for construction of
municipal sewage treatment facilities. New York State has mounted
a large-scale effort for this purpose over the past few years. The first
phase of its pure waters program. started in 1968, is finished. Under.
this program, 352 sewage treatment projects have been built or are
undemay at a cost of slightly over $3 billion. A $1.2 billion bond
issue has been adopted by the New York 1,gislature to carry this
work forward and to undertake other environmental programs.5
The bond issue must be approved by the voters in the November
election, Of the $1.2 billion, $650 million would be used to con-
tinue cleaning up the State's waters; $150 million is earmarked
for public air pollution control facility grants; and $400 million
is to preserve and enhance the State's land resources, manage solid
waste, and provide fishing and other recreation opportunities.
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Figure 2

Funding and Manpower for State and Local
Air Pollution Control Agencies

MANPOWER
(in thousands of mayears)

- FUNDS
(in millions)7

FY 1971 FY 1972

'Total man -years supported by Federal, State and Local funds
ujtate and Local not including Federal Funds

Source: Environmental Protection Agency, 1972

Several other States passed or authorized bond issues for sewage
treatment and other environmental facilities last year. Texas voters
approved a $100 million bond issue for environmental purposes.°
Vermont authorized $50 million in bonds over a 10-year period for
the construction of municipal water pollution control facilities.' The
Oregon legislature directed the State's I.nvironmental Quality Com-
mission to issue $100 million in bond. for pollution control.° In
Minnesota, the legislature appropriated .',;10 million and authorized
a $25 million bond issuance to provide grants to municipalities for
construction of sewage disposal facilities.° In Missouri, the legislature
passed a $20 million sewage treatment bond authorization, which
voters must approve in the next -.1ection.'

Some States have developed new means tiqtrraise funds for 711-
lution control. Wisconsin passed a law levying a feel to cover monitor-
ing costs for both air and water pollution. Under The law, the State's
Department of Natural Resources can require all persons (except

160



Table 1

State Governthent-ExpenditureTforiWeter Quality Control,
hY..Region and 'Geographic- Fitdal Year 1.96940.

(Thousands of dollars)

Region and ographic division Total
expenditure

Total (50 States) $157,088

Northeast (9 States) 92,557
New England (6 States) 30,760
Middle Atlantic (3 States) 61.797

North Central (12 States) 26.073
East North Central (8 States) 23.231
West NiPrth Central (7 States) 2,842

South (16.States) ' 19.880
South.Atlantio (8 States): 11.767
East SeuthCentral.(4 States) 1,759
West South Central (4 States) .6,354

West (13States): 18,5713
Mountain (8 States) 1.606
PacifIc.(5 States) 16,972

Source' U.S. Department f Commerce. Bureau at Census.

Table 2

Average per
State

$3,141

10,284
5,127

20.599
2,173
4,646

405
1,243
1,471

440
1,589
1.429

201
3.394

State Government Expenditure for Air Quality Control, by
Region and Geographic Division, Fiscal Year 1969-70

(Thousands of dollars)

Regicn and geographic division

,.Total (50 States)

Total
expenditure

'522,767

-Average per
State

5455

Northeast (9 States) 5,343 705
New England (6,States), 1.175 196

-Middle ;Atlantic(3 States) 5.166 1J23
North Central (12 States) , --- 2,685 224

East North Central (5 "Aates) 1.961 392 ,'

"WeSt North Ctuttral (7 States) 714 102
Soutlf(16 States)_ :-=-::=.1,--- .7_ 6,538 409

South Atlantic (6 States) 4.309 539
East South Central (4 States) 1,213 -- 305
West South Centrat(4States) 1.011 253

West (13 States) /.211 555
Mountain (3 States) 1,238 055,
Pacific (5 States) _ - 5.973 1,195

Source: U.S. Department pfCommer--e, Bureau of ConsuS.
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municipalities) discharging, pollutants into the air or water to report
the nature, method, and amount of the discharge. The law calls for
rin annual monitoring fee of up to $10,000, based on concentration
and quantity of pollutants to finance State-sponsored monitoring. The
fee is to be paid by each discharger together with a $50 administrative
fee." A similar law levying an air pollution monitoring fee passed the
Senate in the legislature of Michigan, a State that already has a
water quality monitoring fcc. It still requires approval of the House.

Rhode Island is asking for voter approval in November 1972 of
a law enacted by the legislature to allow the Industrial Building
Authority to finance ':.:,tipollution equipment on existing industrial
plants through a loan guarantee of up to 80 percent of the cost
of the project."

The Ohio legislature enacted a severance tax on minerals re-
moved from Ohio. It will raise additional revenue for the State's
environmental programs with at least one-half of the proceeds being
used to reclaim abandoned strip-mined areas. The tax would
range from 4 cents per ton of coal to 1 cent per 1,000 cubic feet of
natural gas."

stricter regulation

States have been experimenting with new laws to upgrade
and tighten their regulatory activities. In the past, most regu-
latory procedures were cumbersome and time consuming. Pen-
alties for violators of pollution laws were light. In many cases, it
was easier for firms and municipalities to pollute and pay a small
penalty than to spend money for pollution control techno'ogy.
Many States are stiffening the penalties for pollution and f,tvI.am-
lining their enforcement capabilities.

air qualityTo accordance with the Federal Clean ir Act, EPA set
air quality standards for six of the most prevalent air pollutants:
particulate matter, sulfur oxides, carbon monoxide, hydrocarbons,
nitrogen dioxide, and photochemical oxidants. States and other juris-
dictions were required to submit by January 1972 implementation
plans for meeting these standards or face the alternative-of having
EPA write and impose its own plan. On May 31, EPA fully approved
14 plans and partially approved 41 plans,"

Table 3 shows the status of State legal authority to carry out air
implementation plans. Fifty-four States and territories now have
authority to adopt emission standards, limitations, and other meas-
ures geared to satisfy the requirements of the Federal Clean Air Act
of 1970. All 55 States and territories have authority to enforce
applicable laws, regulations, and standards. Fifty-one States and
territories have enacted authority to abate pollutant emissions on an
emergency basis. Fifty-three States and territories have authority to
prevent construction, modification or operation of stationary sources
whose emissions prevent attaining or maintaining national standards.
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Thirty-four States and territories have authority to require stationary
sources to install emission monitoring devices and to report the results.

The law that Texas adopted is typical of legislation being enacted
by States to require construction permits for facilities that may emit
air pollutants. Under the new Texas law, which was passed in the
fall of 1971, applicants for construction permits must submit to the
Texas Air Control Commission copies of all specifications necessary
for determining whether the rl.:sW plant will comply with State air
pollution control standards. If the permit to construct is granted,
the person in charge of the plant must apply for an operating permit
within 60 days after plant operations begin. Monitoring data ittty be
required."

Alabama enacted its Air Pollution Control Act of 1971 last Sep-
tember.1 This law established an Air Pollution Control Commission
with authority to adopt air quality, emission, and emergency episode
standards. The Commission was also authorized to issue permits for
new construction and for the modification or use .f any equipment
that-may be a pollution source The law sets penalties of up to
$10,000 a day for violations of the Act or Commission regulations.

Table 3

Legal Authority Necessary for Carrying Out State Air
Quality Implementation Plans (as of May 26, 1972)

Legislative euthori
States with authority

Approved npplitsv*ed

Adopt emission Standards, limitations and other
measures to attain and maintain national-standards.
Enforce applicable laws, regulations, and standards,
and seek injunctive relief.;

3; Abate pollutant emissions on anernergency basis,
4. Prevent construction, modification or operation of

statianary sources -whose emissions will prevent at-
.tairting or- m-aintaining national Standards.

5.-Obtalri information needed to determine air pollu-
tion source cornpliance.

6, :ReOuire stationary.seurcesto install emission moni-
toring devices and report results,to State which in

:turn shall ..nialcesuch information -available to the
public

7. Inspection. and testing of..motor vehicles and/or
application of transpertation.control measures.and
land use control measures.2

inclUdes partial disapprove's.partial
2 Authority that mey-be.required in additiOn to that listed above for attaining end

Meintaining-nationatstandards- mincludea District of Columbia, Guam, Puerto RiCe,
11.5% Virgin IslaridS,-and American Samoa. In some cases, figures are approximations
based on' best available date.

2 Have thnetables for obtaining necessary legal authority.

0.5 Environmental Protection Agency. Office of Air Programs.
= -

54

55
51.
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:The promising new Alabama law replaced a law with many
deficiencies.

Under a new Tennessee law," the Commissioner of Public Health
is now able to initiate direct enforcement action, thus speeding the
procedures. Prior to this law, it was necessary for the State Air Pollu-
tion Control Board to issue an enforcement order in each case before
the Commissioner could take any action. In effect, the new law
makes the Board an advisory and policy-setting organization rather
than the primary instigator of enforcement action. In addition,

Air Pollution Control Division of the Tennessee Depar anent
of Public Health now has the authority to enforce specific local air
pollution regulations if local authorities do not do :,O. Prior to pas-
sage of the new law, it would have been necessary for the State to
take over the entire local program if there were any failure."

In California, a so-called People's Lobby Initiative 2° appeared on
the June ballot. The Initiative proposed revolutionary re°.a.ns for deal-
ing not only with air pollution problems but also with powerplants,
pesticides, and oil and gas exploration. The Initiative proposed strin-
gent penalties for air polluters. In a section called "Incentive
Levies," 21 any person found to violate any air pollution law in the
Health and Safety Code would have had to pay, within 1 day, 0.4 per-
cent of his prior year's gross income and an equal sum each day until
an abatement program was undertaken. When the prograrn was com-
pleted, the person would be refunded 75 percent of what he paid. In
the June 6 election, the entire initiative was defeated by about a 2-to-1
margin.

Under the Federal Clean Air Act, authority .to regulate emissions
from new automobiles is reserved to the Federal Government with
a special exception for Califomia.22 To meet compelling and ex-
traordinary conditions in that Stare, California is eligible for a waiver
from EPA, permitting it to establish stiffer standards for new motor
vehicles than Federal standards. All State governments retain au-
thority to achieve ambient air quality by means other than emission
limits on new vehicles. Thus, State activity in this area has been prin-
cipally concerned with strengthening State inspection of emission
-.ontrol devices to insure proper operation. In addition, some States
h we begun to develop new plans to regulate the use of autos in order
to meet air qtrAlity standards (see Table 4).

During 1971, at least five States took additional steps to tighten
their regulations on automobile emissions. In California, legislation
was enacted requiring the use of antismog devices on all 1966-70
cars and trucks. Under the law, the State's Air Resources Board was
authorized to set standards that would significantly reduce nitrogen
oxide emissions. Motor vehicles corning up for 1973 registration
must have the devices installed.23

New Jersey enacted an amendment to its Air Pollution Control
Code 24 to require annual emission testing of automobiles. Cars that
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Table 4

:Transportation goOttOls-ReAtiOed or- Being- Considered by
States

Motor Meter Fuelvehicle vehicle conversioninspection retrofit

Alaska
Arizona
Arkansas
California
Colorado
Connecticut
District of. Columbia
Florida
Kentucky
Louisiana
Maryland X
Massachusetts X
Minnesota
Nebraska X
Nevada-
New Jersey
New Mexico
Nev York
North Carolina
Ohio
Oregon
PennsvIvanla
Tennessee
Texas
Utah
Washington X
Wisconsin X

Source: U.S. Environmental Protection Agercy.-

x
x

mpreved
public . Otherstrartspor- -

tatlon

X

X

X

fail the testbeing given as part of the regular safety inspection begin-
ning July 1, 1972will not be allowed on the roads without corrective
measures.

Louisiana enacted legislation to require, as part of its periodic in-
spection program for automobiles, an inspection of the automotive
emission control devices required under Federal law for all models
produced or sold after model year 1968 to assure that the devices are
operative. The law also requires the Director of Public Safety to
promulgate standards for installing approved emission control devices
on new and used motor vehicles operating on Louisiana highways
by 1976.25

Oregon legislation authorizes its Department of Environmental
Quality to establish motor vehicle emission standards for existing
vehicles and to certify emission control systems. The act also pre-
scribes testing and licensing of persons to certify the devices.25

water qualityTable 5 shows the level of State activity in carrying
out water quality programs. By April 1972, all but eight States had
standards in effect which were ully approved under Federal law. All
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50 States had some form of _monitoring system in effect. And over
30 States had established a permit system to control water pollution
by industry.

new regulatory controlsConsiderable new State water quality
legislation control was initiated in the past year. The State of Wash-
ington enacted legislation empowering the Director of its Department
of Ecology to require the use of "all known available and reasonable
methods of treatment" of waste water discharged into the State's
watersregardless of established water quality standards.' Washing-
ton is the only State to adopt such an approach by legislation.

Idaho and Georgia have amended their enforcement procedures
for water pollution. In the new Idaho law, responsibility for pollution
control was consolidated in a Department of Environmental and
Health Protection. In emergencies when it is not feasible to follow the
Department's normal administrative procedures, the Idaho Attorney
General is empowered to take direct and immediate legal action
against polluters.28 Georgia amended its Water Quality Control Act
to abolish the Georgia Water Quality Board and form a new Environ
mental Protection Division in the Department of Natural Resources
with authority over water quality. The new Division was alined with
greater enforcement authority. Included in the new amendments
were civil penalties of up to $1,000 for each violation and up to $500
for each day that such a violation continues. The law also established
civil liability for the costs of cleaning up oil and other toxic spills and
for the costs of restoring damaged natural resources. The Environ-
mental Protection Division is authorized to go to court directly
against elected officials as individuals when they fail to carry out
the provisions of the Act.' Finally, another amendment to the Act
makes water quality data available without subpoena to private
parties in private litigation."

In Tennessee, the 27-year-old Stream Pollution Control Act was
replaced by a new water quality law.31 Under the old statute,
polluters could only be prosecuted if they violated a special order of
the Stream Pollution Control Board. Special orders could be issued
only if pollution had already taken place. As many as eight adminis-
trative steps could be required before a discharger could be taken to
court. Because of the time limits allowed for the various steps, as
much as 2 years could go by before the Stream Pollution Control
Board could obtain a court order. The State had taken only five
pollution cases to court under the old statute and had won decisions
in only two. The new law deals directly with this problem by making
it unlawful to fail to apply for a discharge permit, to discharge wastes
without a valid permit, or to violate either the terms of a permit
or water quality standards. Finns violating the law may be fined
as much as $5,000 per day. And any manager of such facilities who
knowingly circumvents the law is liable not only for the fine but also
for a 2-year prison term.
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STATE

Alabama
Alaska.
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa

Kansas
Kentucky
Louisiana
Ma ine
Maryland
Massachusetts
Michigan
Minnesota

Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico

New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode island

South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia

Washington
West Virginia
Wisconsin
Wyoming
Guam
Puerto Rico
Virgin Islands

Table 5

State Water Quality Program Elements
April 1972

INTERSTATE
(Federal Appalled) STATE

WATER QUALITY STANDARDS PERMIT SYSTEM CONSTRUCi
TION

FULLY EXCEPTIONS MUNICIPAL INDUSTRIAL GRANTS

1 Municipal & Industrial Only
Municipal Only
Municipal & state Only

4 Industrial Only

Source: , ironmental Protection Agency, 1972

ROUTINE
TREATMENT

PLANT
INSPECTION'

3
_ 2

1

1
4
1

2

STATE
MISNITQRINC

SYSTEM

RUIN PLANS
TO NE

DEVELOPED
FT 1N72

5
21

11
7
3

6
20
3
6
7

28
15

18
3
6
11
25
10

4
4
3
4

20
5

7
49
15

17

9
3
6

30
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In Illinois, the Pollution Control Board adopted a comprehensive
set of new water pollution regulations for the State. covering both
water quality standards and water use designations. The regulations
also cover effluent standards, monitoring and reporting, waste treat-
ment performance criteria, sewage discharge criteria, waste disposal
from watercraft, discharge permits, and implementation plans."

Legislation increasing penalties for oil spills was enacted in New
Jersey and Alaska. The New Jersey legislature passed a bill in May
1971 authorizing fines for oil spills in New Jersey waters. The new law
holds offenders liable for up to $14 million in cleanup expenses.'
In Alaska, the legislature set a maximum penalty of 1-year imprison-
ment and a $25,000 fine for oil discharges not approved by the De-
partment of Environmental Conservation."

Florida's Oil Spill Prevention and Pollution Control Act 35 was
held to be invalid by a Federal district court." The court held that the
law conflicts with Federal maritime law, which preempts State and
local law. Florida's law imposes unlimited liability without fault
on virtually all vessels discharging oil or other pollutants in the
State's territorial waters while going to or from Florida ports. Ter-
minal facilities are subject to the same liability. The Supreme Court
will hear an anneal by the State of Florida on the ruling.

Maine's oil discharge prevention and pollution control law, which
is similar to Florida's, is also being tested in court. It also places a fee
on all transfer of oil along the Maine coast. The fees collected are to
be used to establish and maintain an oil spill clean-up fund.37

States are increasingly using discharge permits and discharge dis-
closures as an administrative device to force compliance with stand-
ards. Maine, for example, authorized the State Environmental Im-
provement Commission to issue licenses to industries and municipal-
ities that discharge wastes into any State waters." In Washington, the
Pollution Disclosure Act of 1971 requires those who are dumping
pollutants into the air or water of the State to submit a record of
those discharges to the Department of Ecology."

The Oklahoma Water Resources Board adopted a new program in
1971 requiring that major industries periodically submit detailed
chemical analyses of wastes being dischaiged into waterways. To
provide equivalent methods of analysis and uniformly accurate re-
sults, the State now requires that all commercial and industrial
laboratories be certified by the Oklahoma Water Resources Board.

In April 1972, the New Jersey legislature approved a bill empower-
ing the State to make industries pretreat their wastes before emptying
them into public sewer systems.° In Nevada 41 and Alabama 42 new
laws require industries to obtain discharge permits and report waste
discharges.

Vermont enacted a law jit 1969 levying an effluent fee on industrial
and municipal dischargers not in compliance with State water quality
standards.43 The latest amendment to that law was passed in the
1972 legislative session. It eliminates the effluent charge for those
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industries and municipalities that arc adhering to pollution abate-
ment schedules established in temporary discharge permits issued to
them by the State." As explained in last year's report, these tempo-
rary permits are given to dischargers who are not in compliance with
water quality standards but are working toward them. Under the
original law, only holders of "discharge permits," who are in com-
pliance with standards, were exempt from the fee.

Minnesota, Indiana, and New Hampshire also took step_ s to control
pollution of their rivers and lakes. Minnesota imposed controls on
wastes dumped from boats. The Minnesota legislation requires water-
craft to provide retention facilities in lieu of treatment devices and
authorized the Pollution Control Agency to speed up the rate at
which devices must be installed for particular waters.' Indiana levied
an 8-cent tax on marine gasoline and will use the income for anti-
pollution purposes." New Hampshire enacted legislation in June
1971, making persons who unlawfully discharge contaminants into
State waters liable to the State for any damage to fish or other
aquatic life or wildlife and their habitat.'

A number of States have recognized the pollution problems caused
by feedlot operations and are taking steps to control and regulate
them. Sixteen States now either have specific laws and comprehensive
regulations on feedlots or are in the process of developing them.
During the past year, Minnesota adopted regulations and standards
governing the storage, collection, transportation, and disposal of
wastes from feedlots. The regulations require permits for the con-
struction and operation of feedlot waste disposal systems.'® New
Indiana legislation authorized the State's Stream Pollution Control
Board to regulate feedlots:" South Dakota adopted new regulations
spelling out procedures for securing a permit to discharge waste from
a feedlot. It also passed regulations for operating water pollution
control facilities for livestock enterprises."0

greater state involvementIn 1969, Ohio created the Ohio
Water Development Authority (OWDA) to help provide sewage
treatment systems to municipalities and industries. This year Ohio
empowered OWDA to take over and improve any sewage systems
that fail to meet the standards set by the Water Pollution Control
Board.'' In addition, Ohio's Department of Natural Resources has
been combating water pollution by wielding its enforcement au-
thority under the 3-year-old Stream Litter Law.52

Some States are attempting to develop area or watershed protection
programs. For example, California is working jointly with Nevada on
a comprehensive watershed protection program in the Lake Tahoe
area. An advanced waste treatment plant installed on the California
side of the border provides 98 percent treatment before the effluent
is pumped to a storage reservoir outside the Lake Tahoe drainage
basin. In Virginia, the State Water Control Board is developing plans
for a project described as "Tahoe East" at the Occoquan Reservoir.
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The hoard made a major break with the past by adopting a policy
of treating the sewage effluent to very high levels to permit its reten-
tion in the watershed and to insure safe use for the water supply.
The plan calls for using the technology developed at the advanced
Smith Lake Tahoe Treatment Facility,

New Hampshire also enacted. legislation establishing basin-wide
pollution control facilities in the Winnipesaukee River Basin. The
facilities %yill be planned, constructed, and operated by the New
HampshW Water Supply and Pollution Control Commission if the
affected municipalities concur. This is a further example of the more
direct State involvement in sewage treatment noted in last year's
report, which discussed ongoing programs in Maryland, New York,
and Ohio,"

Basin plans, required by EPA regulations as a precondition to
receiving waste treatment construction grants,54 are becoming a
major tool for State involvement in comprehensive water quality
planning and implementation. The basin-wide approach portnits
more effective control of pollution at lower costs than if individual
communities worked independently on the problem.

sediment and erosion control Sediment resultitvr from soil
erosion is the Nation's major water pollutant by volume and often
carries other harmful pollutants such as nutrients and pesticides. Farm
and forest lands needing erosion control are still the primary sediment
sources, but other sediment sources such as residential, indus-
trial, commercial, and institutional construction in urbanizing areas,
highway and roadbuilding, and surface miningpresent growing
problems.

Major responsibility for the prevention of soil erosion has been
vested in soil conservation districts in each of the 50 States, Puerto
Rico, and the Virgin Islands. There are now 3,027 of these districts,
with boundaries mainly folloving, county lines. They include over 98
percent of the privately owned land in the Nation. In each State,
the districts are supervised by a State agency, usually a soil and
water conservation commiss;on." 'the districts provide services to
landowners in evaluating their conservation problems, determining
land capabilities, and installing structural and vegetative measures
and management systems designed to meet conservation requirements.

The prevention of erosion and the control of sediment have been
prime objectives of conservation' districts since their inception. Con-
servation plans developed for rural landowners give first priority to
erosion control. Also, in some areas where highways, commercial
developments, and urban housing are being concentrated, creating
major sediment problems, districts have developed land use, erosion
prevention, and sediment control programs with States, counties,
towns, and cities.

Most district work has been carried on with landowners on a volun-
tary basis. There is a growing recognition, however, that some form
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cf regulatory authority is needed to control sediment. In 27 States
and Puerto Rico, districts are authorized to issue land use regulations
for controlling soil erosion. Because most of these State laws require
a hearing and referendum before any such regulation may be enacted
by the district, the provisions have not been used to any great extent
in the past. Only two soil conservation districts have land use regula-
tions currently in effect, one in North Dakota and the other in
Oregon.57

Some States have enacted new legislation to strengthen State pro-
grams for the control of erosion and sediment. Iowa, in 1971, enacted
a law which requires the State's conservation districts to adopt regu-
lations to establish soil loss limits and provide for their implementa-
tion. Districts are authorized to require landowners to employ sedi-
ment control practices. However, no landowner may be required to
establish any new practices unless Federal or other public cost-sharing
funds have been approved and made available to the landowner in
an amount equal to 75 percent of the cost

Ohio amended its Soil and Water Conservation District Law in
January 1972 to authorize the Director of Natural Resources to de-
velop a procedure for coordinating agricultural pollution abatement
and urban sediment control programs on the basis of standards for air
and water quality set by the Ohio Air Pollution Control Board and
the Ohio Water Pollution Control Board,''

The Virgin Islands enacted legislation in March 1971 which re-
quires the Virgin Islands Soil and Water Conservation District to
prepare and adopt regulations designed to prevent improper develop-
ment of land and other harmful environmental changes, including
comprehensive erosion and sediment control measures. Such measures
are applicable to both public and private developments, including the
construction and maintenance of streets and roads. Before land is
cleared, grader', filled, or otherwise disturbed, earth change plans
must be submitted for approval as conforming to the Islands' environ-
mental protection plan.6°

The pioneering State program for controlling nonagricultural
sediment was the 1970 Maryland law which established the first com-
prehensive Statewide regulatory system." Other States, such as Vir-
ginia, are considering similar legislation.

phosphatesSome cities and States have continued to enact
legislation to curb the level of phosphates in detergents. Eight States
now have legislation regulating or affecting phosphates: ,Florida,
Indiana, Maine, Michigan, Minnesota, New York, Connecticut, and
Oregon.

The New York law provides that no household cleansing product
can be distributed or sold if it contains phosphorus in excess of 8.7
percent by weight. And after June 1, 1973, phosphorus will be
banned from New York cleansing products. The State also provided
for labeling and for control of other substances in cleansing products
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which might prove environmentally harmful. Another important
aspect of this bill is that the authority of local governments to regu-
late in this area is totally preempted by the State.'

The Connecticut law also bans the sale of detergents with more
than 8.7 percent phosphorus by weight. The law also requires that
phosphate content be labeled. After June 30, 1973, all phosphates
will be banned with the exception of detergents manufactured for
use in machine dishwashers, beverage and food processing, and indus-
trial cleaning equipment.'

Maine," Michigan,' and Florida" all have newly enacted laws
covering phosphates and other harmful materials in detergents. The
laws of Maine and Michigan set limitations similar to those of New
York and Connecticut. The Florida law bans the sale after Decem-
ber 31, 1972, of those detergents "which are reasonably found to
have a harmful or deleterious effect on human health or the
environment."

The Indiana legislature set January 1, 1973, as the effective date
for banning the sale of phosphate detergents. The deadline is ex-
tended to April 30, 1973, for detergents that will enter Waste waters
from commercial cleaning establishments or other Waste waters that
do not enter public sewers or streams 67

Oregon's law" requires labels on all cleaning agents sold in the
State to show the phosphate content by weight, including grams per
recommended use level. Phosphate control legislation is pending or
being carried over from previous legislative sessions in eight other
State legislatures: Alaska, Hawaii, Illinois, Iowa, Kansas, Maryland,
Massachusetts, and Missouri. The legislatures of Arkansas a° and
Montana 70 passed resolutions requesting the Congress to investigate
the problems of phosphate control.

On September 15, 1971, Federal agencies indicated that a number
of phosphate substitutes for detergents were hazardous to health.
They also announced a program to identify bodies of water
eutrophied by phosphates and indicated that EPA will work with
States and municipalities to upgrade sewage treatment facilities
On such waters to remove phosphates. They suggested that State
and local governments reconsider policies that might unduly restrict
the use of phosphates in laundry detergents in view of health
considerations.

ocean clumpingRhode Island enacted a bill requiring anyone
intending to dump or transport waste or dredged materials within
the territorial waters of Rhode Island to obtain a permit from the
State Director of Natural Resources. Under the law, restricted mate-
rials include silt, mud, shale, rock, muck, sand, garbage, or sewage.
Applications for permits and public hearings are required. After a
permit has been issued, a State inspector must be aboard the tow
vessel at all times during the transporting and dumping operation.71
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New Jersey adopted the Clean Oceans Act of 1971 72 and began
preparing regulations to control the dumping of sewage, industrial
wastes, and other pollutants into the sea. It is estimated that 88 per-
cent of all East Coast ocean dumping from New Jersey of sewage
sludge occurs within a few miles off the New Jersey Coast." Of that
total about 30 percent of the sludge originates in New Jersey itself.

Under this Act, the New Jersey Department of Environmental
Protection has designed dual purpose regulations. The first purpose
is to gather data on the scope, size, and methods of existing ocean
dumping off the New Jersey coast. The second purpose is to impose
an outright ban on ocean disposal of dangerous wastes, especially
those for which adequate land-based disposal or treatment techniques
already exist. Regulations to cover all dumping will be developed
by the Department of Environmental Protection.

solid wasteThirty-two States now have solid waste control lays,
with 25 States requiring solid waste disposal permits (see Table 6) In
many cases, however, implementation is left largely to local author-
ities. And as can be seen in Table 7, a number of States have com-
pleted statewide solid waste disposal plans.

Florida is the first State in the Southeast to adopt a long-range
solid waste disposal plan. The program begins with a plan to eliminate
150 open trash dumps by July 1972. Projections for 1990 show a
solid waste collection in the State of 22 million tons of trash, com-
pared with 7.5 million tons now.

The New Jersey Board of Public Utility Commissioners issued
regulations in July 1971 for solid waste collection and disposal.
New jersey, the only State in which the refuse industry has been
designated as a public utility, will require that anyone engaged in
solid waste collection or disposal obtain a certificate of public con-
venience and necessity_. Rules have been established to govern licens-
ing and operations.

Oregon enacted legislation during the 1971 session that consoli-
dates statewide solid waste management responsibilities in the De-
partment of Environmental Quality.74 It provides for a permit system
for establishing and operating solid waste disposal sites. The law also
provides eminent domain to acquire sites.

Michigan's Solid Waste Management Act vent into effect in early
1972. The law covers planning and operation of refuse management
systems, licensing and regulation of garbage and refuse disposal
operations, and regulation of collection centers for junked vehicles.
Under the law, every city, village, or township with a population of
at least 10,000 and every county must submit a solid waste manage-
ment plan to the Director of Health for review and approval before
July 1, 1973.75

Nevada is also adopting the statewide approach to solid waste
management. During the 1971 session its legislature passed a bill
ordering the Health Division to establish such a system.7®
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Table 6

Status of State Solid Waste Regulation

Solid Rules and Disposal
waste regu permit
laws lotions required

Political subdivisions

Technical Financial
assistance assistance

Alabama X
Alaska
Arizona X
Arkansas, X
California
Colorado X X X X
Connecticut X X X X
Delaware X X X
District of Columbia X
Florida X
Georgia X
Hawaii. X
Idaho X
Illinois X X X X
Indiana X
Iowa X X X
Kansas n X X
Kentucky X X X X
Louisiana X
Maine X
Maryland X X X X
Massachusetts X X X X
Michigan X X X
Minnesota X X X
MissiSsippi X
Missouri X
Montana X. X
Nebrdska
Nevada X
New Hampshire X X X X
New Jersey X X X
Now Mcxico X X
New York X X
North Carolina X X
North Dakota X
Ohio X X.
Oklahoma X X
Oregon X X
Pennsylvania X X
Rhode Island X X
South Carolina X X
South Dakota X X
Tennessee X X
Texas X X
Utah X
Vermont X
Virginia X X
Washington X X X
West Virginia X
Wisconsin X X X
Wyoming
American Samoa
Guam
Puerto Rico
Trust Territory
Virgin Islands

Source: U.S. Environmental Protection Agency.



South Carolina's Pollution Control Authority recommended in itsofficial State plan that solid waste be managed on a county-widebasis. The Pollution Control Authority also recommended using sani-tary landfills. The authority counted only 5 that arc operating satis-factorily throughout the whole State and said 18 were required.Illinois and Vermont joined Oregon in legislating to control theproblem of throwaway beverage containers. Under the Oregon law,'a 5-cent refund value is set on all containers for beer and soft drinkssold in the State. To promote use of beverage containers of uniformdesign, a 2-cent refund value is established if the container is inter-changeable. The Oregon law also banned all cans with pull tabs anddetachable lids. The new regulations proposed by the Illinois Polllu-tion Control Board on November 15, 1971, would require all softdrink and malt beverage containers to be redeemable by the con-sumer for a minimum of 5 cents at the retail level. The proposal wasbased on the recommendation of the Illinois Solid Waste Manage=sent Task Force. At the time of this report, the proposed rules arebeing challenged in court. The law passed by Vermont bans all non-returnable beverage containers by 1973.7' Several years ago, Vermontabandoned a law banning nonreturnable beer bottles because theadvent of beer cans made it ineffective.

noiseContinuing last year's trend, State legislatures have beenactive in considering, proposing and passing antinoise
Comprehensive legislation was enacted in New Jersey in January.Under that law, the Department' of Environmental Protection canregulate noise that is harmful to physical health or enjoyment of life.A 13-member council was also established by the Act to review anyregulation that the department proposes. Fines of up to $3,000would be levied for each violation.'"

The North Dakota legislature vested antinoise authority in theState Department of Health. The department was charged withdeveloping rules, regulations, and standards for the control of alltypes of industrial, agricultural, and community noises. The stand-ards aim to minimize hazards to health and safety caused by excessivenoise. The law covers noise from such diverse sources as farm
chincry and rock bands but exc: ides aircraft."

On December 6, 1971, Illinois enacted antinoise legislation thatauthorizes the State's Pollution Control Board to work with the
Illinois Institute of Environmental Quality to establish categories ofnoise emissions and to study the technological and economicfeasibility of noise level limits. It specifies that both people andproperty should be protected from excessive noise pollution."Colorado has also adopted legislation on noise. Its new law limits

noise levels for various sources, time periods, and locations.s2
Massachusetts enacted a law regulating the operation -of snow-mobiles. The new law sets.up a two-step schedule for noise controls.Prior to July 1, 1972, snowmobiles producing a sound level of more

175



Table 7

Progress in State Solid Waste Management Plans,
June 1, 1972

Inventory Plan draft Plan
stage stage ! completed

=.-
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Source: Environmental Protection Agency, office of Solid Waste Management Programs
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than 82 decibels were outlawed. After July 974 the ceiling is
reduced to 73 decibels.83

Michigan enacted new legislation giving the State authority to
establish rules for operating snowmobiles and to set noise standards.
The law also authorizes the State to tighten registration procedures

and to provide for the protection of life, private property, and
natural resou rces."

Vermont also enacted legislation restricting off -road recreational
vehicles on public land to areas designated by the Secretary of .Envi-
ronmental Conservation."' Vermont's new law also provides that
snowmobilers must have permission to enter private property. Noise
levels must be reduced to 82 decibels this year and thereafter to such
levels as the Secretary may specify.

radiationA number of States have moved to regulate radioactivity
in the environment. Three StatesMinnesota, Maryland, and Ore-
gonhave issued water use permits, containing limitations on radio-
active effluents, to utilities constructing nuclear reactors.

The legal uncertainty reported in last year's Annual Report con-
cerning the authority of the States to regulate radioactive emissions
from nuclear powerplants was removed on April 3, 1972, when the
Supreme Court handed down its decision in Northprri State Power
Conipany v. Minnesota." The Court upheld the decision of the U.S.
Court of Appeals that a State is without authority to impose radia-
tion protection standards on activities licensed by the U.S. Atomic
Energy Commission. The State had attempted to set more rigid lim-
its on a nuclear powerplant's radioactive discharges. Briefs had been
filed in support of Minnesota by the States of Maryland, Michigan,
New Mexico, Vermont, and Wisconsin.

Three StatesNew Jersey, Ohio, and Michigan initiated special
studies of nuclear power within their borders. In October 1971, the
Governor of New Jersey appointed an interdepartmental nuclear
energy council to coordinate that State's policy on the }peaceful uses
of nuclear power. The council was directed to make thorough and
comprehensive studies of proposed nuclear powerplant locations
and to analyze their environmental impact. The directive specified
that the possibility of thermal pollution and excess radiation dis-
charges must be considered.

The Ohio Department of Natural Resources ordered an assess-
ment of the impact of that State's first two nuclear powerplants. The
7-month study, which will be paid for by the utilities, will consider
the impact of thermal and other discharges as well as the social
impact of the Davis-Besse and William Zimmer nuclear plants. The
study will also probe the effects of the plants on aesthetic values,
on nearby recreational activities, and on other aspects of the environ-
ment. According to the State, if the study shows that the present
design of a plant's systems or procedures pose an environmental or
social problem, alternatives will be reviewed.
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Michigan swill study the environmental effects of the Palisades
nuclear plant site on Lake Michigan. The study's principal aim is
to generate additional practical knowledge of the effect of the dis-
charges from cooling towers on adjacent human activity, Specifically,
the Michigan study will investigate the ways that cooling tower opera-
dons affect highway conditions, human environment, atmospheric
changes, and agriculture.

pesticidesSeveral States enacted pesticide legislation during 1971.
Most of the legislation either authorized a State agency to issue
regulations on pesticide use or established lists of acceptable
compounds,

Montana passed a Comprehensive Pesticides Act in 1971 to control
the distribution, sale, application, disposal, and transportation of
pesticides and related devices. The new law also calls for the regis-
tration of pesticides and licensing of applicators and establishes pro-
cedures for appeal and penalties for violators. A temporary advisory
committee was also established."

In March 191, New Hampshire enacted legislation empowering
the Pesticide Control Board to prohibit or restrict the sale and use
of pesticides that the Board finds harmful to man or other nontarget
organisms." A Michigan law that became effective on January 1,
1972, directs the State Department of Agriculture to issue a list of
pesticides that are potentially harmful to humans. Retailers and
wholesalers must obtain licenses to sell such pesticides and must re-
port all sales of such pesticides. Persons seeking an applicator's license
will be required to show that they understand the acceptable uses and
potential dangers of the product."

The NeW Jersey legislature enacted a pesticide bill in June 1971.
It authorizes the Department of Environmental Protection to estab-
lish regulations aoverning the sale, use, and apjiiication of pesticides
in that State. The Department is authorized to file an injunction
against anyone violating the regulations mid to impose penalties up to
$3,000 for each day of violation."

The North Carolina legislature enacted a comprehensive Pesti-
cide Control Act in July 1971. The law is designed to regulate the
use application, disposal, and registration of pesticides. A Pesticide
Control Board was also established and charged with developing a
list of restricted-use pesticides, The Board is also to write regulations
on registering such pesticides and to develop a permit system for
applicators a1

In California. two new pesticide laws were passed in 1971. One
requires the licensing of pesticide advisers and establishes permits for
pesticides. The other new law prohibits the use of misleading adver-
tising and bars the handling of ,pcsticides and -containers except in
compliance with regulations issued by the California Department
of Agriculture."

Georgia launched a pesticide usage profile to determine the type,
quantity, and location of pesticides used in the State. The profile will
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also be used to pinpoint specific environmental hazards associated
with the formulation, transportation, use, and disposal of pesticides
and their containers. A Pesticide Usage and Application Act passed
the 1972 Georgia General Assembly. The Act gives the Georgia De-
partment of Agriculture regulatory responsibility, but recptires the
Commisioner of Agriculture to consult with the Director or the Di-
vision of Environmental Protection prior to setting standards for
storing or disposing of pesticides and pesticides containers."

Several other States passed pesticide laws. Among tlieM were Dcia-'
ware," Alabama," Indiana, "` 'Texas," and Utah," Texas empowered
its Structural Pest Control Board to establish standards and to issue
regulations and licenses. Utah gave similar responsibility to its Com-
missioner of Agriculture.

The Connecticut Department of Environmental Protection issued
new regulations in December 1971 to control insecticide use against
defoliating ir sects such as the gypsy moth. The regulations require
permits for aerial spraying for agricultural purposes. And they urge
treatment of defoliating insects from the ground in areas of intensive
human use. The regulations also contain an outrigh. ban on the use
of broad spectrum pesticides for nonagricultural purposes."

In May of 1971, the California Department of Agriculture issued
an emergency regulation setting mandatory intervals between the
time certain crops are treated with pesticides and the time when
workers can reenter fields where "substantial contact" with the treated
crop will occur. The regulation requires the labels on oesticide con.
taine to list the appropriate timetable laid down in the regulation.
Until products have been labeled, manufactrers must supply dealert
with supplementary printed directions.

Proposition 9, sponsored by the People's Lobby and voted on in
the June California elections, would have prohibited the use of
most persistent pesticides. No person could use, manufacture, or even
possess them except under a permit from the State Director of Agri-
culture. The Director would need authorization of three- fifths of the
members of- each House of the legislature in order to issue the permit.
This initiative was not enacted into law.

national symposiumA National Symposium on State Environ-
mental Legislation was held in Arlington, Va., on March '5-18,1972.
It was sponsored by the Council of State Governments, the Council on
Environmental Quality, the Environmental Protection Agency, and
the Department of the Interior. The symposium brought together for
the first time all elements of State government and tepreeritatives.of
Federal agencies to develop State legislation covering a broad range

environmental problems. Suggested legislation prepared by the
workshops will be submitted to the Council of State Governments
for inclusion in the Council's annual recommendations to the States.
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organizing for action
Last rar's report dealt in some detail with the way that several

States reorganized programs to deal with their greatly enlarged
responsibilities in the environmental area. The theme of i.;st year's
organizational effort by the States was centralized direction and
control: That same theme continues throughout the period of this
year's report. More States arc also beginning to follow the Federal
Government in analyzing the impact on the environment of their
programs and activities,

On May 26, 1971, Nebraska enacted an Environmental Protec-
tion Act, -.mating a new Environmental Control Council and a De-
pa.rtment of Environmental Control, The Council has authority and
responsibility to adopt standards and regulations and to issue and
revoke permits. The Department has admiAr-ative and enforce-
ment responsibility for water and air pollution control and land use.10°

On July 1, 1971, New Mexico established an Environmental
Improvement Agency under the 1971 New Mexico Environmental
Improvement Act. °1 The Act empowers the agency to administer
all environmental, and consumer protection programs in the State.
A five- member Environmental, IinprovImor;', Board appointed by
the Governor is responsible for promulgating stankrils and regu-
lations for food protection, product safety, water supply, liquid and
solid waste disposal, air quality management, radiation, noise and
vector control, environmental injury, protection, toxic environmental
chemicals, and occupational health and safety. The agency has five
operating sectionsconsumer protection, general sanitation, water
quality, occupational health, and radiation protection and air qual-
ityas well as an environmental laboratory.

Connecticut created, in October of 1971, a Department of Envi-
ronmental Protection, which consolidated most of the State's anti-
pollution programs. The new Department replaces 16 independent
agencies, boards, and cornrnissions.10'

Arkansas in its 1971 legislative session created a Department of
Pollution Control and Ecology as one of the major departments of
the State government. One of its functions is to make loans for financ-
ing waste water treatment plants. The Act also empowered the De-
partment to issue revenue bonds in amounts to be authorized by the
legislature, to issue permits, to collect fees, and to approve reclama-
tion plans for strip mining.'"

Alaska in 1971 created a Department of Environmental Conserva-
tion that is charged with overall coordination and planning related
to the environment of the State, It will promulgate and enforce
regulations and standards for all sources of air pollution and both
surface and subsurface water pollution and for land use. The Depart-
ment has five divisions; marine and coastal zone management;
terrestrial ecology and environmental management; water and air
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quality control; land use and urban development; and permafrost
and soils engineering.1°'-

The Louisiana legislature voted to continue its Joint Committee
on Environmental Quality,'" All legislation relating to control of
the environment is referred to it, and all action is deferred until the
committee completes a full report. One of the major subjects to be
considered by the committee is the problem of industrial waste
disposal,

At least seven StatesMontana,"" Washington,"' Delaware,'"
New Mexico,1o" North Carolina,"° Wisconsin,'" and Indiana 11 2

have enacted legislation in 1971 and 1972 requiring some form of
environmental impact statement at the State level, similar to the
102 statements required at the Federal level by the National Envi-
ronmental Policy Act (NEPA). Arizona and Hawaii have adopted
similar requirements through administrative procedures and execu-
tive orders. Together. with California, which in 1970 became the
first State to enact such legislation,'" at least 10 States and the
Commonwealth of Puerto Rico 111 now have some form of impact
statement requirement for State actions affecting the environment.

Although many of these State provisions parallel the provisions
of the National Environmental Policy Act, some differences in ap-
proach are evidentin both the scope and the administrative means
of implementing the requirement,

Montana's Environmental Policy Act (MEPA) took effect on
March 9, 1971. The 13-member Environmental Quality Council
established by the law includes representatives of the legislature,
the public, and the Governor's office. Interim guidelines on the prep.
aration of environmental impact statements were issued in October
1971, and by March 1972, 53 environmental impact statements or
negative declarations had been filed with the Council. The Council
also reviews and comments on Federal environmental impact state-
ments. Although MEPA closely follows NEPA in many respects,
the State's Environmental Quality Council is an arm of the legis-
lature rather than the executive branch. As such it can maintain
an oversight role over executive agencies. The Council acts as an
ombudsman for the public and has statutory powers enabling it to
investigate, on its own initiative or on request of the public or
members of the legislature, agency compliance with MEPA or other
environmental protection laws. The Council's investigative powers
include performing audits, convening formal hearings, and issuing
subpoenas,

In Wisconsin, a newly established Bureau of Environmental Im-
pact is responsible for investigation and evaluation of the total im-
pact of both public and private projects on the environment.
Arizona's Game and Fish Department is required to complete an
environmental impact statement prior to the start of construction
on all large-scale water development projects. The statements follow
the guidelines of the President's Council on Environmental Qual-
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itv.2" In Hawaii. 46 statements covering projects built on State lands
or with State funds have been filed with the State's Office of Environ-
mental Quality Control. The Indiana law and the North Carolina
law both require environmental impact statements to be filed with
the Governor. They include the same basic information required by
section 102 of the National Environmental Policy Act.

innovative programs
Many States, instead of. waiting for environmental problems to

occur, are taking action to anticipate and avoid them. New tech-
nology, comprehensive land use planning, powerplant siting, reserva-
tion of natural areas for park lands, and preservation of wildlife are
examples of the direction in which States are moving.

new technology
In New York. the Department of Environmental Conservation

moved from the laboratory to the pilot plant phase in testing the
physical-chemical sewage treatment process. The process uses chem-
icals, rather than bacterial action, to treat sewage. The process is
expected to reach high tertiary levels of treatment at less cost than
a combination of conventional and third-stage plants, The Depart-
ment also took a step toward turning a pollutant into a beneficial
resource, The Department's Office of Recovery, Recycling, and
Reuse is studying ways to use waste heat from the Niagara-Mohawk
Powerplant at Glenmont for climate control, To achieve a cooling
effect, heated water from the plant is fed through pipes in the soil,
run through dry heat exchangers, and then sprayed into the air inside
a structure located near the powerplant. The direct use of heated
water is under study in several agriculture and marine fish farming
projects.

In June 1971, Pennsylvania entered into a contract with the
General Electric Co to establish a 17-station automatic telemetered
air monitoring system. This system, which will cost $2.5 million, will
let the State obtain "real time" information on air quality to permit
immediate action in cases of air pollution "episodes." The remote
air sampling stations will measure atmospheric concentrations of
particulate matter, sulfur oxides, hydriagen sulfide, oxides of nitro-
gen, carbon monoxide and other contaminants. The first stations
were to be installed in June 1972.

Ohio announced a plan to use proceeds from its proposed sever-
ance tax on minerals "n to demonstrate a method to control mine
drainage. Piles of acid-producing mine refuse are to be removed
and burned in suitably prepared sites in accordance with air pollu-
tion regulations. Refuse piles that are not producing acid will be
reshaped to prior land contours and reclaimed by,seeding. A prin-
cipal part of the project will involve sealing about 100 openings to
underground mines that are now sources of acid discharge.
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land use regulation

The Quiet Revolution in Land Use Control,n' a study prepared
for the Council on Environmental Quality, analyzed the land use
laws of several States. Last year's chapter on State activities included
several examples from that study. This chapter discusses some addi-
tional examples of State activity in land use control.

A recent survey of the States,ils conducted for the Council of State
Governments, reported that the States "appear to be in the process
of embarking on a 'movement' toward assuring a greater responsi-
bility for land resource management than had heretofore been, the
case." " Of the 38 responses to the survey, all but 3 recorded a
high degree of interest in problems of land management. The survey
indicated that three basic concerns underlie the interest of State
governments in this area. The States arc concerned about possible
limits on future recreation opportunities; the rapid, uncoordinated,
and piecemeal industrial, commercial, and residential development
going on within their boundaries; and the lack of unified criteria
by which to evaluate developments proposed in environmentally
critical areas.

comprehensive controlsIn April, Florida enacted its compre-
hensive Environmental Land and Water Management Act of l972.'°°
It provides a mechanism by which the State government can control
key development decisions that affect the future of Florida. The Act
closely follows the principles laid out in the President's proposed
National Land Use Policy Act now pending before the Congress.'

Under the Florida legislation, the Division of Planning is directed
to designatesubject to the approval of the Governor and his
cabinet"areas of critical State concern." The agency exercises con-
siderable discretion in designating these areas, which are broadly
defined in the statute. But the total of the areas designated at any
given time cannot exceed 5 percent of the total area of the State.
This limitation has been justified as helping to insure that the agency
concentrates its efforts on the truly critical areas in the early operation
of the Act. It also was designed to assure that the designations would
not be used as a blanket "stop-growth" tool.

In designating a region of critical State concern, the State agency
must draw up principles to guide development in the area. The local
government then has 6 months to submit land development regular
dons that will guarantee that these general principles are followed, If
the local government and the State agency cannot reach agreement
on appropriate regulations, the State is empowered to adopt its own
regu Ltions for the area.

The second major technique in Florida's Management Act is the
designation of development of regional impact. The Act authorizes
the State Land Planning Agency to submit to the next session of the
legislature regulations defining categories of development. that have
regional impact and that should therefore be subject to review at the
State level. In particular, the Act refers to development that has a
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substantial impact beyond the boundaries of any single county. These
regulations will take effect when approved by the legislature next
year.

Decisions regarding proposals to undertake development of regional
impact, or to undertake any development in areas of critical State
concern, will continue to be made by local governmental authorities
in the same manner as before. But the Division of Planning may ap-
peal those local decisions to the Governor and his cabinet sitting as
an adjudicatary commission. In reviewing these cases, the Governor
and cabinet are authorized to take into account impacts of the de-
velopment proposal both outside and within the immediate local
jurisdiction.

Virginia also enacted a Land Use Policy Act for critical environ-
mental areas. The Act directs the Division of State Planning and
Community Affairs to make a study and report upon control strategies
for use in such environmentally sensitive areas as the Division may
define.122-

At the direction of the Governor; the Rhode Island Division of
Statewide Planning has undertaken a statewide environmental inven-
tory, Its objective is to gather information needed to make public
decisions on land use and development in the State. The Division has
also formulated a series of land use policies and implementing pro-
grams which it has submitted to the State legislature. Existing statutes
and programs have been identified to determine their potential in
guiding and controlling land use. But the Division's report concludes
that this potential cannot be realized because of the fragmented
nature of the statutory provisions and programs. On the basis of this
report, the Governor has proposed legislation to coordinate existing
State and local laws and programs which influence future develop-
ment and land use. The proposed legislation would require that all
actions taken by the State and local governments conform to State
land use and development policies.

In January 1972, Michigan's Natural Resources Commission
adopted an interim land use policy. It will guide State action on land
use matters in general and the Department of Natural Resources' ad-
ministration of land and water programs specifically until a formal
State plan is adopted. The objective of this policy is to insure that
all future development and use of land and water resources are orderly
and carefully controlled and in harmony with fundamental environ-
mental values and capabilities. The Commission and the Department
of Natural Resources, under the interim policy, will scrutinize pro-
posals that would spur development of private lands adjacent to or
surrounded by public lands or would eliminate or restrict public land
and water from public use. They also will scrutinize new subdivisions
or expansion of existing ones; service facilities for housing develop-
ments ; business establishments in areas not presently zoned for them;
road ann utility rights of way; and alterations in natural water
courses.
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North Carolina enacted a law establishing the North Carolina
Council on Goals and Policy.'" Among the Council's assignments is
a study leading to eventual statewide land use planning.

In Arizona, two major study projects are in their initial stages.
One envisions a growth policy for the State, including seven elements:
a land use and resource analysis, identification of critical environ-
mental issues, assignment of environmental management and pro-
tection responsibilities. short-term growth analysis and policy, long-
term growth analysis and policy, and administrative and legislative
actions. The general goals of the growth policy are to conserve signifi-
cant resources and areas and to channel urban development into
the most appropriate places and forms. The second of these major
Arizona projects is a study of the tracle-offs between economic devel-
opment and environmental quality, The State will examine the rela-
tionship of pollution to econorr ic growth and will evaluate growth
alternatives.

Stabilization and direction of growth have also occupied the atten-
tion of other States. Hawaii's Commission on Population is in the
process of drafting for submission to the legislature in 1972 a report
that will deal with Hawaii's population growth and distribution. In
Colorado, the Environmental Commission recommended stabilizing
the State's population and developing a plan to distribute the future
population of Colorado with consideration for the present and future
ecological balan.-:e. The Governor of Oregon called for an end to
economic expansion and industrial development that sacrifices clean
water and air, open space, and wildlife. And in Michigan, the Gover-
nor's Advisory Council on Environmental Quality published ,a report
on population policy that urged the State to adopt zero population
growth as a goal for the citizens of the State.

Some States have turned to zoning laws and their permit-issuing
authorities to control and channel residential and industrial growth.
Maine's Site Selection Act, passed in 1970,124 took effect on Sep-
tember 23, 1971, and is already being tested in the courts. The law
is designed to control the development of commercial and industrial
sites and ether large developments by requiring potential developers
to obtain a pe;:rnit from the Maine Environmental Improvement
Commission. The pending suit against the Act springs from the
State's refusal to grant a permit for an oil desulfurizadon plant on
grounds that the applicant had failed to show that the operation
could be maintained without undue damage to the environment.

In November 1971, California enacted a new law authorizing
local governments to deny subdivision building permits on grounds of
substantial environmental damage.'" Oregon issued regulations to
bring wildcat subdivisions under control by making subsurface sew-
age and domestic water sufficiency a matter for prior approval by
State health officials,'"

The Illinois State Pollution Control Board has proposed a permit
program for new sewer connections based on projected future devel-
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opulent plans in order to forestall overloading of treatment facilities.
Connections to already overloaded systems have been banned since
May 1971. To help insure that a builder will not proceed too far in his
planning only to find that system capacity has been reached, the
board in March 1972 adopted procedures to allow builders to reserve
capacity by securing permits valid for up to 2 years prior to the start
of actual construction.'
protecting coastal zones and wetlandsStates have continued to
recognize the need to protect two especially sensitive ecological
areascoastal zones and wetlands. Florida's Coastal Coordinating
Council and Georgia's Coastal Marshland Protection Agency are two
examples of special State agencies established to protect coastal
resources.

Citizens in Washington State will decide among three shoreline
protection alternatives in the November 1972 election. One al terna-
dve is voter affirmation of a law that went into effect on June 1,
1971,12° which would give local governments authority to protect
shorelines. A second, Initiative 43A, would give the protection author-
ity to the State. Both proposals would include curbs on various activi-
ties in the coastal zone, including controls on offshore oil drilling.
A third alternative would be to rescind the current Act and provide
no protection at all.

The California Department of Navigation and Ocean Develop-
ment is developing a comprehensive ocean area plan based on a
complete inventory of all present coastline uses and ownership. The
plan will also describe coastal zone resources and chart guidelines,
criteria, and policies relating to allocation of use. The plan would
restrict development in coastal zone areas to activities that depend
on the coast.

Both Rhode Island and Oregon took steps to regulate shoreline
development. Rhode Island established a Coastal Resources Manage-
ment Council to safeguard Narragansett Bay, one of the State's major
natural resources. A Coast Research Center was established at the
University of Rhode Island to give the Council staff and research
services. One of the Council's first major tasks is to recommend actions
that the State should take on the location of industry on the Bay
and along the coastline.

In its 1971 legislative session, Oregon enacted a law "° creating
a Coastal Conservation and Development Commission. The Commis-
sion is required to produce a comprehensive study of coastal areas
and a pladi for zoning those areas. The final plan is to be submitted
to the 1975 legislative session.

The Governor of Delaware relied upon the State's Coastal Zoning
Law 1" to deny a request by industrial and transportation interests to
build a transhipment terminal in Delaware Bay, That law, passed
last year, bars all heavy industry, :such as petrochemical, steel, and
raw pulp, within two miles of the seacoast.
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New Jersey's Department of Environmental Protection moved to
impleMent its authority to proteCt sensitive wetland areas. The
Department adopted regulations banning the dumping of garbage,
trash or rubbish; the discharging of sewage or industrial waste; the
application of persistent pesticides ; and the use of vehicles in certain
defined wetland areas. The regulations establish a permit system
requiring an owner of wetlands to get permission from the Depart,
ment before engaging in any construction or certain other activities
on his land."' Five percent of New Jersey's land area consists of
tidal salt Marsh, which is critical as a nursery to many Species of com-
mercial and sport fish and as a feeding ground to hundreds of species
of migratory birds.

During the 1972 legislative session. Virginia enacted a 1Vetlands
Protection Bill that permits localities to set up zoning beards to
determine the use of wetlands within their jurisdictions. Their model
is a sample ordinance spelled out in the bill. The State's Marine
Resources Commission will review Lill 'decisions and hear all appeals.
The Act permits any group of 2 landowning citizens to appeal
directly to the commission if they disagree with the ruling of the
local zoning boards.'"

powerplant sitingFive StatesConnecticut,'" Mmyland,1" New
York,'" Oregon,'" nr,1 Washington 's' now have comprehensive
powerplant siting laws- Five other States have taken less compre.
pensive steps: These are Alabama, Arizona, California, New Mexico,
-and Texas: Two StatesMaine"8 and Vermont': "" have included
powerplants under broad land use powers newly placed at the State
level: Several other States, including Illinois, Pennsylvania, and
Virginia, have siting legislation pending.

In Texas, a Governor's Advisory Committee on Powelylant Siting
was established last summer. The Committee is preparing a report to
identify the factors to be considered in establishing criteria for power.
plant location. It is expected that the formal report of the Committee
will be issued by the fall of 1972 and will contain recommendations
for new legislation.'10

The State laws that have been enacted, as well as the Executive
Order issued in California,"' differ substantially in pattern. Almost
all; however, provide for review and approval of proposed power-
plant sites by a designated decisionmaking body within the State.
Maryland requires long-range planning by utilities and provides for
early hearings and site approvals. Maryland also provides for advance
State purchase of sites for later resale to the utilities, The Depart.
ment of Natural Resources in Maryland has responsibility for the
program. The Arizona law, administered by the Arizona Corpora.
tion Commission, provides for long-range planning by the public
utilities and allows for site approval only upon application for a
Certificate of environmental compatibilitv.H2

In a unanimous move, the Governors of three northwestern
StatesOregon, Washington, and Idahorejected any further
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development of the Middle Snake River and Hells Canyon as sites
for hydroelectric plants."' The Governors acted on the assumption
that any further facilities would not make a meaningful contribution
to solving the region's energy needs but would cause irreparable
harm to the Canyon and its great ecological and historical values.

strip miningA number of States imposed or tightened controls
on strip mining. South Dakota,'" North Carolina,"' and Montana 1"
enacted legislation requiring the reclamation of mined lands. Virginia
strengthened its regulatory authority over strip mining operations
through new legislation under which applicants are required to pro=
vide .a reclarnatiomplan before receiving a nerrnit.147

Missouri created a Mined Land Conservation Comtnission to regu-
late land mining by- imposing charges based on acreage and reclama-
tion requirements."' The Land Use Regulation Commission was
given authority over strip mine operations in Maine.'"

A new law in Illinois reouires bonds to guarantee the cost of strip
mine reclamation. The Illinois Act, signed into law in September of
1971, was also designed to require an analysis of potential environ-
mental effects before strip mining may begin. The prospective mine
operator must submit a feasible plan for reclaiming land and file a per-
formance bond covering the cost of reclamation. The Illinois Depart-
ment of Mines and Minerals administers the program, drawing on
the Department of Conservation for environmental expertise. The
Illinois Institute of Environmental Quality is to monitor the law's
progress and report to the Governor and the General Assembly.'"

In West Virginia, a new law, the Surface Mining and Reclamation
Act, prohibits all new strip mining permits for 2 years in 22 of the
State's 55 counties. The law also raised the State's reclamation tax
on strip mine opzrators from $30 to $60 an acre. The State must
inspect every 15 days and inspectors can order immediate cessation
of activities if violations of State law occur. The Director of Natural
Resources and State or local prosecuting attorneys can apply for in-
junctive relief. Each permit application must be accompanied by
mining and reclamation plans prepared by a competent professional.
Plans must include impounding of all water which flows over or
through a disturbed area in order to control silt, acidity, and iron
effluents. The operator must also replace all soil and vegetation dis-
turbed by his operations and turn it to a suitable land use.'5'

Arkansas enacted a strip mining control la'v in 1971 that gives
its Department of Pollution Control and Ecology regulatory authority
over virtually all minerals, including coal, that are strip mined in the
State. A permit system and a bonding requirement were established.
Land which is strip mined must be restored as nearly as possible
to its original state, including revegetation and smoothed contours."

Ohio also passed a strip mine law that imposed higher fees and
stricter requirements for strip mining permits. The new law raised
the bond 'requirements for reclaiming strip mined lands. It also con-
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tained provisions to withhold bonds until the State sees tangible proof
of attempts to reclaim the land by grading, contouring, and
revegetat ion.'"

preserving our natural heritage
parks and natural areas

According to the most recent estimates by the National Recreation
and Park Association, in 1970 States spent $71.7 million acquiring
new lands for State parks. They spent $125.8 million on capital im-
provements and $186.7 million on annual operations and mainte-
nancea total expenditure by the States of over $884.1 million for
State parks. This compares with $279 million spent in 1967 and
$108 million in 1962.

Visits to State parks have increased at an average annual growth
rate of about 7 percent. Visitations to State parks in 1970 reached
483 million, of which 431 million were daytime visitors

The tempo of park acquisition by States has accelerated, due in
part to an increasing demand by citizens for additional recreational
land to escape from urban environments. The pace of acquisition also
has been stimulated by the States growing awareness that the most
suitable land for public use in and around major urban centers was
often being lost to private development. Moreover, States have ac-
celerated their efforts to assure that naturally scenic lands are pro-
tected from incompatible development.

The ability of the States and local governments to acquire and
develop_ additional park areas has been substantially increased by
grants-in-aid from the Land and Water Conservation Fund, which
is available to finance 50 percent of the cost of projects proposed by
the States. In fiscal year 1972, approximately $255 million was ap-
portioned among the 55 States and territories from the Land and
Water Conservation Fund. This is an increase of about $70 million
over the fiscal year 1971 apportionment of $185 million.'"

New York enacted legislation creating an Adirondack Park Agency
to assure that all uses of the land within the Adirondack Park boun-
daries, whether public or private, will remain compatible with the
environmental character of the Park itself. The agency is also charged
with the development of a land use plan, which not only provides
a continuing role for local government but recognizes the major
State interest in conservation, use, and development of the Park's
resou rces.'"

Virginia, Nevada, and Wisconsin are typical of other States which
are moving vigorously to acquire new lands for park and recreation
purposes. Included in Virginia's fiscal 197274 budget are plans by
the Commission of Outdoor Recreation to acquire one new State
park, develop five, and complete acquisition of three others. Nevada
enacted legislation authorizing the acquisition of land for 11 new
sites and additions to 9 existing areas.' -67 And Wisconsin during
the past year acquired an additional 3,703 acres of park land and
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1,512 acres of forest land, including 634 acres acquired in three units
of the ice Age National Scientific Reserve,

New jersey voters in a November 1971 election approved an $80
million "Green Acres" program of land purchases to preserve open
spaces, protect wetlands and reserve land for future parks: The first
purchases of land under this program began in February 1972. The
largest parcel was an 8,000-acre section of wetlands along the Atlantic
coast.

Massachusetts moved to protect the scenic quality of its rivers. The
Scenic Rivers Corridor Preservation Act empowers the State's De-
partment of Natural Resources to issue regulatory restrictive orders
affecting all land within 100 yards of scenic rivers without compen.
sation to the landowners. An order becomes a permanent encum-
brance on the property unless a court on appeal determines that the
order is a taking of property for which compensation is required.'1°0

Maine enacted legislation in June 1971 to regulate the develop-
ment of its wild lands. The new law will give its Land Use Regulation
Commission authority over development of about 42 percent of the
State, or about 10 million acres. The focus of the commission's
activities will be on safeguarding the wilderness areas against
"irresponsible" recreational development, strip mining, and other
such activities which might overburden and destroy water and land
resources.'"

Michigan acted in two ways to protect natural areas. First, it
created a Natural Areas Advisory Council to establish categories of
land use and recommend specific programs to the Department of
Natural Resources."' Second, it enacted a Natural Rivers Act in late
1970.'01

Oregon, through administrative action by its Environmental ual-
ity Commission, has drastically curbed harmful mining activity in
its wilderness areas. Permits arc granted to mine operator applicants
only if air emissions are kept below 5 percent opacity; if water waste
discharges do not cause any measurable increase in color, turbidity,
temperature, or bacterial contamination; if there is no measurable
effect on dissolved oxygen; and if noise emissions arc kept below 60
decibels.

Oregon and Connecticut employed other means to protect and
preserve natural areas. Oregon joined the list of States that have
extended property tax relief as an incentive to preserve open spaces)a2
Connecticut. provided for reduced tax rates for privately owned
land that is preserved for open spaces, wetlands, farmland, and for-
ests. This year the State established procedures to recapture those tax
benefits if the land is later converted to other purposes."'

protecting wildlife

Eighteen States now have some form of legislation to protect and
preserve threatened or endangered wildlife. State legislation to protect
endangered species is especially important because Federal law does
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not currently grant legal authority to Fkleral agenci'es to protect en-
dangered species except on Federal lands. In his February 1972 En-
vironmental Message, the President proposed an Endangered Species
Act of 1972 that would grant such authority to the Federal Govern-
ment. The Department of the Interior and the International Asso-
ciation of Game and Fish Conservation Commissions are working
together to develop model State legislation in this area.

One of the principal objectives of the proposed model legislation
is to have States protect animals on the Federal endangered species
list and to -authorize a responsible State agency to protect animals
facing extinction within the State.

California' "' and Maryland 105 already have such laws. The Mary
land law, which took effect in April of 1971, recognizes the Federal
list and, in addition, protects eight State animalsblack bears,
coyotes, wildcats, bobcats, porcupines, mountain lions. Delmarva
Peninsula fox squirrels, and weasels. The Federal list of endangered
animals now totals 101 species-14 mammals, 50 birds, 7 .reptiles,
and 30 fish species.

The Texas legislature enacted legislation protecting endangered
species, but it failed to receive the Governor's approval.'" In his veto
message, the Governor cited certain faults in the legislation that would
not have provided sufficient protection to certain species in Texas.
He predicted that improved legislation would be passed in the next
session. Nevada passed a law giving its Fish and Game Department
responsibility for protecting the habitat of endangered wildlife as well
as the wildlife itself,1°T Illinois and Michigan both have bills pending
on this same subject.

increasing citizen involvement
More States are experimenting with new devices to allow citizens.

to join in the fight against pollution.'" The Michigan law in cited in
the Second Annual Report last year, which granted private citizens
,broad rights to go to court against conduct that "will pollute, impair,
or destroy the air, water, or other natural resources or the public trust
therein," was the forerunner of several similar laws subsequently
enacted by other States.

Minnesota during the summer of 1971 enacted an Environmental
Rights Act.'" Under this law, citizens can bring civil actions in the
name of the State against, any person to protect the air, water, land,
or natural resources located in the State. Massachusetts in September
1971 passed the Citizen's Right to Action Act,' The law will per-
mit any 10 citizens to bring suit against a polluter if State or local
pollution control agencies are not requiring the polluter to comply
with antipollution regulations. Connccticut,' Indiana,'" and Cali -
fornia'"' have also enacted laws based in part on the Michigan
statute.

Citizen involvement was significantly increased and encouraged
in Pennsylvania during 1971. Citizens' pollution patrols were orga-
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nized in various parts of the State. Training sessions were held by the
State in coope, ation with the Federation of Sportsmen's Clubs to in-
struct citizens how to collect evidence to help enforce pollution con-
trol laws. Wdrkirig arrangements were developed with a group of law
students in the Philadelphia area and with a group of citizens and
students in the Pittsburgh area. The law students will prepare cases
for enforcement actions and actually represent the State Department
of Environmental Resources before local magistrates The Pittsburgh
group provides surveillance on major rivers and collects data for
prosecutions by the department

summary
Through a gradual process of experimentation, testing, and build-

ing, the States during 1971 have exhibited their mounting commit-
ment to preserve and enhance the environment. Development of
laws to control pesticides, regulate noise, and reduce pollution and
implementation of existing laws have demanded the largest share
of State energies, but the States also have demonstrated that they
are able and willing to meet other environmental problems as well.
Comprehensive land use planning, reservation of land foropen space,
preservation of endangered species, protection of wetlands andocean
fronts, analysis of the environmental impact of State actions, and
organizations to focus manpower and resources on critical environ-
mental problems were among the other actions on State environ-
mental agendas. But gaps still remain. Cumbersome and duplicative
laws, deficiencies in staffingboth in numbers and qualifications
and, in some cases, the hesitancy of some local enforcement officials
to enforce their laws uniformly throughout their jurisdictions are
weaknesses that need attention and strengthening.

As last year's report indicated, States serve as experimental labora-
tories for a variety of solutions to common problems. States must

innovate to deal with the myriad of environmental problems and
decisions faced by them, They have not hesitated to develop their
own solutions or adopt solutions found by other States to meet com-
mon problems. The willingness of States to innovate and to emulate
other new programs, organizations, and authorities to improve_ the
environment is one of the most creative aspects of our federal system
today.
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appendix
funding and manpower for water and air quality agencies
Table 11.--1

Funding for State Air Pollution Control Agencies, FY 1971

State Federal
Funds

State
Funds

Local
Funds

Total
Funds

Man -years

1971 1972

Alabama 14, 692 18, 851 33, 493 12 24
Alaska 120,334 38,800 51,470 210.604 6 6Arizona 350, 490 235, 125 189, 221 77t 039 47 54Arkansas 275. 729 136, 000 . . ____ 412,729 10 12California 2, 440, 604 6, 399, 601 8-, 104, 315 16, 944, 520 635 700

Colorado 615, 996 378, 651 . 234, 491 1, 229,138 56 72Connecticut 709, 523 291, 911 263, 981 1, 265, 415 56 87
Delaware 234,314 173. 931 408,245 21 21District of Columbia 239,134 117, 068 351, 202 19 24
Florida 902, 370 5,71 692 371 754 1, 851, 516 123 146

Georgia 532, 460 313,793 89, SOS 935,761 65 71
Hawaii 14 14Idaho 60 000 137, 608 _-_____ 197,808 2 11Illinois 1, 412, 000 947, 200(7 1,883. 375 . 4 241 575 291 364Indiana . 298, 781 . 437.409 736, 190 71 94

Iowa 367. 485 141. 117 29, 916 539,115 29 39
Kansas 354,658 104,011 65,232 523,901 31 32
Kentucky Sit 870 ?4, 902 201 062 L 052, 834 76 76
Louisiana 399, 208 225, 535 _..... _ __ 624,743 16 46
Maine 96,000 60,750 .__.____. 156,75D 5 9

Maryland 1, 425, :48 430, 657 558, 642 2, 414, 987 169 191
Massachusetts 1, 240, 000 207, 500 357, 028 1, 814, 528 61 60
Michigan 1, 821, 978 341 273 705,473 Z 875, 724 116 164
Minnesota 215,708 229, 358 445,066: 46 50
Mississippi 80, 000 69,000: _..._ . _ _ 144,000 6 13

Missouri 991 062 161, 745 623, 908 1, 731 715 85 93
Montana 239, 007 103,834 34,934 377,775 17 30
Nebraska 121 359 25, 824 2/ 613 174, 796 8 14
Nevada 191, 827 15, 163 131, 634 331 624 26 28
New Hampshire 81,381 51,140 132,521 7 7

Now Jersey,' 2,081 923 1,212,602 133, 243 3, 427, 768 177 180
New Mexico 117, 591 4/ 405 172 996. 23 40
Now York 2,628 , 565 1192, 314 5 591 112 11, 411 991 630 632
North Carolina 80/ 503 271, 036 299, 751 1, 376,290 81 121
North Dakota 45, 000 19, 660 ' 61 660 4' 5

1,047, 840 _ 1,240, 500 2,287,840 129 201_Ohio
Oklahoma _ 223 479 82 005 220, 465 . 525,649 21 61
Oregon 569, 181 385, 784' 317, 855 1,271 820 57 77
Pennsylvania 1 974, 300 1, 451 332 1 523, 613 5 951 245 256..
Rhode Island 117,107 86,233 203,340 . .12

South Carolina 356,173 : 332, 125 70, 155 758,453 . 44 68
South Dakota 21, 000. 7,000 28, 000 3
Tennessee 897,118 -: 334,830' . 317, 533 1,549,481 100
Texas -t . . 1, 637, 634 .: .. 394,184 " 531,858 2, 563,676 182 394
Utah _ 176,778 135,252 312, 030

- 17 24

Vermont 1128, 625 : :: 69, 200 . 197,825
Virginia - 628, 974 247, 899 169, 355 1,046, 228 42
Washington L 101 719 : 818, 345 567,090 2,494. 154 85 116
West Virginia 387, 308 396, 250 14, 322 797,880 25 51
Wisconsin 100,000 224,000 : 11 220 337, 220_ 14 17

Wyoming 68,016. 34,722_ 102, 735 4
Guam 42,714 23, 507 221 1
Puerto Rico 25 32
Virgin Islands 71094 41 168 113, 262 1 - 6

Total 32,548,250 21, 780, 782 0, 679,152 80008,184 4, 068 5,208

U.S. Environmental Protection Agency
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local governments
efforts to
control noise

Long before the problems of pollution rose to their present propor-
tions of State- and nation-wide significance, local units of govern-
ment were grappling with smoke emissions, polluted rivers, rising
levels of noise, and mounting volumes of solid wastes.

Two basic factors provide a natural role for the local level of
government in controlling pollution. First, like the States, local
governments traditionally have had more extensive legal authority to
confront environmental problems than the Federal Government.
State and local authorities can enact legislation based on their broad
constitutional police power to protect the public health, safety, and
welfare. In addition, armed with common law powers, localities his-
torically have acted to control public nuisances. Second, local juris-
dictions are closest geographically and jurisdictionally to many of the
environmental problems jeopardizing the health and welfare of their
citizens.

The vast expansion of our urban areas and the increasingly re-
gional character of many environmental problems are focusing new
attention on action at the regional, State, and Federal levels of gov-
ernment Buf a better understanding of past and present local efforts
to meet these problems will help put the responsibilities and functions
of all levels of government in perspective.
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Unfortunately, the history of local environmental regulation does
not lend itself to broad or easy description or analysis. This Annual
Report takes a first step toward Understanding the local role in attack-
ing environmental problems. It examines in some detail past and
present local activity in dealing with one significant problem noise
pollution. Noise regulation is a good example of a struggle against
pollution that traditionally has been waged locally but is now increas-
ingly attracting the attention of State and Federal governments. Con-
siderable information about noise is now available because of a recent
study by the Environmental Protection Agency and a broader study
on local activities commissioned by the Council on Environmental
Oualitv.2

Although this chapter centers on local efforts to regulate noise,
it discloses issues common to local emrironmental regulation on other
fronts as well, The issue of preemption by State or Federal laws, for
one, is well illustrated in the case of noise pollution, for which pending
Federal legislation and new State programs eclipse local efforts to
some extent. Indeed, as more State and Federal programs and more
uniform approaches to particular pollution issues emerge, the local
role may come under significant reexamination.

Before describing the local war against noise pollution, this chapter
will first summarize briefly the traditional and emerging local role in
several other major areas of environmental concern. This summary
is intended to put the changing interface among local, State, and
Federal actions into perspective.

air pollution
Early efforts to combat air pollution represented local response to

citizen clamor over what today is recognized as only one aspect of air
pollutionsmoke emissions from fossil fuels, primarily coal. Chicago
and Cincinnati led the way with smoke control laws in 1881. By
1912, 23 of the 28 cities with populations over 200,000 had similar
laws.' Although specific State enabling legislation sometimes was
needed' and a few States involved themselves directly in control
programs,5 regulation for the most part remained a local concern until
the mid-fifties. Even on the local level, however, air pollution control
up to the.middle of this century continued to be primarily a matter
of controlling smoke through local ordinances.

The Federal Government entered the field after California discov
ered in the early fifties that automobiles were the chief source of Los
Angeles smog. Smog itself was not recognized as a serious air pollu-
tion problem until the late 1940's. It took years of research to pin-
point the source of photochemical smog and to demonstrate that the
problem was not unique to Los Angeles. The resulting new emphasis
on gaseous pollutants, coupled with the realization that the problem
should no -longer be thought of as essentially local in chamcter,°
moved pollution control efforts away from local smoke ordinances.
Soon all three levels of government were engaged in a variety
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of broad programs. The Federal Clean Air Act, originally passed in
1963, mas broadened in 1965,8 1967,9 and particularly in 197 ©'0 to
shore up State and Federal control over air pollution.

The impact of this broadening movement on local responsibilities
has been twofold. First, the new Federal mandate under the Clean
Air Act to set air quality standards and the accompanying State
assignment to implement them have significantly eclipsed local re-
sponsibility to leter-mine permissible pollutant levels. But while
much of the control over air quality standards has moved
to governmental levels above the local, the responsibility for
actual enforcement of the standards and for translating them
into emission limitations and compliance schedules is still largely
delegated to the local level in many States. Thus, the role played by
many local jurisdictions is still a crucial one

The success of local efforts to control air pollution is mixed, but
there is a trend toward improvement. Two early studies in 1963
indicate that local programs, where they existed, were understaffed
and lacked the money to properly meet their needs." More recently,
some local governments have made notable efforts to improve the
quality of enforcement. For example, New York City's Environmental
Control Board in the first 6 months of its existence in 1971 handed
down twice as many fines for air pollution as the City's criminal courts
levied in all of 1970 under the old enforcement, system." And,
although still facing a serious problem of auto-made smog, Los
Angeles County has implemented stringent controls over stationary
source emissions. Philadelphia's air pollution control program is
another example of significant progress in the last decade, With
further improvement in local enforcement programs, there is
every reason to believe that local governments will continue to
play an important role in meeting the Nation's air quality improve-
ment goals.

water pollution
Water pollution control also started as a simple response by local

jurisdictions to only a part of what has since become a complex and
difficult environmental problem. Environmental controls over water
quality were originally designed to protect surface and underground
sources of drinking water from contamination by human waste dis-
posal. With the rise of urban centers and sewer systems, the focus has
broadened to protecting rivers, lakes, estuaries, and the oceans them-
selves. By the turn of the century, health codesforerunners of
modern water quality lawsbegan to reflect these concerns." Today,
water pollution control efforts are aimed as well at enhancing
aesthetics and recreation and at protecting fish and wildlife.

Again, cities historically were the first to react to both problems.
Unlike the case of air pollution, however, the States soon played the
dominant legal role in water pollution control, as they now have for
many decades, largely because water pollution has major downstream

203



impacts well beyond the local jurisdictions where it originates. By
the time of Federal entry on the scene in 1948,14 most States had
some form of water pollution control program underway. Local
jurisdictions, however, have continued to bear a preponderance of
the financial load in trying to respond to increasingly strict State and
Federal requirements applicable to their sewage treatment systems.

The local government contribution to the fight against water
pollution has been chiefly in constructing and operating municipal
waste treatment systems. In' the face of spiraling demands for a
wide variety of municipal services, local efforts to construct such
waste treatment systems have been uneven and sometimes prodded
only by threats of enforcement. Nevertheless, between 1957 and
1970, local governments, with Federal and State aid, have invested
$6.4 billion in treatment plants.1° Considerably more funds have
gone into operating costs. Some localities have made impressive
gains, often by establishing regional waste treatment authorities.
Seattle, for example, with a metropolitan-wide system, restored
eutrophic Lake Washington to recreational quality. San Diego re-
stored the quality of its Bay through a regional system. And the
Metropolitan Sanitary District of Chicago is innovating in advanced
abatement techniques, including an underground tunnel to cope with
combined sewer overflow wastes. With rising citizen concern over
the quality of the environment and stepped-up Federal and State
assistance and enforcement, local government spending to control
water pollution will grow.

solid waste
Solid waste, unlike air and water pollution, remains substantially

a problem of local control and concern. Federal initiatives in this
area, primarily. the Solid Waste Disposal Act of 1965,1° as amended
by the Resource Recovery Act of 1970,1° are essentially limited to
demonstration and planning grants, technical aid, and information
guidelines. Most States, spurred in part by Federal assistance, have
developed comprehensive solid waste plans. Thirty States now
have solid waste control laws and 26 require permits.1°. In many
of these States, however, local governments handle the actual pro-
gram development and implementation, with the States lending
various forms of assistance. Thus, the actual task of collecting and
disposing of municipal wastes remains a problem squarely faced for
the most part only by local governments.

Attempts to cope with mounting volumes of waste have trig-
gered an intensive search for new collection and disposal techniques,
as well as new ways to regulate and cut down potential waste. The
problem is compounded by rising costs of land, as well as by pollution
problems linked to traditional "open dumping." Sanitary landfills
avoid the latter problem, but they are more expensive than dumps,
and land is hard to find in highly populated urban areas. Incinera-
tion, used in the disposal of only 8 percent of municipal solid waste,
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causes air pollution problems without proper controls, illustrating
interrelationships of environmental problems.

As efforts to meet these problems intensify, two significant trends
in local waste management arc emerging. First, the job of waste
collection increasingly is being handed over to the private sector.
Municipal franchises designed to make trash collection a profitable
private venture are becoming common, reducing the financial bur-
den-on local governments. Second, as nearby sites for land disposal
of waste- become scarcer, localities are beginning to look to poten-
tial sites in other political jurisdictions. This often raises difficult
social and legal problems that cause costly delays. These problems
lend increasing impetus toward development of regional and multi-
jurisdictional programs for waste management. Thus, the move to
more widely based programs in solid waste management may soon
begin to parallel some of the strategies now common to air and
water pollution control.

Localities are also looking more and more at ways to reduce the
amount of solids that actually end up as wastes: Container laws,
tax and deposit requirements, and recycling programs all aim at
curbing the volume of waste ultimately requiring disposal.

Recycling offers a number of significant environmental advantages
over traditional disposal techniques. However, there are indica-
tions that the economics of recycling is not now favorable as
contrasted with the disposal alternatives. As a consequence, local
recycling efforts have been limited and sporadic, and large-scale
recycling systems have not gained widespread acceptance.

As the preceding discussion indicates, one result of the increased
concern in recent years for maintaining and enhancing the quality
of the environment has been to place new emphasis on Federal and
State programs. These levels of government are often better able to
deal with problems of pollution affecting areas beyond the control of
any single locality. At the same time, however, local jurisdictions
continue to play a major role in many antipollution activities, ranging
from enforcement of air quality standards to maintenance of ade-
quate sewage treatment facilities and solid waste control programs.
it is also clear that local jurisdictions will continue to face many new
challenges in meshing traditional responsibilities with wider Federal
and State roles. These challenges will test the ability of local gov-
ernments as well as our Federal system to respond to new demands
and changing areas of concern. But there is every reason to believe
that the basic adaptability of our institutions and the closeness of local
governments to immediate environmental problems will cause local
jurisdictions to continue to play major and positive role. The
remainder of this chapter illustrates lit greater depth the nature of
this role in one particular areathat of controlling noise pollution.
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noise
The impact of noise falls most heavily on the average city dweller.

The typical urban resident is exposed to noise of varying intensity
and duration through much of his working day, weekends, and
nights. He may begin his clay awakening to the clamor of morning
traffic. At- work, construction and traffic noise may buffet him
from the outside while typewriters and other office machinery clatter
from within. If he works in a factory or at a construction site or
drives a truck, noise levels may be extremely high. Even at home,
the typical urban resident may he exposed to many of these sources
and to °dirt's, including household appliances, air condition-
ers, lawn mowers, power tools, and neighbors. Noise from some of
these sources may recur or continue throughout the night. Even
leisure time away from the urban hubbub may he filled with noise
from campers, powerboats, dune buggies, or snowmobiles. It is in.
creasingly difficult for any individualin urban or rural America=
to escape noise.

For many city residents, noise may be the single most pervasive
environmental pollutant. In some instances, of course, noise serves
a useful purpose (e.g., from an alarm clock or an emergency vehicle),
but only to those whom it is intended to serve: In most instances,
however, noise is a useless and sometimes harmful byproduct which
municipal governments, since the day_s of Caesar's Rome, have tried
to abate,

history of municipal action

Until recent years, local jurisdictions have exercised almost exclu-
sive responsibility for noise control, Characteristic of an early attempt
by a city government to control noise was a 1929 ordinance in Pon-
tiac, Mich. It defined as a nuisance the operation "of noisemaking,
noise amplifying or noise producing instruments or devices by which
the people or good order of the neighborhood is disturbed.' "0

The first systematic and detailed study of urban noise was made
in 1930 by New York City's Noise Abatement Commission, ap-
pointed by the City's Commissioner of Health. Entitled "City Noise,"
the study was based on a survey of the impact of noise on thousands
of New Yorkers. It measured noise levels in different parts of the
City, investigated their effect on human beings, and analyzed the char-
acteristics of a number of separate noise sources and means of reducing
their impact," The report, which was widely read and accepted,
concluded that "noise as it prevails in our city today is definitely
detrimental to the well-being and efficiency of those who live and
work here."

The report led to steps to curb noise in New York City.
Noiseless turnstiles were introduced in the subways and rubber.
tired handcarts in the garment district. An existing ordinance
was invoked against unnecessary steamboat whistles. New ordinances
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were adopted to control radio loudspeakers and automobile horns.
Mufflers or silencers were required on engines.

In the years following the Noise Abatement Commission's report,
many cities throughout the United States adopted ordinances regulat-
ing noise. In 1937, Miami Beach, Fla., banned sources of noise found
to be excessive or to disturb the peace and quiet of the neighbor-
hood; " Madison, Wis., had adopted a similar ordinance in 1935; "
Richmond, Va.,'" and Memphis, Tenn.,'" both followed suit in 1938.

In 1948, the U.S. Supreme Court dealt a blow to noise control
efforts when it declared a Lockport, N.Y,, ordinance unconstitu-
tional. The ordinance outlawed the use of a sound truck without a
permit from the Chief of Police. The Court found that because no
standards were prescribed for the exercise of the Chief's discretion,
the ordinance restrained the right of free speeCh in violation of the
First Aniendmen03

In the wake of this decision, new ordinances were enacted setting
permit standards, as in Buffalo, N.Y.30 New Rochelle, N.Y., regulated
sound trucks themselvestheir hours of operation, effective dis-
tances, acoustic power, and the Also in 1948, the National
Institute of Municipal Law Officers (NIMLO) issued a report that
became a guide for unnecessary noise ordinances and control of sound
trucks.38

By the 1960's, some municipalities were adopting ordinances which
set numerical limits on the amount of noise permitted from various
sources. A model ordinance of this type was proposed and published
by NIMLO in 1970.3" It provided for the adoption of quantitative
standards to limit noise.

types of municipal regulations

Most municipal noise control ordinances fall into one of two cate-
gories. The first is a subjective type of ordinance that prohibits noise
deemed excessively or unreasonably loud. The second and more recent
type of ordinance prohibits noise that exceeds a specific numerical
level, usually stated in decibels (dBA) .3" (Noise measurement and
effects are discussed in footnote 30.) These two types of ordinances
represent, basically, the differences between a qualitative and quanti-
tative approach to noise abatement. Some cities, such as New York
City, have adopted features of both approaches.

The more general, qualitative noise ordinance has been adopted
in the majority of local jurisdictions, among them Washington, D.C.,
Boston, Mass., and Memphis, Tenn.sl Of 51 municipal government
codes recently examined by NIMLO, 32 had this type of ordinance.
A study recently conducted for the Environmental Protection Agency,
covering some of the same jurisdictions, reported that 46 of 83 fit
this category.33

In the past, legal attacks on such ordinances have alleged that
they are unconstitutionally vague and violate the due process
guarantees in Federal or State constitutions. Such attacks generally
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have not succeeded, however, because the courts have held that the
words of the ordinance in question are to be given an ordinary and
common sense meaning in their interpretation.

Quandtative ordinances are a comparatively recent development,
setting a definite numerical standard to separate illegal and legal
noise. A number of municipal governments have recently enacted such
ordinances, among them Chicago and Urbana, Ill. (1971), Minne-
apolis, Minn. (1971), and the Califoi-nia cities of El Segundo (1.971),
Torrance ( 1971) , Alhambra ( 1971) , Inglewood ( 1970 ) , and Beverly
Hills ( 1970 ) .33

Chicago has probably the most comprehensive noise control ordi-
nance in the Nadon.31. The scope of its new ordinance is indicated by
the noise sources covered, which include hand organs, steam whistles,
noise from buildings and building operations. Other regulations cover
noise from bells and sirens on bicycles, horns and mufflers, boat
whistles, and locomotive signals. Power driven vehicles and equip-
ment covered by the new ordinance include automobiles, trucks,
motorcycles, powerboats, lawnmowers, dune buggies, go-carts, and
snowmobiles.

The Noise Control Code proposed in 1971 by New York City
would combine features of both the qualitative and numerical ap-
proaches to noise control. The Code, which is currently scheduled for
adoption by the City Council in the summer of 1972, will retain and
codify all of New York's existing "unnecessary noise" statutes, em-
bracing court precedents already established. The proposed Code will
set specific numerical limits on the use of such sound sources as motor
vehicles, air compressors, jackhammers, and garbage trucks. Further-
more, the proposed New York City Code will establish within 2 years
of adoption ambient noise standards (ambient noise is the total of all
noise normally present at a given time and location) for various zones
of the city depending on the land uses of reach zone.3' All violations
under the proposed code will be handled by a special administrative
tribunal rather than the criminal courts.

enforcement

Noise ordinances have typically been difficult to enforce. The
subjective type of ordinance has been enforced most frequently only
following citizen complaints. In the absence of citizen complaints,
local law enforcement officials often arc unaware or unmindful of
noise regulation ordinances," Even when complaints have been
made, one or more "warnings" are usually issued to a violator first.

uantitative ordinances usually fare little better, although for
somewhat different reasons. Their enforcement requires specialized
equipment and trained personnel. Technical problems arise in
separating sounds from potential violators and background noise.
Measuring frequency, distance, and duration of sound is likewise
difficult." These technical difficulties can act as a disincentive to ef-
fective enforcement. For example, where numerical ordinances are
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enforced by municipal police, the complexity of the measuring equip-
ment coupled with its infrequent use often, make the individual
patrolman wary of his ability to employ the equipment cornpetently,3s
Some municipalities provide training for local officials respon-
sible for enforcing noise standards. The proposed Noise Control
Act now pending before the Congress would authorize the Environ-
mental Protection Agency to provide technical assistance to State
and local governments (see Chapter 4 of this report on Federal
activities for a discussion of this proposed law) , This will include
advice on ambient noise standards, training of personnel, and tech-

niques for noise measurement and control.
Another significant defect in enforcement of either type of .ordi-

nance is the absence, in many instances, of aggressive noise control pro-

grams. Personnel and funding generally are quite limited at the local
level no matter how good the ordinance." (See Tabie 1 for levels of
funding by selected local governments.) Moreover, communities
face a dilemma when part of their noise control efforts are aimed

either directly or indirectly at the regulation of industrial noise

sources. Such sources usually constitute a relatively minor portion of
the overall local noise level, but they may account for a significant
segment of the tax base.

One problem in the past has been a common public acceptance of

noise as an inevitable concomitant of urban life. Only recently has
there been a broadening public recognition that much of the noise

we have tolerated is unnecessary.
Where municipalities have vigorously enforced noise abatement

ordinances, results have been noticeable. Memphis, Tenn., for ex-
ample, which has the reputation of being a quiet city, has enforced
its broad ordinance prohibiting unnecessary noise, giving particular
attention to unnecessary horn blowing."

organization
Municipalities generally have turned to one of two administrative

arrangements to curb noise.'' Some jurisdictions, such as Chicago and
New York City, respectively, have adopted a- proposed a compre
hensive noise ordinance and invested a local environmental protec-
tion agency with the powers to administer and enforce it. Such an
approach centers the responsibility for both promulgating and enforc-
ing regulations in one agency to provide a more efficient and stream-
lined program. Noise control experts generally favor separating the
specialized enforcement of noise abatement from the usual duties of
the police force.4

Most municipalities, however, incorporate noise controls into
existing regulatirns, then split enforcement among various munic-
ipal agencies. Those elements of noise control affected by land use
planning, for example, would fall to the local zoning authority.
sponsibility for transportation noise control would go to traffic au-
thorities. Decentralization allows a city to tap a range of expertise
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air] to spread the added cost and manpower bUrden among a num-
ber of agencies. But it often frustrates any comprehensive approach
to the problems of noise control because of the difficulty of inter-
agency coordination. Moreover, few, if any, of the responsible agencies
view noise control as a principal: or even .411

Table 1.

Municipal Noise Abatement Expenditures
lin thousands of dollaral

New York, N.Y.*
crilea0o.111.!
Las. Vegas,, Nev.
Philadelphia, Pa. -

Btiston;;Mass.
Atlanta; Oa-
Honolulu, Newell

-,Dollea, Teic.* ,
:NOI's Orleans, La.
FiernOnt; Calif. 3
Columbia; S.C. 2
Minneapolis, -Minn.

Souicei, Unless otherwise indicated, all data are taken from EPA` andMunicipal Nonoceupational Noise Programs " Dec. 31, 1971. App. B. The asterisk
Indicates that the data are CEQ.

$55:; $150, r $200
40,` -93 -, 163

50
14 25 ,27
25 25 '38

25

federal and state activities

Although local governments historically have wielded authority
over noise control, there is a mounting awareness of the need to set
national standards on products sold in interstate commerce. The
pending Noise Control Act of 1972, passed by the U.S. House of
Representative in February 1972, would bar State and local govern-
ments from applying any but Federal noise standards to products
covered by Federal law." However, the bill would not stop State or
local governments from passing ordinances to control ambient noise
by regulating the use, operation, or movement of any vehicle or
equipment.

Under the proposed law, when the Federal Government, for
example, sets standards for new cats, State or local governments may
not then set different noise emission standards. Hence, automobiles
sold in interstate commerce would not have to meet a myriad of
different State and local laws. State and local governments could,
however, control noise from vehicles with ordinances restricting
vehicles in use, for instance, through ambient noise limits for specific
zones or during specific times. If the local ambient noise limit is more
stringent for a given speed and measurement distance than the Fed-
eral emission limit, the local ordinance may require the vehicle to
travel at a lower speed. Or it may bar vehicles from certain areas
or outlaw their use during the times to which the local limits apply.
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Except for the control of auto exhaust noise, there has been rela-
tively little State activity in noise regulation. until recent years.
Florida 4'1 and New jeisev," among others (see Chapter 5 of this
report) have adopted noise abatement legislation in the past few
years, The New jersey law, enacted in 1971, permits municipal regu-
lation of noise at levels more stringent than State regulations, subject
to the approval of the State agency. The Florida legislature left
intact previously enacted local controls and allowed new local controls
at least as stringent as the State regulations.

In other cases, local governments are limited by State regulation
in their power to control noise. Hawaii, for example, adopted a noise
control law in 1970 that entirely forbids separate local noise
legislation."

sources of noise regulated

Municipal noise con efforts focus principally on noise from the
following broad areas: airplanes and airports, vehicles, construction,
industrial and commercial activities, household appliances, and inter-
nal building noise,

aircraft and airport noiseFederal law grants extensive authority
to the Federal Aviation Administration to control the use of aircraft
and airspace and to regulate air traffic. Municipalities are therefore
able to exercise only limited control over aircraft noise, clearly one of
the most controversial of all noise sources. Attempts by local juris-
dictions to curb aircraft noise by regulating the operation of aircraft
have been struck down by the courts when the ordinance was found
to create an unconstitutional burden on interstate commerce. They
have met the same fate in the face of either an explicit or implied pre-
emption of local action by Federal legislation or when the local ordi-
nance clashes directly with a Federal regulation:" Although yet to be
affirmed by court action, local ordinances regulating some aspects
of airport operations presumably would be peimitted when they do
not imperil aircraft operation safety or unreasonably burden inter=
state commerce. For example, cities might order aircraft engine
maintenance activities relocated or shielded when they generate
noise levels at the airport boundary higher than those permitted by
State or local law: In any event, local governments may wield their
land planning and zoning powers to lay out industrial parks and
other nonresidential uses to serve as _noise buffer zones ,around
airports.

Airport owners, on the other hand, can exercise direct control
over sonic aspects of airport noise;' They can establish nondiscrimi-
natory restrictions on the permissible noise level of aircraft using the
airport. They can specify the location for engine runup procedures.
Such measures, which because of Federal law are normally beyond
what a municipality may legally do, can be employed by local gov-
ernments that are owners of airports,
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Major airport sites are often selected by specially created authori-
ties with varying degrees of accountability to State and local govern-
merits and to the communities where the airport is to be located.
Where Federal funds are involved in the development. or improve-
merit of an airport, Federal law offers some opportunity for affected
local governments to participate in decisionmaking. The National
Environmental Policy Act gives local government units an opening
to comment on Federal and federally supported projects that will
significantly affect the quality of the environment." The Airport and
Airway Development Act of 1970 also requires greater citizen and,
in some cases, local government participation in airport location and
expansion projects prior to Federal funding." At a minimum, public
hearings must be held to consider the "economic, social and environ-
mental effects of the airport location and its consistency with the goals
and objectives of such urban planning as has been carried out by the
community." When a proposed new airport does not serve a metro-
politan area, the Department of Transportation must consider the
views of affected communities around the site prior to granting
approval."

Three-fifths of the 127 final environmental impact statements
on airport construction and development issued by Federal agencies
in the 12 months preceding June 1972 carried continents by a munic-
ipal government unit. Under the Airport and Airway Development
Act, however, communities have requested hearings in only 29 percent
of the cases where such hearings are possible.'2

vehicle noiseLocal governments probably regulate motor vehicles
more than any other noise source." The majority of local governments
have adopted noise ordinances of a general, descriptive nature. They
either require adequate muffler devices on motor vehicles or prohibit
unnecessary noise. Some localities have set quantitative noise emission
limits for various types of vehicles and others have combined both
approaches.

Perhaps the most common legal devices used to control vehicular
noise at both the State and local level are ordinances covering horn
blowing and mufflers. Of 83 municipal ordinances examined by an
EPA contract study, 51 restricted horn noise and 33 required
fiers." Decatur, X11,, and Madison, Wis., for example, both have horn-
blowing ordinances. Philadelphia- and Des Moines have muffler
requirements. Twelve municipalities have enacted ordinances to con-
trol all noise emitted by automobiles." Salt Lake City, for example,
prohibits unreasonable and unnecessary noise and forbids excessive
and unusual noise from vehicles in quiet zones." Beverly Hills, Calif.,
prohibits repair or testing of vehicles in residential areas if it annoys or
discomforts residents." Five cities in the EPA study, including Ann
Arbor, Mich., Pocatello, Idaho, and Cincinnati, Ohio, have enacted
vehicle noise laws which set quantitative limits on noise emissions.
Chicago and Minneapolis have adopted perhaps the most extensive
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vehicular noise control laws of major U.S. cities. They restrict even
the sale of automobiles which exceed specified noise emission limits.

The Chicago ordinance, discussed earlier, provides that no auto-
mobile tray emit noise in excess of 76 dBA (measured at a distance of
50 feet) when traveling at speeds up to 35 m.p.h. nor more than 82
dBA at speeds over 35 m.p.h. The ordinance reduces these limits after
January 1, 1978, to 70 dBA and 79 dBA for vehicle speeds below and
above 35 m.p.h., respectively. In a separate provision aimed at new
vehicles, the Chicago law orders that vehicles manufactured after
January 1, 1973, cannot be sold in Chicago if they make noise in excess
of 84 dBA measured at 50 feet. This limit drops to 80 dBA and then
75 dBA for vehicles manufactured after January 1, 1975, and Janu-
ary 1 1980, respectively. Noise errnssion limits for sale of construction
equipment and powered hand tools will be set at 80 dBA by 1980
motorcycles at 75 dBA' y t980, and lawn mowers at 65 dBA by 1978.

Some of the foregoing provisions would be preempted by Federal
noise emission standards under the noise control legislation pending in
the Congress.

Motorcycles are usually subject to the same statutes as automobiles.
Some cities, however, such as Missoula, Mont., Detroit, Chicago, and
Minneapolis, have adopted ordinances specifically to control motor-
cycle noise either by muffler regulations or by setting quantitative
limits on noise emission."8 For example, until January 1, 1978, Chi-
cago prohibits motorcycle noise in excess of 82 dBA at speeds up to
35 m.p.h., and 86 dBA at speeds over 35 m.p.h. (measured at 50
feet). After January 1, 1978, the limits drop to 78 dBA and 82 dBA
at speeds below and above 35 m.p.h., respectively. Furthermore, as
with other motor vehicles, Chicago prohibits the sale of motorcycles
that are noisier than specified limits, which become increasingly
stringent with later dates of manufacture.

construction noiseBoth curfew and quantitative ordinances are
used to curb noise at construction sites, with the more traditional cur-
few ordinance found in the majority of local jurisdictions. Such an
ordinance typically prohibits construction or the use of certain equip-
mentsuch as pneumatic drills and pile driversduring specified
time periods." For example, Portland, Oreg.," prohibits noise-
producing construction activities from 6 p.m. to 7 a.m. Toledo, Ohio,
bars such activities from 9 p.m. to 6 a.rn. Such curfew ordinances,
however, usually allow exceptions for emergency situations,' public
utilities work," construction in the public interest," or construction in
nonresidential districts "and in other instances when there is no harm
to public health or safety." Unless strictly construed, such exemptions
can of course overshadow the basic prohibition.

Numerical ordinances are a more recent phenomenon in the area
of construction noise abatement. The Minneapolis noise ordinance,
for example, prohibits operation of construction equipment that gen-
erates noise in excess of 100 dBA at the property line. This limit will
drop to 95 dBA in September 1973 and to 90 dBA in September
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1975.67 The Chicago ordinance combines features of both a curfew
and a quantitative approach. It prohibits use of construction equip-
ment between 9:30 pm. and 8 a.m. within 600 feet of a hospital or
residence and sets permissible noise levels for equipment that is sold,
based on the date of manufacture."

Noise emission limits applicable to new construction equipment
alone (as well as vehicles and other noise sources) suffer from two
limitations. Because existing machinery is not regulated, lower noise
levels are achieved only as older equipment is phased out. Also,
where local, ordinances rely only on controlling the noise output of
individual pieces of equipment, total noise from a construction site
could still reach unacceptable levels if too many machines operate
at once. New York City's pending noise code would minimize these
limitations by setting numerical ambient noise standards for different
areas," Likewise, Chicago has set numerical limits on die amount
of noise permitted in different regions of the city. This approach
may require the use of quieter equipment or require adequate shield-
ing of the site in order to comply with the ambient noise limits.

industrial and commercial noiseMany local jurisdictions use a
variation of the traditional "unnecessary noise" type of ordi-
nance to regulate commercial and industrial noise. The ordi-
nances generally prohibit blowing steamwhistles except at the
beginning and end of the working day and to signal emer-
gencies."' They prohibit excessively laud machinery" and regu-
late outdoor loudspeakers through detailed application and
licensing procedures." Community noise from businesses and indus-
trial machinery generally is defined as excessive only if it offends
people residing nearby." On the business site, noise levels are con-
trolled through Federal and State occupational health and safety
laws designed to protect employees, although these laws typically per-
mit use of hearing protection devices as an alternative to abating
the noise itself.

Some recent attempts by local governments to control industrial
and commercial noise sources have used both quantitative noise
limits and previously established land use zoning boundaries,T4 with
maximum permissible noise levels established for each zone. Such
an ordinance may take into account the type and duration of noise,
the time of day, day of the week, and ambient noise levels, Chicago's
ordinance is of this type."'

residential noiseThe growing public_ awareness of noise has trig-
gered a rapid expansion in the number of complaints filed with local
environmental protection agencies. Many of these complaints relate to
noise from such domestic sources as air conditioners, power lawn-
mowers, atai television sets."

Both the subjective and numerical noise ordinances enacted by
many local governments regulate power tools, air conditioners, and
other mechanical equipment used for noncommercial purposes.
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Memphis, Tenn., for example, prohibits playing radios, phonographs,
and other devices when they "annoy or disturb the quiet, comfort,
or repose of persons" in or near the vicinity.'" White Plains, N.Y.,
has a similar ordinance specifically prohibiting the use of fans, air
conditioners, lawnmowers and chain saws when they disrupt the
peace of the community,78

uantitative ordinances may regulate the same types of noise
sources. They either rely upon ambient noise levels to serve as a
baseline or set absolute numerical limits. For example, Alhambra,
Calif prohibits noise between the hours of 10 p.m. and 7 a.m. from
machinery, equipment, fans, and air conditioners wlich is more
than 5 dBA above the ambient noise level.'" Its ordinance also
covers radios, phonographs, and other sound reproduction equip-
ment. Because such ordinances are based on the ambient noise level,
this must be determined before a violation can be established. This
requirement can complicate enforcement of the law. Moreover, a slow
rise in ambient noise levels is possible.

Torrance, Calif., on the other hand, has set upper limits on the
amount of noise permitted. Certain residential areas,, for example,
may not be exposed to steady noise levels in excess of 50 dBA betWeen
the hours of 7 pan. and 10 a.m. or in excess of 55 dBA at other times."

None of the four model building codes 81 used by many munici-
palities to regulate construction of multifamily structures specifi.
Bally curbs noise that travels through walls to other apartments or
adjoining dwellings. If the codes help to reduce noise it is only inci-
dental to their main functions of assuring structural soundness and
minimizing fire hazards. One model code, however, has an optional
appendix recommending minimum sound transmission character-
istics.°' And some municipalities that have adopted one of the model
building codes have amended it to require soundproofing.si'

Local ordinances regulating interior building noise are primarily
limited to new construction: New construction now will also be in-
fluenced by specific requirements recently set by the Department of
Housing and Urban Development (HUD) governing approval of
projects under all HUD programs, including those of the Federal
Housing Administration.,1 These requirements are aimed at dis-
couraging .certain types of construction (e.g., homes, hospitals,
dormitories in noisy areas by withholding Federal support.

summary

Efforts by local governments to curb noise cover a wide spectrum.
Ordinances vary from traditional, general attempts to control un-
reasonable noise to more sophisticated quantitative limitations. The
comprehensiveness of such legislation ranges from control of only
traditional noise sources, such as sound trucks, to curbing some
aspects of jet aircraft noise.

Local government control over airport and aircraft noise is strongly
circumscribed by Federal law, but it is most effectively exercised
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where the local government is owner of the airport. The control of
noise from vehicles is evolving from nonquantitative muffler and
horn-blowing regulations to the adoption of numerical limits on noise
emission. The use of curfew ordinances to regulate noise from con-
struction sites is being supplemented by laws controlling ambient
noise and noise emitted by construction equipment. Noise from
industrial and commercial operations is being controlled through a
mixture of "unnecessary noise" ordinances, land use controls, and
more recently, quantitative limitations. While abatement of noise
in home3 and residential areas has focused largely on a variety of
specific noise sources, recent efforts aim to control noise through
setting ambient noise limits and discouraging the siting of new
residences in noisy areas.

Pending Federal legislation would elevate certain areas of noise
regulation to the national level. At the same time, the Federal tech
nical assistance provided for in this legislation should help local
governments conduct more effectiye noise control programs in
consonance with the expanded Federal program.
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nepa
reform in government
decisionMakitig'.

the origins of nepa

nepa's enactment

On February 17, 1969, a'bill was introduced in the United States
House of Representatives "to proyide for the establishment of a
Council on Environmental Quality." 1 The following day, a measure
with similar intent was introduced in the Senate.' In the next 11
months the two bills received Congressional consideration, with bi-
partisan sponsorship and support, were combined in conference, and
were amended to proclaim their primary purpose: "to establish a
national policy for the environment." 3 The National Environmental
Policy Act (NEPA) was signed into law by the President. on Janu-
ary 1, 1970. It has become the basic policy-setting Federal law re-
lating to protection of the environment.

Earlier proposals had laid a foundation for this action. A number
of related bills had been introduced in earlier Congresses but had
died in committee.° As early as 1965, Russell Train, then head of the
Conservation Foundation, proposed "that the President establish a
Council of Ecological Advisers" to give environmental concerns "an
important new status in planning and policymaking at the highest
level of government." ° In 1969 these ideas became reality.
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The two bills that became NEPA were largely modeled after the
Employment Act of 19,16.' That Act, which grew out of the concern
about economic dislocations after World War II, declared a respon-
sibility in the Federal Government to maintain a prosperous and
stable national economy.' The Act also created the three-man Coun-
cil of Economic Advisers to advise the President in carlying out that
responsibility and in preparing an annual report on the economy.°
The Employrnent Act was a watershed in the Federal Government's
relationship to national economic problems. By following both aspects
of that Actdeclaring a Federal responsibility for action and pro-
viding for a council and an annual reportthe sponsors of the 1969
bills hoped to create a similar watershed in the Government's
relationship to environmental problems.

Instead of being an inadvertent contributor to environmental deg-
tion, the Federal Government was to be made a central par-

ticipant in environmental renewal. The bills directed the President to
submit an annual report to Congress tin the state of the environment.
Similar to the President's annual Economic Report, it would serve
over the years as an indicator of environmental conditions, a record
of governmental and private actions to enhance environmental qual-
ity, and a forum for raising important environmental issues.

During consideration of the bills which led to NEPA, some sup-
porters of the proposed law feared that the declaration of a national
environmental policy might be an empty utterance unless the statute
embodied some means of guaranteeing that Federal agencies would
heed the new policy. Witnesses repeatedly referred to the disastrous
oil blowout in early 1969 from offshore veils operating under Interior
Department leases in the Santa Barbara Channel. Prior to the blow-
out, they said, the -Federal Government had assured that environ-
mental factors had been considered and that precautions had been
taken to prevent oil spillage. Events showed that the Government's
assurances had been more thorough than its precautions." Witnesses
supporting the proposed legislation produced many other examples
of what the Senate report later termed "the manner in which Federal
policies and activities have contributed to environmental decay and
degradation." 11 They called for an "action-forcing" mechanism that
would guarantee that in the future the Government would follow
through in its pledge to protect the environment:1°

Congress' response to this need was the provision that became sec-
tion 102 of NEPA, a provision without a close statutory precedent.
The section directs all Federal agencies to interpret and administer
their authorities in concert with the new environmental policy. Sub-
section 102(2) (C) requires agencies to prepare, for all "major
Federal actions significantly affecting the quality of the human en-
vironment," a detailed statement of what the environmental impacts
will be. In preparing the statement, agencies must consider alterna-
tive actions and consult with other agencies having environmental
expertise.
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The written record of NEPA's passage through the Congress is
relatively sparse in view of its later impact. In the Senate on July 10,
1969, after a single day of hearings, it was placed on the consent
calendar and passed by a voice vote.'3 In the House, it reached the
floor on September 23 and was passed that day by a vote of 372 to
15.'' On October 8, the Senate conferees from the Interior Corn-
mittee and members of the Senate Public Works Committee reached
agreement on the Senate's position in conference with the House.
They also spelled out the relation of NEI'A to a companion bill from
the Public Works Committee that later became the Water Quality
Improvement Act of 1970," A joint Senate-House conference com-
mittee reported an agreed version on December 17. After a brief dis-
cussion on the Senate floor of the effect of the-proposed Act on other
Federal laws relating to the environment, the Senate and House
agreed to the conference report on December 20 and 23 respectively."

precursors of section 102

Although the "action-forcing" provision of section 102, requiring
environmental impact consideration, had no direct legislative model,
it had foundations in a number of earlier legislative and judicial
developments relating to environmental protection. The importance
of section 102 is that it brings these separate strands together and
confirms them in a statute applicable across the entire Federal
Government.

Individual agencies previously had mandates to consider particular
environmental concerns in planning their activities. One of the earli-
est such mandates is section 10(a) of the Federal Power Act.' As
amended in 1935, that law requires the Federal Power Commission
(FPC), in licensing any dam or related project, to consider the inter-
ests of commerce, water power and "other beneficial public uses,
including recreational purposes." Two landmark court decisions inter-
preted this requirement as imposing an affirmative duty on the FPC
to investigate and consider less environmentally damaging alterna-
tives to any proposal. In Scenic Hudson Preservation Conference v.
FPC," decided in 1965, the U,S. Court of Appeals for the Second
Cii-euit ruled that section 10(a) requires the FPC to consider "[t]he
totality of a project's immediate and long-range effects." It said
the FPC cannot fulfill this responsibility by sitting "as an umpire
blandly calling balls and strikes for adversaries appearing before
it; the right of the public must receive active and affirmative pro-
tection at the hands of the Commission." '° Two year's later, in
Udall v. FPC,"' the U.S. Supreme Court gave its sanction to this
reading of the Act.

In 1966 the Congress enacted section 4(f) of the Department
of Transportation Act,"' which requires the Department of Trans-
portation (DOT) to consider alternatives to proposed transportation
projects that affect the environment. Section 4(f) provides that be-
fore the Department may approve a transportation project that
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encroaches on a public park, wildlife refuge, or historic site, the
Secretary of Transportation must find that there is no feasible and
prudent alternative and that the project has been planned to mini-
mize the encroachment. Together with section 10(a) of the Federal
Power Act, this requirement presaged the broad duty imposed by
NEPA to explore less environmentally damaging alternative actions.

NEPA's provision Cuat agencies preparing impact statements
must consult with agencies having environmental expertise also had
precursors. The Fish and Wildlife Coordination Act,22 as amended
in 1958, was intended to bring concern for wildlife into the planning
of Federal water resource projects. To help guarantee that wildlife
values are fully considered, it requires Federal agencies to consult
with the Federal Fish and Wildlife Service and State wildlife au-
thorities in planning water resource projects. The National Historic
Preservation Act of 1966 23 creates a similar consultation mechanism
to protect historic buildings and sites from encroachment by feder-
ally funded projects. Each of these consultation requirements is
designed to assure that the governmental bodies charged with pro-
tecting environmental values pay close attention to the environtien-
tal effects of particular projects. Agencies can combine their
consultations under these statutes and under NEPA's broader re-
quirement and thus avoid any duplication of effort.24

The "action-forcing" provisions in section 102 of NEPA build
upon the foundations of the four earlier laws and apply to all
types of Government activities. Teamed with NEPA's establishment
of a national environmental policy and its creation of the Council
on Environmental Quality, section 102 provides a mechanism for
significant reform in Government decisionmaking,

nepa's substantive impact
a new policy is set

Although much of the public discussion of NEPA has revolved
around the environmental impact statement procedure of section
102(2) (C), NEPA's substantive thrust cannot be overlooked. The
primary purpose of Congress in enacting NEPA was to establish a
Federal policy in favor of protecting and restoring the environment.
The broad terms in which that policy is declared clearly make all
aspects of man's surroundings the subject of Federal concern.i&

NEPA contains strong directives to Federal agencies to follow this
new policy. Section 102(1) "authorizes and directs that, to the fullest
extent possible, . . . the policies,. regulations, and public laws of
the United States shall be interpreted and administered in accord-
ance with" the policy of the Act. The legislative history of NEPA
indicates that the phrase "to the fullest extent possible" at the outset
of section 102 is intended to excuse compliance only when another
statute expressly precludes or makes action required by NEPA
impossible.2'i Section 102(1) is supplemented by section 102(2) (9),
which directs agencies to give "appropriate consideration" to en-
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vironmental values in all decisions; by section 103, which directs
Federal agencies to review existing policies and practices to bring
them into line with the Act; and by section 105, which declares that
the policies and goals of NEPA "are supplementary to those set forth
in existing authorizations of Federal agencies." 27

Together, these provisions tell the agencies to add a new criterions
effect on the environmentto those against which they have tradi-
tionally tested their actions. The far-reaching result is that agencies
whose statutory mandates previously did not call for attention to the
environmental effects of their actions are now required to take those
effects into account. And agencies whose mandates previously
directed their attention only to certain facets of the environment
now have a responsibility as broad as the environmental policy
declared in NEPA.

The implications of this reform are seen most clearly in Federal
programs in which the Government acts directly to perform a service,
to build a facility, or to finance such activities by others. In these
programs the agency in charge generally has a broad range of choices
about the size, nature, and location of the project, who receives the
funds, and the wisdom of undertaking any action at all For example,
the Army Corps of Engineers determines, on the basis of its own
studies, whether to seek Congressional authorization for a flood con-
trol project in a certain location and what the design of the project
should be Similarly, when the Department of Housing and Urban
Development (HUD) allocates grants and other assistance under
Federal housing programs, it can select projects to maximize the
benefits produced. It does this both in setting general criteria for the
programs and in evaluating specific projects. In planning such ac-
tions, Federal agencies are now required by NEPA to consider
environmental factors at the earliest possible stage and to mold their
actions to improve the environmental effects. This duty includes
refraining from action when the balance of the relevant public
values, including the environment, indicates that the action is not in
the public interest.°B

NEPA's implications are similar where the Government does not
undertake or finance activities directly but regulates the private con-
cerns that do. A Federal agency charged with regulating private
rights or interests must consider the environmental effects of its
regulatory activities and make appropriate changes. For example, in
granting permits to dredge or fill in navigable waters of the United
States, the Corp_ s of Engineers must consider the ecological effects of
the applicant's proposed activity.29 Before the Coast Guard decides
whether to grant a permit for construction of a bridge across navigable
waters, it must consider the reasonably foreseeable effects on scenic
values, on the surrounding transportation system, and on public access
to the adjacent coastline.3° And the Interstate Commerce Commis-
sion, in regulating the rates charged by interstate carriers for freight
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transport, must consider the impact of different rate structures on
the economic feasibility of recycling depletable resources.'

Where an agency previously looked at only a limited aspect of the
private activities under its regulation, NEPA forces it to broaden
its concerns substantially. The Atomic Energy Commission (AEC);
which previously considered only the radiological health and safety
effects of nuclear powerplants, now must consider all other significant
environmental effects as well, such as the impact on adjacent waters
of thermal discharges from the plants.'" For the other regulatory
agencies, too, the NEPA provisions supplement preexisting statutory
objectives with a new oneenvironmental protection. An agency must
consider and, as appropriate, act to minimize the adverse environ-
mental effects that can reasonably be expected from the activity sub-
ject to its regulatory action.

The actual impact of NEPA's policy on Government decisions can
already be seen. Some projects have been modified or abandoned
when their environmental effects would have been unacceptable. For
example, on the advice of the Council on Environmental Quality,
the President ordel'ed a halt in construction of a partially completed
barge canal across northern Florida that threatened important natu-
ral values. The President stated: "[Me must assure that in the future
we take not only full but also timely account of the environmental
impact of such projectsso that instead of merely halting the dam-
age, we prevent it!' 3' The Government has since recommended that
the area be studied for possible protection as part of the wild and
scenic rivers system."

Other examples of NEPA's impact cover a wide range of Govern-
ment actions.

The Coast Guard carefully reviewed an application from the State
of California for a permit to build a highway bridge across San
Francisco Bay. Because of potential long-range effects on the en-
vironment, including a threat to the viability of San Francisco's new
rapid transit system, the Coast Guard denied the permit. In a sub-
sequent public referendum, the voters of the area disapproved the
bridge project ."5 When a detailed and comprehensive environmental
statement showed that the originally preferred route of Interstate 75
in Georgia Would have adverse effects on Allatoona Lake and sur-
rounding natural areas, a new alipment Which minimized impacts
was selected

. The Army Corps of Engineers postponed indefinitely a project to
channelize portions of the Buffalo Bayou in Houston 'Texas, largely
because of its negative aesthetic effects.

The draft environmental impact statement for a proposed airport
site in Fairfax County, Va., prompted adverse comments from many
sources. The County Board of Supervisors subsequently decided to
make the site a park instead." Environmental concerns triggered
rethinking of a plan to use a tract of Federal land adjacent to a
recreational area in Fort Snelling, Minn,, as the site for a bulk mail
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handling facility for the Postal Service. The Government decided
instead to transfer the land to the State of Minnesota for park use."'

When the California coastal communities of Bolinas and Stinson
Beach applied to EPA for a grant for a joint sewerage system, EPA
reviewed the environmental implications of the proposal. EPA's
study indicated that the proposal would allow immediate urbaniza-
tion of a rural area over the protests of a majority of the residents,
would bring serious financial hardship to the property owners of the
area, and might harm the ecology of the most significant shale reef
on the West Coast. Discussion of these preliminary findings with the
applicants and the State led to the abandonment of the project and
the formulation of an alternative more compatible with the local
environment.

Original designs for the proposed new community of Park Forest
South, outside Chicago, called for the destruction of a unique hard-
wood forest. After the draft impact statement brought this to light.
the Government and the developer reached an agreement to change
the plans, and the Illinois State legislature is considering a bill to
buy and preserve the woods."

The Secretary of the Interior in 1971 refused, on environmental
grounds, to authorize two proposed platforms on existing oil leases
in the Santa Barbara Channel.'" In a later proposed sale of oil and
gas leases off the eastern coast of Lotiisiana, the Secretary, after pre-
paring an environmental statement, eliminated a number of pro-
posed lease sites believed potentially dangerous to nearby Wildlife
Refuges and associated marshlands and estuaries.'"

Changes in individual projects are only a partial index of NEPA's
impact. Perhaps a more important sign is that'agencies are reviewing
their policies to determine the need for across-the-board changes af-
fecting entire Federal programs. For example, the Forest Service has
modified its multiple-use planning framework for the National
Forests. Instead of a collection of functional plans and a multiple-use
plan, the Forest Service will prepare an overall management plan for
each planning unit, guided by NEPA principles.'2 The Corps of Engi-
neers, under its dredge-and-fill permit rules, reviews very closely any
new proposals to develop wetlands.4" The AEC's new procedures
under NEPA are likely to have a significant impact on nuclear power
plant technology by requiring more careful accounting of long-term
environmental costs than was previously the practice." The Presi-
dent's Executive Orders establishing the Refuse Act permit program,
providing for regulation of off-road vehicles on public lands, and
barring the use of poisons in Federal predator control programs all
have drawn on NEPA as part of their statutory authority.'''

programs involving many actions

A practical problem may arise when an agency that makes many
individual decisions in a program affecting the environment must
implement NEPA's policy. Many agencies find themselves in this
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situation. For example, the Forest Service grants numerous permits
for access to private mineral claims on National Forest land. The
Corps of Engineers issues it large number of permits for dredging and
filling in navigable waters, For the agency to consider all relevant
factors and balance them anew in taking each action may be un-
desirable for several reasons: It may waste the agency's resources; it
may fail to ensure consideration of cumulative long-term effects;
and it may mislead applicants about what they may expect from the
agency.

It has long been recognized that agencies can administer their
programs better if they establish their policies and practices, when
ever possible, by general rule rather than by acting on a case-by.
case basis."" Rulemaking allows the agency to weigh competing con-
siderations in depth and to determine a future course of action that
will best accOmplish its ends. Sometimes it will not be possible to pre-
scribe general rules, because the individual cases differ too widely
or the problems do not lend themselves to generalization. But where
it is possible, it is a valuable governmental technique.

General rules can be just as valuable in bringing agency practices
into line with NEPA as they have been in implementing other Federal
policies. NEPA requires a rather finely tuned and systematic balanc-
ing of its policy against other agency objectivesJ7 It requires agencies
to reexamine the basic premises on which they have operated and
to take a new direction when those premises do not square with the
required concern for environmental effects.

Nothing in NEPA says that such balancing or reexamination must
be performed anew each time the agency proposes to act, without
regard to previous agency consideration of the relevant interests. No
person or institution can operate effectively under a requirement to
question its basic premises before taking each action. But considera-
tion of the environment must be dynamic. New situations must be
evaluated, and new knowledge must be biuugi&t to bear. An agency
can be both effective and responsible if it adopts rules to guide its
daily choices and reexamines those rules as neceisary to respond to
changes in circumstances or in public policy. Er:vironrnental issues
not adequately covered in the rulemaking process can be considered
on a case-by-case basis. As pointed out below; an agency can follow
a similar approach in preparing impact statements under section
102(2) (C).

Agencies need, therefore, to identify areas in which NEPA's policy
can best be applied by general rules, as distinguished from areas in
which some or all issues must be evaluated with each individual
action in mind. If, for example, an agency can identify beforehand
the circumstances under which a type of development carries un-
acceptable environmental risks, it can formulate a corresponding
rule to guide applicants for Federal assistance or authorization. The
Interior Department has taken this approach in issuing rules to
govern the development of geothermal steam under the Geothermal
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Steam Act of 1970,45 and the Forest Service is considering similar rules
to govern means of access to mining claims on National Forest lands.
Similarly, if it can be determined what level of pollutant emissions
will be acceptable from a class of activities, a general rule can be
framed to guide the exercise of a Federal authority. This principle
underlies the Federal regulatory programs for air and water pollution.
It may be equally valuable, where appropriate, in other Federal
programs which involve many individual actions.

The question arose in Calvert Cliffs' Coordinating Committee v.
AEC 4'1 whether an agency may, in selecting a rule of general appli-
cability to implement NEPA, defer to a relevant rule prescribed by
another agency with environmental expertise. The AEC, M its pro-
cedures for implementing NEPA, had provided that a State
certification of compliance with water quality standards under the
Federal Water Pollution Control Act was sufficient to remove the
issue of water quality effects from further consideration in an AEC
proceeding for licensing a nuclear powerplant. The U.S. Court of
Appeals for the District of Columbia held that such automatic
deference to another. agency's views was inconsistent with AEC's duty
under NEPA to consider all environmental factors in its licensing
actions. The AEC had based its procedures on two special factors:
section 21 ( b) of the Federal Water Pollution Control Act (added by
the Water Quality Improvement Act of 1970),50 which required
the State certification, and Congressional statements about the inter-
play of section 21(b) with NEPA.51 The appeals court ruled that
NEPA required the AEC to assess water quality effects independently,
regardless of a certification of compliance with standards under sec-
tion 21 (b) . ThR court reasoned that by making an "individualized
balancing ana-iysis" in each case, the AEC could "ensure that, with
possible alterations, the optimally beneficial action is finally
taken." n2

It is not entirely clear whether the AEC or the court of appeals
correctly judged the Congressional intent concerning the relationship
of section 21 ( b) to NEPA. Legislative clarification of the issue is
found in bills since passed by both the House and Senate to amend
the Federal Water Pollution Control Aft Those bills carry a pro-
vision, supported by the Administration, allowing the AEC and other
permit-granting agencies in their NEPA evaluations to rely on State
certifications that water quality effects will be acceptable. However,
permit-issuing agencies still would be required under NEPA to balance
water quality effects along with other factors in making the final
permit decision.53

The question of whether one agency can defer to another agency's
finding of compliance with water quality standards may have limited
importance in view of this prompt Congressional move to clarify the
law. However, it is important to note that, despite the stress in Calvert
Cliffs' on an "individualized balancing analysis," the opinion does not
say that an agency cannot turn to its own general rules to guide all
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or part f individual decisions. As already pointed out, NEPA re.
quires an agency to balance all competing factors and to consider all
reasonable alternatives. But it does not dictate that this be done
entirely anew in each decision, without the assistance of general rules
and past experience. Decisionmakers are permitted to cut their more
complicated decisions clown to manageable size. Advance determina.
tion of program policy through rulemaking can implement NEPA,
at the same time avoiding repetitious reexamination of basic. pinciples
in the context of each individual action.

mandate for innovation

NEPA not only requires Federal agencies to appraise and improve
the environmental effects of their activities; it also mandates agencies
to develop new governmental initiatives to tackle the Nation's grow.
ing environmental problems. Section 101 declares that it is "the con-
tinuing policy of the Federal Government to use all practical
means and measures . . to create and maintain conditions under
which man and nature can exist in productive harmony," "

While this responsibility for governmental innovation rests on all
agencies of the Federal Government, NEPA contemplates that a cen-
tral role will be played by the Council on Environmental Quality.
Section 204(4) tells the Council "to develop and recommend to the
President national policies to foster and promote the improvement of
environmental quality . . . ," 55 The President has reaffirmed this
responsibility in Executive Order 11514.r'° The Council, working
closely with -other Federal agencies, has had the responsibility for
preparing new environmental initiatives that have been included in
the President's Environmental Messages in 1971 and 1972:'' Chap.
ter 4 discusses in detail the activity of the Council and other agencies
in this area.

This affirmative responsibility of di, overnment to anticipate
environmental problems and to devise ways of solving them gives
hope for reversing the deterioration of our surroundings. If the Federal
Government responds vigorously to NEPA's dual command to control
the environmental effects of its actions and to devise new means of
environmental protection, it will have been faithful toits new respon-
sibility for the conditions under which we live.

the evolving impact statement process
The environmental impact statement process of section 102(2) (C)

was included in NEPA to insure an across-the-board Government
response to the Act's policy directives. That process, requiring a
public explanation of the environmental consequences of proposed
Government actions, compels substantial adjustments in the ways in
which many agencies previously did business. Like any major gov-
ernmental reform, the process has raised a number of thorny prob-
lems in its early implementation, The Council, acting under
five Order 11514, has issued guidelines instructing the agencies on
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how to handle many aspects of the 102 process.5g The Council also
gives agencies additional guidance on a more informal basis. 'D Because
the guidelines are an interpretation of NEPA by the agency charged
with its implementation, a number of courts have acknowledged that
they are entitled to great weight under accepted legal principles.""

Among the major problems that still persist, three types of issues
recur: what procedures agencies must follow in preparing and circu-
lating 102 statements, what the statements must contain, and what
role the Council on Environmental Quality plays in the 102 process.

procedural problems

actions requiring impact statementsSection 102(2) (C) requires
an environmental impact statement for "major Federal actions signifi-
cantly affecting the quality of the human environment." ft The legis-
lative history contains little discussion of the meaning of this phrase.
And the courts are only beginning to furnish some guidance in inter-
preting the phrase, when they arc asked to review its application to
a particular agency action.62 Probably the best guide to Congress'
intent is the strong concern, voiced throughout the hearings leading
to NEPA's enactment, for preventing unanticipated environmental
effects from Government actions. The Act calls for statements only
on major actions with significant environmental effects. With that
language it attempts to ensure that the great bulk of the environ-
mental impact wrought by Federal agencies will be analyzed through
the 102 process, while avoiding the wasteful preparation of state-
meats on minor actions or actions with insignificant environmental
consequences.

Both terms, "major" and "significant," are relative, calling for a
reasonable exercise of judgment in light of the NEPA policy. Because
the section 102(2) (C) requirement is addressed to the agency propos-
ing to take an action, it is that agency which must initially decide the
applicability of the terms in light of its knowledge of the nature and
effects of its programs. The Council on Environmental Quality has
attempted to guide this exercise of judgment through section 5 of its
guidelines." Moreover, the Council is always available to consult
with agencies regarding particular programs or actions. However, the
great diversity of Federal activities subject to the 102 process makes
it impossible for the guidelines to do more than elaborate in general
terms upon the statutory language.

The guidelines make clear, for example, that the overall, cumula-
tive impact of one or more actions is to be considered and that an
effect may be significant even though it is limited to one locality. The
guidelines also call upon each agency to issue its own procedures to
implement the 102 process. Those procedures are intended both to
identify agency programs that are likely to involve actions requiring
statements and to specify the factors that will guide decisions in in-
dividual cases. Virtually all the major agencies have now published
such procedures."
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The duty to assess the environmental consequences of a proposed
action, which flows from sections 101, 102(1), 102(2) (B), 103, and
105, is not limited to major and environmentally significant actions
as is section 102(2) (C) . Further, determining whether an action
falls within section 102(2) (C) calls for an early inquiry into what
the effects may be. Therefore, in practice, an agency contemplating
any action that may possibly affect the environment must perform
an environmental assessment and decide whether a statement is
necessary.° A few agencies, including the Environmental Protection
Agency (EPA), have experimented with a practice of issuing a notice
of intent when this preliminary look indicates that a 102 statement
is required. The notice alerts the public that the statement will be
coming, offering an opportunity for early input. Moreover, it pro-
vides a public record of the time when preparation of the statement
was started. Similarly, an agency may make a negative declaration
when it decides that a statement is not required. The agency should,
in appropriate cases, prepare a record indicating, for future refer-
ence, why a 102 statement was considered unnecefsa

In the first years of the 102 process, many of the controversies
over whether 102 staterneits were required have involved Federal
activities begun or authorized before NEPA's enactment. The Act
contains no transitional language to condition its command that any
major action with significant environmental effects taken after its
enactment must have an environmental impact statement. Because
many such actions are part of a continuing program or project
started before NEPA took effect, agencies have often faced the ques-
tion whether to prepare a 102 statement that would involve re-
appraisal of par, actions or financial commitments.

To deal with these situations, section 11 of the Council's guidelines
provides that a 102 statement is necessary to assess further incremen-
tal major actions. However, the scope of alternatives realistically
available to the agency in such cases may be narrower in light of how
nearly complete the project was at the time NEPA took effect. If
prior commitments, legal or financial, make it impractical to change
the basic course of action, there should still be a 102 statement
discussing the project's environmental effects and the possibilities for
minimizing adverse environmental consequences from the remaining
major actions.

In early lawsuits testing the applicability of section 102(2) (C) to
previously commenced projects, some of the courts failed to distin-
guish the major Federal actions yet to be takenif anyfrom the
earlier commitments made. This failure led to an erroneous charac-
terization of the problem as one of retroactive application of NEPA
to actions already taken. That failure also led to a corresponding fail-
ure to analyze whether the remaining Federal steps offered an oppor-
tunity to improve the project's environmental imp_ act." However, in
more recent decisions the courts have turned increasingly to the
approaeh in section 11 of the guidelines.°
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The problem of applying section 102(2) (C) to pre-1970 projects
has already faded in importance as the courts have gravitated toward
a uniform approach. It should recede even further as the remainder
of the projects that were in the pipeline when NEPA was enacted
are processed and the agencies are able to turn their attention to
new projects for which environmental assessments can be performed
from the outset.

The retroactivity problem remains intense in the licensing of
nuclear electric powerplants. A number of plants were completed or
under construction when NEPA was passed and will be ready this
year and next to begin producing electricity in areas of possible power
shortage. A Federal court decision enjoining the startup of the Quad
Cities plant on the Mississippi River raised legal uncertainty whether
those plants will be available when needed." The case has since been
settled. But the House of Representatives has passed, and the Senate
is considering, a short-term amendment of NEPA to permit the AEC
to use emergency procedures to meet urgent needs in the licens-
ing of plants that predate NEPA. The amendment would permit use
of these plants on the basis of an abbreviated review through the
summer of 1973, pending completion of full 102 statements.7°

program impact statementsAs noted above, many Federal
agency programs involve a multiplicity of individual actions, such as
grants or permits, administered under relatively uniform policies. It
was pointed out that NEPA's substantive duties can often best be
implemented in such cases by writing environmental policies into
the general rules governing a program. Similarly, the procedural
duties of section 102(2) (C) can often be implemented more effec-
tively by preparing a single statement on the program as a whole
rather than by filing separate environmental impact statements on
the individual actions. An intermediate possibility is to prepare an
overall statement assessing basic policy issues common to all actions
under a program, then to follow it when necessary with a separate
statement for each major action, limited to issues needing individu-
alized treatment. This range of possibilities is present also when a
large project is divided into small segments for administrative pur-
posesas in the case of a major highway project."

In many such instances the purposes of section 102(2) (C) will
best be served by an umbrella program environmental impact state-
ment. The statement may be prepared at the time the general rules
for the conduct of the program are issued, or it may simply emerge
from the thorough reexamination that 'NEPA requires for ongoing
programs. The program 102 statement affords an occasion for a
more comprehensive consideration of effects- and alternatives than
is practicable in a statement on an individual action. It tends to
ensure that cumulative impacts likely to be slighted in a case-by-case
analysis are considered. And it avoids duplicative discussion of basic
policy questions. A program statement can be supplemented or up-
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dated as necessary to account for changes in circumstances or public
policy and to measure cumulative impacts over time.

However, a program statement would not satisfy section 102 (2) (C)
if it were superficial or limited to generalities. The very rationale for
a program statement requires that environmental considerations be
analyzed fully. When all significant issues cannot be treated ade-
quately in connection with the program as a whole, statements of
more limited scope will be necessary on some or all individual actions
to complete the analysis.

This discussion illustrates the sophisticated judgments that an
agency must make in applying NEPA's general procedural requisites
to its programs. The complexity of the agency's task is increased by
the impossibility of doing everything at once. An agency must time
its preparation of program and individual statements to accomplish
NEPA's ends in the light of its other program objectives. When a new
program is just beginning, the obvious course is for the agency to
prepare an environmental impact statement before the program is
launched. The Department of the Interior has followed this course
in beginning exploratory development of oil shale and in launching
the exploitation of geothermal steam."

multi-agency actionsMany Federal activities are the shared re-
sponsibility of more than one agency. For example, a highway
project may be funded by the Department of Transportation but
also require a permit from the Corps of Engineers to fill or build
in a navigable waterway. A combined water resource and recreation
project may require the cooperative efforts of the Corps of Engineers,
a river basin commission, and the National Park Service. Or a major
new policy may be initiated by the Government and its implementa-
tion will require coordinated actions by several agencies. In these
instances each agency involved may prepare its own impact state-
ment. But there are two other approaches that will usually be more
effective in complying with section 102(2) (C) One is to designate
a "lead agency" responsible for preparing a statement prior to imple-
menting the program or policy. Another is for the agencies to prepare
a joint overview statement.

Assigning responsibility to a lead agency may be most appropriate
when the action is essentially a single project in which two or more
agencies are involved by virtue of their separate legal authorities.
Each agency's decision may relate to only a part of the project, but
in an environmental impact statement it would have to consider
the cumulative impacts of the project as a whole. Therefore, it will
be most efficient for the agencies involved to agree which is the lead
agency and assign it the responsibility to prepare a statement.

The Council's guidelines provide that the lead agency is the
Federal agency which has primary authority for committing the
Federal Government to a course of action with significant environ-
mental impact.73 At least three factors come into play in picking the
lead agency: which agency became involved in the project first,
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which has the heaviest involvement, and which is most expert with
respect to the project's environmental effects. The Council is ready to
assist agencies that have difficulty selecting a lead agency. Moreover,
in preparing the statement the lead agency may call on the other
agencies involved for help, or on other agencies with relevant ex-
pertise. Agencies may find cooperative arrangements very useful. The
guidelines indicate that the lead agency's 102 statement normally
should be released in final form before any of the participating agen-
cies has taken major or irreversible action on the project. The courts
have recognized that the lead agency device can be a proper way to
satisfy NEPA's procedural demands in a multi-agency context.`'

An overview statement, prepared jointly by a number of agencies,
may be especially appropriate for new policy initiatives formulated
at an interagency level. In the shaping of policy on a major issue
with environmental implications, it is necessary to explore a broad
range of alternative actions that fall outside the authority or ex-
pertise of any single agency. Even the narrower course of action ulti-
mately chosen often requires implementation by several agencies.
Preparation of an overview statement by an interagency group can
make use of each agency's special knowledge while avoiding the
duplication inherent in separate statements. In addition, it can assure
that a full environmental analysis is performed before the Govern-
ment sets out on a course of action. When later specific implementing
actions require additional 102 statements, those statements can rely
on the overview statement for discussion of the general policy issues.

A judicial discussion of the role of an overview statement came
in a lawsuit under NEPA challenging a proposal by the Department
of the Interior to sell leases for oil and gas exploration on the Outer
Continental Shelf. The proposal was one of the initiatives arising out
of the President'; 1971 Energy Message. Although the studies leading
up to the Message included environmental factors, the preparation of
environmental impact statements was left until the time of the imple-
menting actions of the Department of the Interior, the AEC, and
other agencies. The Department of the Interior's proposed offshore
lease sale proved to be the first action to implement the President's
Message. The responsibility fell to Interior to act as the lead agency
in discussing the broad range of alternative energy sources to be
assessed in connection with the entire package of initiatives.

In a court test of this procedure, the U.S. Court of Appeals for
the District of Columbia held that, although a joint overview state-
ment might have been prepared in connection with the Energy
Message, it was legally permissible "to defer the impact statt merit
from the time of programmatic directive to the time of the =pie-
menting specific actions." 75 However, because the energy policy in-
volved numerous and diverse initiatives, Interior's 102 statement
covering its lease sale did not rule out a need for additional state-
ments covering the other major actions. For example, the Atomic En-
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erg-y Commission has prepared an impact statement covering its proj-
ect for demonstrating a liquid-metal fast-breeder nuclear reactor."

Some duplication will necessarily occur in these multiple state-
ments. Moreover, each agency involved must discuss alternatives and
environmental effects outside its areas of primary expertise. For these
reasons, an early overview statement has advantages over the other
approaches when a number of proposed actions are part of a coordi-
nated plan to deal with a broad problem. It can be expected that
overview statements will find more extensive use in the future.

A similar need for interagency coordinat;un arises when an activity
requiring a 102 statement is also subject to a like environmental evalu-
ation process under State law. As noted in Chapter 5, at least 10
States 7' and Puerto Rico now have an impact statement process for
State or local agency actions affecting the environment. A number of
other States are considering such laws. More and more instances will
occur in which a project involves both State and Federal agencies
and requires environmental assessments under both State and Federal
law.

In most of these cases the agency whose involvement in the project
comes first will be the first to evaluate its environmental effects, This
will usually be a State agency which formulates or approves a pro-
posal before sending it on for Federal action. For example, State and
local agencies initiate proposals for construction of sewage treatment
plants and recommend the proposals' to EPA for Federal funding. If
State law requires an environmental analysis, the appropriate State
or local agency will usually complete the analysis before referring the
proposal to EPA. EPA will then have the benefit of the State's study
in preparing a 102 statement if the project requires one under
NEPA. Experiments are already underway in some States with_
joint State-Federal preparation of impact statements.

State and Federal _agencies should cooperate closely in these sitiia-
dons to minimize any duplication of effort. The basic studies, whether
performed by the State or Federal agency or jointly, can be tailored
to help satisfy both the State and Federal requirements. Moreover,
it should generally be possible to combine the comment processes
under both laws, to avoid consulting expert agencies twice. The re-
sult of the State impact statement requirement will be to ensure that
environmental effects get attention early in the development of pro-
posals by State agencies, even before the Federal involvement would
otherwise begin.

the comment process--NEPA requires each agency, prior to com-
pleting a 102 statement, to "consult with and obtain the comments
of any Federal agency which has jurisdiction by law or special exper-
tise with respect to any environmental impact involved." The com-
ments thus obtained, as well as those from relevant State and local
agencies, are to accompany the proposal "through the existing agency
review processes" and are to be made public with the 102 statement."
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The Council's guidelines make clear that these requirements also
include the comments of private organizations and individuals.

To enable all of these entities to make informed comments, the
guidelines require that draft statements be circulated to other agen-
cies and released to the public for review at least 90 days before the
proposed action. The agency must consider the comments its receives
and change its proposal and the statement as appropriate. The agency
must then make the final statement and comments public at least
30 days before taking action, Agencies may consult with the Council
about modifying these time limits to meet emergency situations or
when program effectiveness is threatened." When a public hearing
is held, the draft statement is made available at least 15 days before-
handto permit informed discussion of environmental issues at the
hearings.

These provisions for review and comment have impacted heavily
on the Federal Government. They have opened to public participa-

'tion many Government decisions that were previously made in-
formally and without prior public notice. The Council believes that
NEPA's public comment process can be assimilated into the agencies'
existing planning and review procedures for new proposals and still
delay decisionmaking little, if at all, The comment process can be an

portant step toward a more open and responsive Government when
environmental issues are involved.

Agencies and private groups whose interests and expertise put
them frequently in a commenting role on draft 102 statements have
complained at tunes of the difficulty of preparing helpful comments
in only 30 to 45 days, For example, the Department of the Interior
is asked to comment on hundreds of proposed actions affecting land
use and fish and wildlife values. EPA, with its expertise in pollution
control, faces a similar situation. EPA's workload is increased by sec=
non 309 of the Clean Air Act Enacted shortly after NEPA, section
309 supplements NEPA's general comment provisions with a require-
ment that EPA review and comment publicly on Federal actions that
affect its areas of responsibilityP Private environmental groups, too,
often find their resources taxed by the opportunities for comment on
Federal actions.

One answer to this problem, obviously, is for the commenting enti-
ties to add the staff and other resources to handle the commenting
task, The opportunity to make Federal decisionmaking better in-
formed and more carefully planned warrants the necessary man-
power. However; even with adequate resources, it is often impossible
to prepare comments in 30 days that will do justice to a draft state-
ment that may have taken years to prepare. It is probably impracti-
cable to solve the time problem by an across-the-board extension of
the minimum period between circulation of the draft statement and
agency action. A significant extension would impose a delay incom-
patible with the nature of some Government programs,

Agencies are free, of course, to take longer when the program
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permits and when NEPA's policy would be served by deeper scru-
tiny. For example, the Department of the Interior permitted exten-
sive time for comment and held hearings in the District of Columbia
and in Alaska before writing its final statement on the Trans-Alaska
Pipeline System: But in most cases improvement of the comment
process will require that agencies develop means of giving ample
advance notice and encourage consultation before the draft state-
ment is finished. By making other agencies and groups aware that a
draft is being developed, an agency can give them time to prep_ are
for the upcoming opportunity to comment. Such a warning may also
bring in a faster feedback that permits earlier modification of the
proposal and thereby avoids later confrontation. Some agencies al-
ready are developing the means of earlier notice and consultation.
Further experimentation promises substantial benefits in making the
comment process a more effective tool.

A question persists about how a draft statement should compare
to a final statement in content and comprehensiveness, The draft
serves as the primary means of informing others about the environ-
mental effects of a proposed action and of possible alternative
actions. Therefore, it should embody a thorough airing of each of
the points specified in section 102(2) (C). By the time it circulates
a draft, the initiating agency should h Ate fully explored those
points, with help from other sources when necessary, rather than
leaving parts of the analysis to be furnished by commenting groups.
In short, a draft statement should ; e capable of serving as the final
or "detailed" statement if no comments come back.

However, the very rationale for consultation with others is that
a commenting agency or group may uncover errors or omissions
in the original environmental analysis. The final statement, when
issued, thus will ideally be comprehensive and will give accurate guid-
ance in the agency's decision whether to go ahead as planned, modify
the project, or abandon it. However, if a final statement is chal-
lenged in court and found legally defective, it can be further revised,
and the ultimate product will reflect the court's legal guidance.

One argument holds that when a commenting group or review-
g court has pinpointed a defect in a statement, it should be

corrected in a new draft and the new draft circulated for additional
comments. One Federal district court, in a case involving the Interior
Department's proposed offshore Louisiana oil and gas leases, ap-
pears to have adopted this view." However, to impose a flat re-
quirement of recirculation, even when the project itself is not
changed, could cause unnecessary repetition and delays, often with
little gain in fulfilling the purpose of section 102(2) (C). Indeed, it
might create an incentive for an agency not to improve its statement
after circulating the draft. A commenting group or reviewing court
may contribute valuable factual or legal insights which can then be
incorporated into the statement. If the defect is fully_ corrected in
the revised statement, then the 102 process has accomplished its
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primary goal: a thorough environmental analysis incorporated in
a document for the decisionniaker that is made public at least 30
days before any proposed action. Other agencies and groups have
been apprised and have contributed to the analysis. Recirculation
should be considered only when the second statement discusses sig-
nificant new issues. Judgments on the need for recirculation are
best made on a case-by-case basis. But at some point the process of
circulation and comment must end.

A different situation exists when, after a draft statement is circu-
lated, an agency changes its plans and proposes an action not even
discussed as an alternative in the draft. In that event the agency has
in effect come up with a new proposal on which other agencies and
the public have not had a chance to comment. Such a new proposal
should be the subject of a draft statement of its own whenever the
proposed action is major and the environmental effects significant.

environmental regulatory activitiesSection .102 (2 ) (C) requires
"all agencies of the Federal Government" to prepare environ-
mental impact statements on major actions significantly affecting
the environment. However,- the discussions leading to the enact-
ment of NEPA showed that the primary concern of the Congress
was the many Federal Government agencies that did not have a
clear mandate to consider environmental effects and to protect the
environment. The Congress recognized that Federal programs, such
as the air and water pollution regulatory programs, already operated
under statutes designed to protect the environment. The relationship
of NEPA's more general environmental commands to those existing
statutes was considered in the debate leading to NEPA's enactment.

In a statement on the Senate floor shortly before NEPA's final
passage, Senator Jackson of Washington, its principal Senate sponsor,
said:

Many existing agencies such as the National Park Service, the Federal
Water Pollution Control Administration and the National Air Pollution Con-
trol Administration already have important responsibilities in the area of
environmental control: The provision[s] of section 102 (as well as 103)
are not designed to result in any change in the manner in which they carry
out their environmental protection authority. This provision is, however,
clearly designed to assure consideration of environmental matters by all
agencies in their planning and decisionmakingespecially those agencies
who now have little or no legislative authority to take environmental con-
siderations into account'

Similar statements were made in both houses of Congress." They
show Congress' clear understanding of NEPA's substantive impact:
As recited in section 105, NEPA's requirements were to supplement,
but not supplant, "those set forth in existing authorizations of Fed-
eral agencies." 95

However, the question has since arisen whether the procedural
duties of section 102(2) (C) apply to environmentally protective
regulatory programs. Were agencies administering those programs,
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though guided by other environmental legislation, nevertheless to
prepare 102 statements when their regulatory actions significantly
affected the environment?

Relying on the statements in NEPA's legislative history that section
102 was "not designed to result in any change in the manner 'in
which [agencies with environmental regulatory responsibilities] carry
out their environmental protection authority," the Council in its
guidelines interpreted NEPA as excluding the exercise of such au-
thority from the 102 requirement. The President, shortly after
NEPA's passage,' consolidated most of the Federal pollution control
regulatory programs into the new Environmental Protection Agency.
Therefore, section 5(d) of the Council's guidelines limits exemption
from the 102 process to "environmental protective regulatory activ-
ities taken or concurred in by" EPA.su

NEPA itself contains no specific guidance on-this point. As a result,
there has been disagreement about the authority for, and scope of, this
exemption, The disagreement led to decisions by two Federal district
courtsin Kalur v. Resor and Sierra Club v. Sargentthat the
water quality permit program, established under the Refuse Act of
1899 and administered by the Corps of Engineers with EPA con-
curring on each permit, was subject to environmental impact state-
ments.si In three other cases, business groups are arguing that EPA
must prepare 102 statements when it sets air pollution standards."

In order to clarify the uncertainty, EPA has started a study of the
effects of applying the 102 process to its regulatory activities. That
study will permit EPA to specify the extent to which it believes its
activities should or should not be subject to impact statements."
EPA's study, and the forthcoming decisions on Government appeal of
the Kaber and Sierra Club cases, should clarify NEPA's requirements
in this area Meanwhile, the Council and EPA have recommended to
the Congress a temporary, moratorium in applying. section 102(2)
(C) to the Refuse Act permit program." This would allow rapid
processing of the initial backlog of over 20,000 permit applications on
existing facilities. Permits issued during the moratorium would be
subject to arrangements developed for handling future applications.

formal regulatory proceduresMany Federal regulatory agencies
must base their actions on the record of a hearing at which
concerned parties are permitted to present facts and arguments.ui
The procedures applicable to most such agencies are spelled out in
the Administrative Procedure Act (APA)" and are often further
elaborated in the agencies' own statutes. Difficulties have arisen. in
accommodating these procedures to the requirement in section 102
(2) (C) that the environmental impact statement "accompany the
proposal through the existing agency review processes."

The procedures of the FPC illustrate the difficulty. If an applica-
tion is made to the FPC for a certificate to construct a hydroelectric
power facility, and the application is opposed by an intervenor, a
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hearing is held at which the opposing views are aired. Each party at
the hearing is entitled to confront and cross-examine the opposing
witnesses. The hearing examiner then makes an initial decision and,
if that is challenged, the Commission itself makes a final ruling.

The rules adopted by the FPC to implement NEPA require the
applicant to submit with his application a report containing enough
information to be the basis for a 102 statement. Rather than writing
a draft statement prior to the hearing, the agency staff, under the
FPC rules, circulates the applicant's report as the basis for comments
from other agencies and discussion at the hearing. The FPC takes
the position that the APA makes it preferable for its staff not to take
positions on the environmental issues prior to the hearing, After the
hearing, the FPC staff prepares a brief which includes the elements of
a draft 102 statement. The parties in the proceeding get the brief,
but there is no agency draft statement circulated to other agencies
and to the public for comment. The hearing examiner considers the
briefs of the staff and the parties and issues his initial decision. His
decision is explained in an opinion that includes a final 102 statement.
If Commission review is sought, the Commission may revise the final
102 statement in its own opinion.

The FPC procedures have been attacked by environmentalists as
inconsistent with NEPA on two grounds: first, that by failing to
require a draft statement prior to the hearing, they ignore NEPA's
requirement that a statement accompany the proposal through the
existing agency review processes; and second, that the failure to cir-
culate the staff draft statement to any agencies not involved in the
proceeding violates NEPA's requirement to obtain comments of
expert agencies.

In Greene County Plannning Board v. FPG," involving a chal-
lenge to the FPC's authorization of a transmission line to connect
with a powerplant in Gilboa, N.Y., a US. court of appeals agreed
with the first of theSe arguments. The court held that the FPC has
"abdicated a significant part of its responsibility by substituting the
[draft] statement of [the applicant] for its own" as the only document
available prior to the hearing. Considering the FPC's hearing "an
existing review process," the court said that NEPA would be satisfied
only if "the agency's own" draft statement Nvas prepared for the
parties to see before the hearing. The court said that circulation of
the applicant's draft to other agencies satisfied NEPA's consultation
requirement. But it indicated that it would be preferable for the
FPC to circulate its own draft, as the AEC does in similar formal
licensing proceedings."

In response to the claim that the APA requires the agency
staff to refrain from taking a position prior to the hearing, the
court held that the APA prevents only premature decisions by the
Coiiimission members but does not prevent release of a draft state-
ment prepared by the agency staff without participation by the Com-
mission members." The court also held that parties opposing the
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application must be given the opportunity at the hearing to cross-
examine the applicant and the FPC staff about the draft statement.
The ITC is seeking review of the Greene County decision in the
Supreme Court.

content of impact statements

Section 102(2) (C) specifies that environmental impact si
inents must cover five points:

(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 which

would be involved in the proposed action should it be implemented."

Section 6 of the Council's guidelines elaborates on these require-
ments. Early court decisions confirmed 'beyond doubt that together
they are intended to bring "full disclosure" of the environmental im-
plications of an impending decision."' An impact statement must
discuss "all known possible environmental consequences of proposed
agency action." 9S Only then can it serve its purposeto help the
agency to decide and to fully inform the public, the President, and
the Congress on the issues.

Implementing the 102 process has raised a number of questions
about the required content of impact statements. Out of this ques-
tioning have come three decisions by the U.S. Court of Appeals for
the District of Columbia, which give added guidance in this impor-
tant area.

duty to consider opposing viewsThe statement prepared by the
AEC for the "Cannikin" underground nuclear test on the island of
Amchitka in autumn 1971 was challenged in court. The plaintiffs
argued that the AEC statement failed to discuss the views of experts
who disagreed with the AEC's scientists about the possible dangci
from the test. The courts never finally ruled on the adequacy of tht
AEC statement, because the case was mooted by the actual per-
formance of the test. But the litigation produced a major opinion
defining the duty to discuss opposing views under NEPA. In Conn

tee for Nuclear Responsibility v. Seaborg," the U.S. Court of
Appeals for the District of Columbia held that a .92 statement must
inform "the officials making the ultimate decision. . of the full
range of responsible opinion on the environmental effects" of the
proposal. A statement must therefore "set forth the opposing views"
on significant environmental issues raised by the proposal. The court
stressed that it would be "arbitrary and impermissible" to omit from
a statement "any reference whatever to the existence of responsible
scientific opinion" on such issues. It noted, however, that "only re-
sponsible opposing views need to 'be included" and that "the agency
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need not set forth at full length views with which it disagrees." What
is required is "a meaningful reference that identifies the problem at
hand for the responsible official." 1"

Taken together, the requirement that a draft statement be cir-
culated for comment and the requirement to discuss opposing views
make the 102 statement a very effective way to meld the best knowl-
edge on environmental issues. The initiating- agency should, of course,
consider all major schools of thought in its draft statement. If there
are responsible opinions of which the agency is unaware, they can be
brought out in comments, on the draft. This enables the agency t©
reevaluate the project in light of the continents and to discuss them
in the final statement:

duty to discuss alternativesAs noted above, the Interior Depart-
ment was challenged under NEPA when it proposed a sale of oil
and gas leases on the Outer Continental Shelf as one implementing
step under the-President's Energy Message. In Natural Resources
Defense Council v, Morton, "" the Court of Appeals for the District
of Columbia held that Interior's 102 statement contained an inade-
'quate discussion of alternative courses of action. The court's opinion
reaffirmed the importance of the duty to discuss alternatives and
examined the scope of the duty.

The court noted that:the terse language in section 102(2) (C) on
alternatives had been explained in the Senate as requiring a discus-
sion of "the alternative ways of accomplishing the 'objectives of the
proposed action and the results of not accomplishing the proposed
action. " 'g =' It also noted that this requirement in turn is buttressed
by the requirement of section 102(2) (D) that an agency
study, develop, and describe appropriate alternatives to recommended courses
of action in any proposal which involves unresolved conflicts concerning
alternative uses of available resources.'"

The court, quoting the Council's guidelines, said that these pro-
visions require not only a "rigorous exploration" and description
of alternative courses of action but also "an analysis . , of their
costs and impact on the environment." '"

The Government argued that the only alternatives to which this
requirement applies are those that can be adopted and put into
effect by the official or agency issuing the statement. Many of the
possible alternative ways of producing the energy that Interior pro-
posed to tap from the Outer Continental Shelf were Within the
province of agencies other than Interior. So defending lawyers argued'
that Interior was not required to discuss them. The court rejected
this as inconsistent with the Congress' purpose in section 102(2) (C),
to institute "a comprehensive approach to environmental manage.
ment." The court declared that "it is the essence and thrust of
NEPA that the pertinent statement serve to gather in one place a
discussion of the relative environmental impact of alternatives"
including all the alternatives reasonably available to the Govern-
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rent as a whole, Even if some of those alternatives are outside the
authority of the agency preparing the -statement, their discussion
will inform the public on the issues and guide the future choices of
the ultimate decisionmakers in the Federal GovernmentthePresi-
dent and the Congress. The court noted that the importance of this
broad discussion of alternatives was highlighted in the case before
itin which the proposed action was part of a broad goverrunental
plan to deal with the energy problem, yet the major policy tradeoffs
had not been discussed in an overview statement on the entire plan.

However, the court stressed that it was not asking the impossible
in a discussion of alternatives. It observed that "[a] 'rule of reason
is implicit in this aspect of the law, as it is in the requirement that
the agency provide a statement concerning the opposing views that
are responsible," What NEPA requires is "information sufficient
to permit a reasoned choice of alternatives so far as environmental
aspects are concerned," 1" If an alternative has little or no effect on-
the environment, the environmental impact statement may simply
state that that is the case. A course of action promising results only
in the distant future need not be discussed as an alternative to a pro-
posal designed to deal with a short-term problem. Detailed discus-
sion is not required of alternatives that "are deemed only remote and
speculative possibilities, in view of basic changes required in statutes
and policies of other agencies." And the agencies need not indulge
in " 'crystal ball' inquiry_ " in assessing the effects of alternatives. The
agency will have taken the "hard look" demanded by NEPA if it
has discussed the reasonably foreseeable impacts with a thorough-
ness commensurate with their severity and the significance of the
action.'"

"balancing" opposing considerationsAgencies have public val-
ues to consider other than just the environment. Balancing them
against environmental values is inherent in the duty imposed by
NEPA. If the environmental effects are adverse,- the agency must
consider whether they outweigh the benefits of the proposal. This
implicit requirement is confirmed by the directive of section 102
(2) (B) that agencies develop methods for giving "presently un-
quantified environmental -amenities and values . . appropriate
consideration in decisionmaking along with economic and technical
considerations." 1"

However, NEPA is less clear on whether this balancing of environ-
mental against other values must be spelled out in the environmental
impact statement. Each of the five items expressly required of state-
ments under section 102(2) (C) relates to environmental effects--
except the third, which does not specify what type of information is
necessary about "alternatives to the proposed action." It is not wholly
clear from the bare language of section 102(2) (C) whether the 102
statement is to catalog only the environmental effects of the proposed
action and alternatives or whether it is to identify all of the important
values bearing on the wisdom of the proposed action. Is it to state
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the various opposing considerations which enter into the agency's
decision?

The legislative history suggests that the Congress did expect the
102 statement to record the agency's tradeoffs of competing values.
In explaining the bill on the Senate floor, Senator Jackson said:

Subsection 102(c) [now 102(2) (C)] establishes a procedure *signed to
insure that in instances where a proposed major Federal action would have a
significant impact on the environment that the impact has in fact been
considered, that any adverse effects which cannot be avoided are ins:ified by
some other stated consideration of national policy, that short -tern uses arc
consistent with long-term productivity, and that any irreversible and ir e.
trievable commitments of resources are warranted, (Emphtais added.

This interpretation is supported by several statements in court
decisions. In the Calvert Cliffs' case, the court stressed the necessity
for balancing under NEPA. And it interpreted the role of the 102
statement in showing how the- balancing was done:

In some instances environmental costs may outweigh economic and tech-
nical benefits and in other instances they may not But NEPA mandates a
rather finely tuned and "systematic" balancing analysis in each instance.

To ensure that the balancing analysis is carried out and given full effect,
section 102(2) (C) requires that responsible officials of all agencies prepare
a "detailed statement" covering the impact of particular actions on the en-
vironment, the environmental costs which might be avoided, and alternative
measures which might alter the cost-benefit equation.'

Similarly, in Natural Resources Defense Council v. Morton, the court
observed that:

The impact statement provides a basis for (a) evaluation of the benefits
of the proposed project in light of its environmental risks, and (b) comparison
of the net balance for the proposed project with the environmental risks
presented by alternative courses of action!'

This requirement to identify countervailing interest complements
the primary purpose of the 102 statement: to asses the environ-
mental effects of possible actions. NEPA was enacted out of a concern
that environmental considerations were not being fully assessed before
action was taken. When an agency proposes to go ahead despite ad-
verse environmental consequences, the 102 statement must identify
the other interests that justify going ahead. Of course, NEPA's pur-
poses would not be served if the statement were to deteriorate into a
promotional document in favor of the proposal, at the expense of a
thorough and rigorous analysis of environmental risks. Moreover, it
may be impossible and unnecessary to discuss the countervailing in-
terests in the same detail as environmental factors. The court in the
Morton case observed that "the consideration of pertinent alterna-
tives requires a weighing of numerous matters, such as economics,
foreign relations, [and] national security." '12 A detailed discussion of
each of these subjects could require as much space as the environ-
mental analysis itself, destroying the focus of the 102 statement and
going beyond the purpose of the Act. What is necessary is a succinct
recital of the interests being balanced, which will alert the President,
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the Congress, and the public to the nature of the interests which are
being served at the expense of environmental values.

the role of the council on environmental quality

NEPA requires that each 102 statement be made available to the
President, to the Council on Environmental Quality, and to the
public."' Since the Council is designated by title II of NEPA as
environmental advisor to the President, the guidelines say that sup-
plying a 102 statement to the Council satisfies the obligation to make
it available to the President.'" But there is nothing in the Act speci-
fying what the Council is to do with the 102 statements that it
receives.

Two important constraints help to define the Council's role in the
102 process. First, NEPA does not transfer to the Council the respon-

sibility to make each of the many Government decisions that signif-
icantly affect the environment. That responsibility remains in the
Federal officials who administer the programs and who, as the re-
sponsible officials under NEPA,"' must prepare environmental im-
pact statements. Thus, the Council has no legal veto power over
agency proposals. However, it does perform an import= advisory
role with the agencies and the President. Of course, the decisions of
the heads of executive agencies are subject to review by the President
as Chief Executive.

Second, NEPA establishes the Council in the Executive Office of
the President as a small policymaking and coordinating group, not
as another large addition to the Federal bureaucracy. With a total
staff of less than 60, the Council cannot make a thorough study, even
for advisory purposes, of every 102 statement filed with it.

Within these limitations, the Council plays a key role in the 102
process. Under Executive Order 11514, the Council is charged with
issuing guidelines to Federal agencies for implementing section
102(2) (C) ."' Through this guideline mechanism, through assist-
ance to, agencies in preparing their own procedures for implementing
NEPA, and through continuing consultation with agencies on their
performance, the Council attempts to help agencies build NEPA's
policy objectives into their decisionmaking apparatus. The Council
believes that the consideration of environmental factors will be most
effective if it comes in the early stages of program and project formu-
lation. If the 102 process is not closely integrated at this early point,
it risks becoming an overlay upon agency decisionmaking. And it
tends to serve as a post facto justification of decisions based on tradi-
tional and narrow grounds. The Council's success in winning its
objectives hinges largely upon its ability, through the review of
section 102 statements and agency 102 procedures, to identify and
pursue environmental issues.

The Council also attempts to use the 102 process to identify sig-
nificant recurring substantive problems that point to a need for
general reforin of a Federal program through administrative action,
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Presidential order, or legislation. The interests protected by NEPA
include not only pollution control and land use but many other
aspects of the quality of life which are beyond the expertise of any
single operating agency. So the Council plays an essential role in
coordinating Government actions affecting those interests. Where
the 102 process reveals a need for more comprehensive Government
policies or programs, the Council can guide policy formulation and
program development.

The 102 process also alerts the Council to the very significant
projects whose environmental effects warrant careful Council review.
After reviewing the 102 statement, the Council may advise the initi-
ating agency or the President concerning the project.

As of May 31, 1972, the Council had received draft or final impact
statements on 2,933 agency actions. About half of these--1,552are
actions for which final statements have been filed and for which the
102 process is now complete. There are still 1,381 draft statements in
process. In recent months, filings of finals and drafts combined have
averaged about 10 each working day. Draft statements, which repre-
sent new proposals, are averaging about 4 to 5 each daydown from
roughly 10 each day 8 months ago. The decrease primarily reflects a
drop in the filings of highway 102's as State highway departments
clear out their backlog of projects requiring NEPA analysis.

Despite this declining trend, transportation projects account for
60 percent of all actions for which 102 statements have been filed to
date. Corps of Engineers projects make up about another 15 percent.
This means that the remainder of the Federal establishment accounts
for only 25 percent of the actions for which 102 statements have been
filed. In nearly 2% years since-NEPA's enactment, fewer than 800
statements have been prepared for all categories of Federal actions
other than highways, airports, and Corps activities: That is a rate of
roughly 300 per year out of the thousands of Federal projects and
actions initiated annually. These data imply that some agencies are
not doing enough to define actions appropriate for 102 treatment and
to prepare and submit environmental impact statements. In such cases
the question is not whether the goals of NEPA are being imple-
mented effectively but whether they are being implemented at all.
The Council is concerned about this and is working closely with
agencies to ensure broad compliance with the requirements of sec-
tion 102(2) (C).

The Council's goal is to make the 102 process self-implementing,
so that environmental factors will receive proper attention without
needing frequent Council or court intervention. Public participation
plays a vital role in realizing this goal by sounding an alert when
an agency has failed to consider important environmental effects.
Together, the Council, the public, and commenting agencies can
help to realize NEPA's objective of making "environmental pro-
tection a part of the mandate of every Federal agency and
department"."'



Figure 1
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the courts and nepa

Citizen enforcement of NEPA through court action has been one
of the main forces in making the Act's intended reforms a reality.
The Council's Second Annual Report chronicled the . early cases
brought under the Act and described the implications of this citizen
enforcement."' The events of the past year indicate that citizen law-
suits continue to provide a cheek on agency compliance with NEPA
and to resolve important questions about its interpretation.

248.



Figure 2

Environmental Impact Statements Filed with the
Council on.Environmental.Quabfy
Through May 1972 by Type of Federal Action*.
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includes all final statements and draft statements foractions on which a final
tatement has not yet been filed.

The lawsuits brought under NEPA since its enactment now num-
ber over 200. The bulk of them have involved federally assisted
highway or airport projects, Corps, of Engineers water resources proj-
ects, land management activities of the Interior or Agriculture De-
partment, licenses for nuclear powerplants, and federally assisted
housing projects. The litigation has spawned a, number of major
decisions, in which the courts not only have helped to interpret
NEPA but also have more clearly defined their own role under the
Act.
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citizen standingthe mineral king decision
The law of citizen standing was reviewed in chapter 5 of the

Council's Second Annual Report. In the succeeding year, court deci-
sions, have continued to confirm the right of citizens and citizen
groups to invoke NEFA's protections when environmental values
are threatened by an agency's failure to comply with the Act :Federal
court decisions during the last year have upheld the "standing" of
both individuals and public interest groups to sue under NEPA in
diverse situations.'" The Supreme Court decision in Sierra Club %%
Morton ( the Mineral King case),'" which involved laws other than
NE PA, frames new guidelines on the scope of citizen standing under
all Federal laws protecting environmental values.

In the Mineral King case, the Sierra Club challenged the legality
of a ski resort development on Federal land in the Mineral King
Valley, Which lies in the southern end of the Sierra Nevada Moun-
tains in California. The Sierra Club argued that the proposed level=
opment violated Federal statutes governing the management of the
National Forests and National Parks."' The Supreme Court held
that the Sierra Club had not asserted a sufficient stake in the preserva-
tion of the Valley to have standing to bring the suit. However, the
Court's opinion strongly confirmed the right of appropriate citizens
and groups to sue to vindicate en; ironmental interests. It also indi-
cated what steps a group such as the Sierra Club must take to be
able to bring such suits in the future,

The Supreme Court confirmed in clear language that an injury
to a noneconomic interest such as "the scenery, natural and historic
objects and wildlife" of the Mineral King Valley is a sufficient base
for a suit under the general court review provision of the Adminis-
trative Procedure Act.' The Court said:

Aesthetic and environmental well-being, like economic well-being, arc
important ingredients of the quality of life in our society, and the fact that
partieuly.r environmental interests are shared' by the many rather than the
few does not make them less deserving of legal protection through the legal
process.'4'

The Court observed, however, that "the impact of the preposed
changes in the environment of Mineral King will not fall indis-
criminately upon every citizen" but will-be felt directly only by those
who use the area. Therefore, only such users and organizations repre-
senting such users have sufficient threatened injury to aesthetic and
recreational values to be entitled to challenge the development in a
Federal court,

The Sierra Club did not assert that its activities or those of its
members would be affected by the development. It merely relied
on its institutional interest in protecting natural areas such as Mineral
King, The Court held that the Club had not asserted a sufficient
basis for suit. The Court pointed out that the Sierra Club was free
to go back to the lower Federal courts to seek to amend its complaint
to claim a mere direct injury. The Club has since done so.
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The Court emphasized that a citizen or group which establishes
its standing to sue by showing a direct involvement with the en-
vironmental asset at stake, is not limited in court to asserting just
its own interest in the matter. Such a plaintiff may also assert the
interest of the general public in protecting the threatened environ-
mental values. Therefore, the requirement that the person seeking
review assert an injury to himself "does not . . prevent any pub-
lic interests [coin being protected through the judicial process. "' "`'

The Court in the Mineral King case did not address itself to
another aspect of citizen standing: Who is entitled to sue when
Federal action threatens legally protected environmental values
enjoyed by the public as a whole, rather than by my particular
use group? The values protected by Federal endangered species
laws,v2n for example, seem to belong to all citizens of the United
States. Moreover, in NEPA itself there is a declaration of policy to
protect a broad range of environmental values for the benefit of
"present and future generations of Americans," When a Federal
action challenged under NEPA is said to endanger the atmospheric
conditions on which human life depends or the biological integrity
of the oceans, the threatened injury would appear to affect all
citizens. The Mineral King decision does not seem to foreclose recog-
nizing the right of any responsible citizen or citizens' group to invoke
the protections of Federal law in such cases.

The Government's brief to the Supreme Court in Mineral King
acknowledged that NEPA may confer broader citizen standing than
do the specific statutes involved in that case."' That argument is sup-
ported by the Court's statement that its ruling "does not insulate
executive action from judicial review." In

Further decisions will be necessary to clarify the full consequences
of the Mineral King opinion. But already it has banished any doubt
that the environmental interests embodied in Federal statutes, such
as NEPA, 'stand on a par with economic and other interests before
the Federal courts. When Government action in violation of NEPA
threatens environmental interests, insured citizens are entitled to seek
judicial redress.

review of agency actions

The Congress addressed section 102(2) (C) to the agencies in the
executive branch of the Federal Government. Those agencies must
develop procedures for implementing the 102 process. They must
prepare environmental impact statements, and they must take envi-
ronmental values into account in administering their programs, Fed-
eral law contains basic principles governing the role of the courts
in reviewing Whether agencies 'lave complied with such directives.
Those principles, which are summarized in the Administrative Pro-
cedure Act,'" generally tell the courts to decide for themselves any
questions of law passed upon by the agency. The courts may substitute
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their own reading of the law if they believe the agency has erred. The
Federal courts are the ultimate arbiters of questions of Federal law
under the Constitution,

The principles of judicial review, however, prescribe greater defer-
ence when the courts review an agency's determination of fact or its
exercise of discretion in administering a program entrusted to it by
law. When agency decisions of this type are made without formal
procedures, they can generally be reversed by the courts only if they
are "arbitrary or capricious." When the decisions are required to be
made on the basis of a formal hearing simila) to a trial (as described
earlier in this chapter), they must be allowed to stand if supported
by "substantial evidence" in the record compiled by the agency. The
Supreme Court decision in Citizens to Preserve Overton Park v:

Volpe,"° discussed in the Council's Second Annual Report, lays the
ground rules for applying these principles in environmental cases.
Recent lower court decisions further clarify how these principles will
be applied under NEPA,

the need for an impact statementIn deciding whether a 102 state-
ment is required for a proposed action, an agency has a double duty.
It must interpret the statutory phrase "major Federal actions sig-
nificantly affecting the quality of the human environment," and it
must determine what the environmental effects of its proposed action
will be The interpretation of the statutory phrase isa question of law.
The assessment of environmental effects is largely a question of fact.

In lawsuits that have challenged agency decisions not to prepare
102 statements, courts have been exercising their responsibility to
determine for themselves the scope of the statutory language. Even
while doing so, the courts have acknowledged their limited role in
reviewing an agency's conclusions about what effects its action will
have. If an agency neglects to consider important environmental
effects, the courts will send the case back to the agency for a new
lookbut they do not do the factfinding for the agency."'

The courts therefore have upheld agency decisions that 102 state-
ments were not required, under the-circumstances of particular cases,
for a military practice maneuver in Reid State Park in Maine,'" for
Federal approval of a lease of lands held by the Government
in trust for Indians in New Mexico,'" for erecting a Federal
office building to house Corps of Engineers staff in Mobile,
Ala.,' and for grants to assist construction of a 66-unit apart-
ment project in Los Angeles and a lower income housing
project in Houston."' They have held that 102 statements were
required for a grant to assist construction of a college high-rise housing
project in Portland, Oreg.,'" for Interstate Commerce Commission
approval of a temporary boost in railroad freight rates,"7 for Federal
aid for widening a Wisconsin State highway,"' and for a Soil Con-
servation Service project to channelize 66 miles of Chicod Creek in
North Carolina.'"

In the last two decisions, the courts stressed that when an agency's
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decision on the applicability of section 102(2) (C) is challenged n
court,

It is the court which must construe the statutory standards ("major" and
"significantly affecting") and, having construed them, then apply them to the

.rticular project, and decide whether the agency's failure [to prepare a
statement] violated the congressional command.'"

This pronouncement highlights the courts' important role in judging
the scope of the statutory language. Where the language is appli-
cable, section 102(2) (C) does not make the preparation of a state-
ment discretionary; it is a flat command to [the agency], to the
fullest extent possible, to make a detailed statement." 14' Each deter-
mination of applicability, however, also involves an assessment of the
facts about the particular project. A reading of the courts' opinions
in these two cases indicates that they did not mean to deny that this
basic factfinding job is for the agency, with limited court review. The
opinions in the other cases recognize this traditional principle even
more explicitly."'

the content of an impact statementThe courts have had a great
impact in construing the provisions of section 102(2) (C) which de-
fine what an environmental impact statement must contain. As
described above, the courts have answered important questions about
the agencies' duty to discuss opposing views, to consider all reasonable
alternatives, and to disclose how competing intere.ts have been bal-
anced. However, in this area, too, the courts have been quick to
point out that their role is narrower when they move from constru-
ing the statute to reviewing the content of a particular 102 statement.
On the latter subject, the courts' responsibility is "to determine
whether the agencies involved have fully and in good faith followed
the procedure contemplated by Congress ".''"

Because preparing an impact statement requires judgment and
skills in a variety of disciplines, the courts have no precise standard
against which to measure an agency's performance. They have ac-
knowledgecl this by saying that the requirements for the content of
102 statements are subject to a "rule of reason," If a 102 statement
covers each of the matters required by NEPA, a court is left only to
decide whether the discussion is sufficient in depth and detail to
allow the statement to fulfill its purposeto inform the decision-
makers and the public. The courts are not in a position to second-
guess the judgment of the agency on the details of writing the
statement. As the Court of Appeals for the District of Columbia
observed in NRDC v. Morton:

In this as in other areas, the functions of the courts and agencies, rightly
understood, are not in opposition but in collaboration, toward achievement
of the end prescribed by, Congress. So long as the officials and agencies have
taken the "hard look" at environmental consequences mandated by Congress.
the court does not seek to impose unreasonable extremes ....1"

the agency's proposed actionNEPA commands firmly that an
agency must, to the fullest extent possible, take environmental values
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into account. It must also prepare environmental impact statements
for major actions significantly affecting the quality of the human
environment. If an agency fails to do either, it can be ordered to
comply by a court.' But tieither ?EPA's substantive duty nor its
102 process purport; to dictate the agency's choice of a course of
action in particular situations. The courts have uniformly said that,
after an agency has considered environmental effects, its decision to
act is subject to the limited judicial review afforded by the tradi-
tional arbitrary-or-capricious and substantial-evidenrc tests.

For example, the Court of Appeals for the District of Columbia
has said that NEPA does not authorize a court "to interject itself
within the area of clhcretion of the executive as to the choice of the
action to be taken."'" A court "probably cannot reverse a substan-
tive decision on its merits . . unless it be shown that the actual bal-
ance of costs and benefits that was struck was arbitrary or clearly
gave insufficient weight to environmental values," "7 The Court of
Appeals for the Second Circuit, reviewing the FPC's license for the
controversial Storm King powerplant on the Hudson River, agreed:

The licensing of projects such as the Storm King plant and the evaluation
of their environmental impact has been entrusted to "the informed judgment
of the Commission, and not to the preferences of .,Iviewing courts." '13

The pronouncements of other courts arc similar.'''"
The Supreme Court in Citizens to Preserve Overton Park v.

Volpe 1" explained that the courts' role under the arbitrary-or-
capricious test is to reverse an agency decision when there has been
a cle=ar error of judgment. The Court said that "this inquiry into the
fac,,, is to be searching and careful . [but] the court is not em-
powered to substitute its juegment for that of the agency ".15

a new type of caseindustry as plaintiff under nepa

Since its enactment, NEPA has provided a basis for environ-
mentalists to urge more attention by Federal agencies to envirommen-
tal effects and to challenge in court agency actions not in compliance
with the Act. However, private business groups that either benefit
from Government programs or are subject to Federal regulation are
beginning to seek protection in NEPA as well. They are invoking
section 102(2) (C)'s requirement of careful Federal decisionmaking
as a protection against what they believe to be inadequate considera-
tion of their interests in Federal environmental decisions.

The first decision in a case of this type was National Helium Corp.
v. Mo-'on."2 In it a company that had contracted to sell helium gas
to the Federal Government challenged the Government's decision to
stop purchasing the gas. The company had an obvious economic
interest in preserving its business relationship with the Government,
However, it sued the Government not on the basis of that interest
but on the ground that, as a member of the public, it would be
harmed by the environmental damage stemming from the Goverii-
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rent's decision. The company claimed that if it ceased its operations,
the helium from the gas field in which it was working, said to be the
largest source of helium in the free world, would be irretrievably lost
to the atmosphere. On the basis of this argument, the court held
that canceling the contract was a Federal action on which a 102
statement was required. It enjoined the cancellation pending prep-
aration of a statement. The Department of the Interior has prepared
a draft statement."'

More cases of this type arc likely as the Government imposes regu-
lations to protect the environment and companies subject to the
regulations seek to challenge them in court.

In at least three cases, representatives of the cement, chemicals,
and electric power industries have challenged EPA's regulations
limiting air pollution emissions from new industrial plants."' The
companies argue that the regulations are n. .jor Federal actions that
significantly affect the environment; therefore 102 statements are
required. The success of that argument will depend on how the
applicability of the 102 process to EPA's regulatory activities is
resolved. But regardless of how it is resolved, businesses can be
expected to challenge other regulatory actions of the Government.

There is a question in these cases whether the business plaintiff
has standing to challeng, a violation of NEPA. NEPA is intended
to protect the quality of life, while the company generally is seeking
to avoid a corporate financial injury unrelated to protection of
environmental values. Federal law generally allows a person to sue
only when the interest he asserts is an interest intended to be
protected by the statute involved:Ir.' Companies may be able to
show in some cases that their financial interests coincide with an
environmental interest protected by NEPA. For example, a com-
pany might argue that strict controls on one kind of pollutiod, such
as ocean dumping, would force some other means of waste disposal,
leading to further pollution of the air or inland waters instead. When
such a relationship exists, a company may claim to protect environ-
mental values and its own business interests at the same time It is
too early to judge whether businesses will often succeed in establishing
standing to invoke NEPA in this way.

With both environmental and business groups policing agency per-
formance under section 102(2) (C), it is virtually certain that there
will continue to be a substantial load of litigation under NEPA in the
years ahead. This litigation should continue to exert a strong force
in realizing the purposes of the Act.

conclusionsnepa's accomplishments
In the two and a half years since its enactment, NEPA has gone far

toward fulfilling its promise as one of the major pieces of governmen-
tal reform legislation in decades. It has had at least five clearly bene-
ficial effects on the Federal Government.

First, it is a major step in bringing national policies in line with
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modem concerns for the quality of life. For the first time, maintaining
environmental quality is acknowledged to be "the continuing respon-
sibility of the Federal Government?' 1511 Each agency has had its
horizon broadened to include not only its own parochial concerns but
also the need to "assure for all Americans safe, healthful, productive,
and esthetically and culturally pleasing surroundings. "'"

Second, the 102 process provides a systematic way for thi Govern-
ment to deal with complex problems that cut across the responsibili-
ties of several agencies. Many of the modern problems faced by the
Government are inherently complex and are beyond the responsibility
of a single agency. In the past, different agencies have often responded
to the., problems in a piecemeal, uncoordinated fashion, largely
because of the lack of a mechanism for shaping comprehensive policy.
By forcing interagency consultation and attention to a broad range
of effects and alternatives, section 102 fosters more sophisticated
Government decisionmaking. The 102 process uncovers the need for
more comprehensive policies and programs in areas such a ,nergy
and transportation. Thus it is a catalyst for more sensible policy
formulation and program development.

Third, the 102 process has -opened a broad range of Federal Gov-
ernment activities to public scrutiny and participation for the first
time. Although many agency procedures were formerly closed, the
agencies are now requited to explain their decisions when significant
environmental values are concerned. A written study of environ-
mental effects, including an analysis of available alternatives, must be
made available to the President, the Congress, and the public before
an agency acts. The public in turn has an opportunity to evaluate
and comment on the agency's analysis. This new element of public
participation should contribute to more careful and conscientious
decisionrnaking.

Fouril agencies whose personnel have reflected a narrow focus
of concerns are being required now to supplement their staffs with
persons of different backgrounds relevant to environmental issues,
NEPA's required "interdisciplinary approach" means that personnel
must be hired who bring not only new skills bet a fresh viewpoint into
the agencies. Over time, this influx should leas: to sharper qbestioning
Of traditional assumptions within the agenCes. Out of it should
emerge an institutional viewpoint that is more sympathetic to envi-
ronmental values.

Fifth, NEPA's initiatives are enforceable in Federal court by citizen
suit. This keeps each of these requirements from being an empty-
exhortation. What NEPA requires of the agencies is often difficult
and uncomfortable. It is only natural L;iat agencies are sometimes
reluctant to question accepted goals and to do the work demanded
by the 102 process. The willingness of citizens to sue to vindicate
NEPA and the vigilance of the courts in enforcing the Act help
to ensure that the agencies take their new tasks seriously,'58
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NEPA has had a positive ffect on Government decisions, al-
though it is difficult to assess accurately the size of this impact,
The examples already listed of projects and programs improved by
NEPA provide little feel for NEPA's effect on the thousands of other
decisions that make up the agencies' daily workload. The substantial
number of impact statements filed with the Council is a sign that
many agencies arc responding to the Act. But the best indication
available at t:iis juncture is probably the subjective impressions of
those who work with the agencies on environmental matters on a
close, daily basisthe Congressional committees that oversee the
Act, the environmental groups, the Council on Environmental Qual-
ity, and the Environmental Protection Agency. For its part, the Coun-
cil's sustained contact with agency actions under NEPA leads it to
believe that desirable changes are in fact underway in the Federal
bureaucracy. There is still much room for improvement. Not all
agencies are successfully identifying actions subject to 102 statements,
Statements are sometimes prepared too late to have a real role in
decisionmaking, Viewpoints and practices are changing more quickly
in some agencies than others. But the Federal Government, at the
deliberate pace characteristic of lalge institutions, is falling into step
with the Nation's new environmental consciousness expressed in
NEPA.

The General Accounting &Bice (GAO) recently completed a
review for the House Merchant: Marine and Fisheries Commi
of the implementation of the 102
the Anny Corps of Engineers, th
tion Service, the Department of
the Federal Aviation Administra

process by seven selected agencies:
Forest Service, the Soil Conserva-

Housing and Urban Development,
tion, the Federal Highway Admin..

-Ilion, and the Bureau of heelamation.1" In addition GAO
analyzed the roles of the Counci, on Environmental Quality, EPA,
and the Office of Management and Budget under the Act and called
for. intensified efforts in its enforcNnent. GAO found that the Gov-
ernment needs to improve its icier tffication of projects needing 102
statements and to inject the prepvation of statements earlier in the
decisionmaking process, GAO also 7ecoi:rnended that agencies sup-
plement their NEPA procedures to ensure that measures to protect
the environment are actually carrie i out and to improve other a-
pects of the 102 process. The GAO re port will assist the Council and
the agencies in making the 102 process more effective.

By requiring a thorough examination of environmental effects
before the Government commits itself to a new course of. action,
NEPA supplies a needed mechanism fcr technology assessment. New
technologies have been developed and ised in the past usually with-

out sufficient advance assessment of the E road range of environmental
Ohanges than they might bring. Now, 'hen technological develop-
ments such as the supersonic transport 2\nd the fast,breeder nuclear
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reactor advance beyond research to the development stage, they must
be subjected to scarching analysis before implementation. Our abil-
ity to anticipate and thereby to control the environmental effects
of technological change has been enhanced.

These benefits have not been without costs to the Government. The
initial uncertainties about NEPA's meaning have spawned a large
-irriourit of litigation: which is always costly in money and time, As
NEPA principles become clearer, this problem should decline, The
need to study environmental effects and to hire new personnel
carries budgetary costs. These costs may run as high as $65 million

year when NEPA is fully underway. However, much larger
amounts can he wasted ,ny one ill-advised Federal projectfor
example, the Cross-Florida barge canal had cost $50 million when
the President stopped it and %could have cost $130 million more to
complete. Moreover, careful analysis of the effects of Government
action is a logical component of good public administration. Much
of -the cost attributed to NEPA is going for studies that should be
performed in any event.

Private investment decisionmaking in many areas also has been
touched by NEPA and the 102 process. Businesses subject to Federal
regulation or which receive Federal funding are having to adjust
to the agencies' new environmental awareness. Private planners for
new power facilities, for fedeilllly assisted housing, and for develop-
ment of the resources of Federal lands must now consider the en-
vironmental issues spelled out in section 102(2) (C). The costs to
ousiness have in some instances been subStantial,

The States, too, have felt NEPA's impact. States that apply for
Federal funding for projects such as highways, airports, and sewage
treatment plants must anticipate the scrutiny their proposals will
receive from Federal agencies. As a result, they are gathering more
information on the environmental issues surrounding these projects.

NEPA's beneficial effects overlap into the international arena.
Actions of the U.S. Government to which the 102 process applies
often affect the enciromnents of neighboring Qr even distant court-
tries, Canada and Mexico are affected by Federal activities near
their borders, and 102 statements must consider effects in those
countries.'" Possible effects on Japan and its environment were
considered in impact statements on the removal of nerve gas from
Okinawa to Johnson Island in the Pacific and the detonation
of the Cannikin underground nuclear test on Amchitka island in
the Aleutian chain.'" Moreover, the growing number of completed
102 statements provides an information source on a broad range of
environmental issues that is freely available to other nations.

The success of the 102 process has prompted a-committee of the
National Academy of Sciences to suggest that the United Nations
consider adopting a similar process to evaluate the environmental
impacts, of the actions of the U.N.'s specialized agencies. The inter-
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national "102 statements" would be furnished to the new U.N. en-
vironmental agetICV recommended by the 1972 U.N. Conference on
the Human Environment in Stockholm."'''

The eNperiment in govern. tental reform begun by NEPA's pas.
sagr is having steadily more ide-ranging ramifications. The Aces
accomplishments to date are impressive. And there is every indica-
tion that its usefulness will increase in the coming years.
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the costs and
economic impacts
of environmental
improvement

Expenditures to improve environmental quality are an investment
in the quality of life. As with similar investments in education, the
results are not immediately visible as profits or growth in the Gross
National Product. Nevertheless, these investments can reap great
dividends.

Like any reallocation of resources, the investment to achieve en-
vironmental quality will bring about short -run adverse impacts, i.e.,
higher prices, temporary unemployment, and plant dislocations.
Matched against these negative results are the investment's dividends,
such as decreased health bills, increased recreational opportunities,
diminished damage to materials, and better maintenance of the eco-
logical balan.-0.. necessary for human survival.

last year, the Council's Annual Report contained a comprehen-
sive chapter on "The Economy and the Environment." It sketched
a preliminary assessment of the costs of environmental improvement.
It reviewed the benefits achievable from an improved environment
and discussed alternative economic policy strategies for achieving
them.

There had been no detailed analyses on the impact of environ-
mental control costs at the time of the Council's initial discussion of
the economics of environmental quality last year. Yet on the basis of
its preliminary assessment, the Council concluded that benefits of
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environmental protection would exceed the admittedly substantial
costs. The Council also felt that although some older and smaller
firms might be forced to shut down, with associated local dislocations,
the economic impact of these pollution control costs on overall
national economic growth, employment. and prices %void(' not he
severe:

In 1971. the Council, together with the Environmental Protection
Agency and the Department of Commerce, undertook a series of
studies of pollution control costs and their impact on the economy.
TI,cse economic impact studies support the Council's initial judg-
ments. The studies, based on current air and water pollution stand-
ards, found that the impact of those pollution control costs that
were estimated and examined would not be severe in that they
would not seriously threaten the long-run economic viability of the
industrial activities examined. However, the estimated impact is not
inconsequential in that there arc likely to be measurable impacts both
on the economy as a whole and on individual industries.

The studies indicate that some firms wal earn lower profits, some
will curtail production, and other firms and plants will be forced
to close, The studies go on to note, however, that most of the firms
or plants that will be forced to close are currently marginal operations
that were already in economic jeopardy due to other competitive
factors. In these instances, the impact of the environmental standards
is to accelerate such closings;

Because of limited. data on the ways in which pollution
control requirements will affect industrial activity, none of the studies
can be considered definitive presentations of total impact on the
industrial activities examined or on the economy. However, it is

reasonable to believe that the relative relationship of postulated stand-
areas -tnd pollution abatement cost consequences is at least indicative
of the nature and order of magnitude of the economic impacts.

Although these studies focused on adverse economic impacts, it
should he noted that there will be positive economic impacts as
well. Examples of positive impacts not addressed by the micro-
economic studies are increased profits and employment in industries
producing pollution abatement equipment and services and rela-
tively low polluting products; and increases in sales and market shares
by firms that are more efficient in the use of environmental resources.
Rotating these economic benefits to the transitional dislocations is
difficult: For example, pollution abatement requirements may cause
sales and employment to rise in one industry while they decline in
another, but the employees laid off in the declining industry are
not likely to be reemployed immediately in the other, because of
geographic or skill factors.

This year, the Council also has expanded its estimates of control
costs to include some areas where standards are not now authorized
or promulgated but arc likely in the near future. Because of new
information on costs and the recently completed studies on impacts,
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the Council decided to focus solely on the costs of environmental
improvement and the impact of those costs.

Although the chapter does not explicitly deal with benefits of
reducing environmental d_ mages. clearly they are critical to our
decisions on what level of environmental quality should be attained.
Existing evidence indicates that, in the aggregate, the benefits front
current environmental programs am measurably greater than the
costs. Nevertheless, it is important to develop better data to allow
assessment of the benefits to be achieved from additional environ-
mental control expenditures,

Those interested in the available benefit data as well as the Coun-
cil's broader review of the economic aspects of environmental
improvement, should read "The Economy and the Environment"
chapter of last year's Annual Report.

the costs of environmental controls
The Council's 1971 estimates of environmental managrment costs

were limited to air and water pollution control and solid waste man-
agement spending They included control costs, but not the costs, of
monitoring the environment. Many of the data were selective or
based on case studies, engineering estimates, or surveys, and the full
impact of emerging standards was not known. Insofar as possible,
comparable methodology was used, but the basic assumptions in the
cost studies varied widely. Byproduct revenues, estimated equipment
life, allocation of process change costs between pollution control and
increased' productivity, and numerous other factors were, not dealt
with uniformly. Estimates reflected the assumption that emission
and effluent controls would he achieved through treatment. They did
not fully consider other methods, such as process changes, improved
plant management, and recycling, which might decrease total costs.

Many of these problems still exist. But this chapter presents data
and analysis improved in several respects: Costs have been estimated
for controls in a number of additional environmental areasnoise
from commercial aircraft, sediment from construction, water pollution
from feedlots, radiation controls for nuclear powerplants, and recla-
mation of surfacemined lands. Last year's air and water pollution
control data have been updated to reflect new information on stand-
ards and control costs. Finally, the time frame examined has been
expanded to include the entire decade of the seventies, including both
the period when accelerated investments are needed to meet the
requirements of new standards (1970-76) and a more normal period
after the backlog of investment has been met (1977-80), This
extended time frame also picks up the significant operating costs
which will be required by investments made during the previous
periods.

The updated cost estimates for air and water pollution control
come from reports and studies by the Environmental Protection
Agency (EPA) and other Federal agencies. In general these costs are
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based on existing standards which are now law. In the event that the
existing best practicable technology requirements for water pollution
control beyond 1976 are replaced by requirements for recycling or
best available technology, presently under consideration by the
Congress, the estimated water pollution control costs could rise signifi-
cantly, especially after 1976. The raw data for the newly covered
pollution control areas were either supplied by relevant Federal
agencies or collected frOm other secondary sources, as indicated in
each case.

The new areas of environmental control costs discussed in this
chapter highlight an important limitation in calculating a total cost
of achieving environmental improvement. We are in a period of
changing standards and control technology. It is also a time of increas-
ing concern reflected in legislative action on an ever wider variety
of environmental problems. Consequently, any estimate only approxi-
mates the total cost of realizing a high quality environment.

categories of costs

The broad types of environmental protection expenditure in-
cluded in this chapter are outlined below.

air pollutionThis category includes control costs for stationary
sources, such as factories and power plants, and for mobile sources,
specifically automobiles.

The bulk of all air pollution control costs are private expenditures
for controlling mobile and stationary source emissions. The cost of
controlling heavy duty vehicle emissions is excluded because of the
uncertainty over applicable standards. The relatively small public
control costs are limited to Federal expenditures to control air pollu-.
tion from Federal facilities and municipal expenditures to control air
emissions from solid waste disposal. All estimates are of the costs of
meeting existing standards established under the Clean Air Act.'
If more stringent State standards are adopted, costa would be higher.
Detailed assumptions underlying the data can be found in the 1972
edition of EPA's The EC012011iCS of Clean Air.=

Many States and localities arc considering the use of mass transit
systems, traffic controls, and similar measures to help meet the, ambi-
ent air quality standards. The costs of these measures, unlike emission
control requirements, are not included.

water pollutionThis year's estimates, like those of last year, are
based primarily on control expenditures by municipalities, manufac-
turing establishments, and electric utilities as required by the Federal
Water Pollution Control Act.' Federal spending includes funds to
upgrade Federal facilities and naval vessels. EPA construction grants
to municipalities are included under the State and local category
along with the funds contributed by those governments. These costs
cover treatment plants and the interceptor sewers, pumping stations,
and outfalls associated with such plants. Cost for improvements to
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collecting sewers and combined sewer systems are shown, but not
included in the total costs in this chapter because of insufficient data,
the uncertainty of the control techniques that will be used to deal with
combined sewer overflow, and the unknown degree to which such
controls will be needed to meet water quality standards.

Expenditures by municipalities and manufacturing establishments
are drawn from the 1972 edition of EPA's The Economics of Clean
Water.' The estimate for utilities is from the mieroeconomic study
on electric utilities discussed later in this chapter.

Three new estimates have been added to the water pollution con-
trol section : feedlots, construction sediment, and vessel pollution.

Livestock and poultry production in feedlots, where many animals
are kept in close confinement, frequently account for major dis-
charges of wastes into streams during- storms. In fact, they are the
predominant pollution source in some river basins of the Midwest.
New Federal water pollution control legislation, passed by both the
House and Senate in different versions, would require controls on
feedlot discharges.5 It has been estimated that it would cost the larger
livestock and poultry producers from several hundred million dollars
up to almost $3 billion in capital expenditures to achieve the types of
controls that these new bills would require." Small livestock and
poultry producers generally would not be required to make signifi-
cant capital expenditures. Based on the data available, a $L8 billion
investment has been used for- the following calculations.

Construction activities generally expose the land to erosion. The
pending Sediment Control Act, an amendment to the Federal Water
Pollution Control Act,' would require States to establish sediment
control programs for building and construction activities. The new
water pollution control legislation recently passed by the House
and Senate also would require State sediment control programs. The
cost of sediment control for housing construction programs is esti-
mated at between $100 and $150 per structure." It is assumed that
there will be 2 million residential units in approximately L2 million
individual structures started annually between:1972 and 1980.° How-
ever, because regulations will be based on meeting water quality
standards, not all homes will require controls. For purposes of this
analysis, it is assumed that one-half of all structures will require .

a $125 investment each in controls, for a total investment of $900
million.

The Department of Transportation estimates that adequate control
of sediment during federally aided highway construction repre-
sents up to 0.5 percent of the overall cost of a highway. At projected
levels of Federal highway cost sharing, with States during the 1970's,
$333 million will be expended for sediment control during highway
construction." Expenditures for nonfederally aided highways have
not been included. Also not included in these estimates are expendi-
tures for continuing sediment control on highways, faims, and the
like.
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Also included this year are estimates for controlling waste dis-
charges from Federal vessels, U.S.-based commercial vessels, and
recreational craft. Capital investment of $930 million will be re-
quired between 1971 and 1980 for equipment on vessels and for
shore facilities.' I EPA's recently issued regulations for vessel e
discharges are discussed in Chapter I of this Report.

solid wasteThis year's estimate includes the costs of collecting and
disposing of residential, commercial, institutional, and industrial solid
wastes: Not included in this category arc costs to dispose of the re-
siduals generated from air and water pollution controls. These
nificant costs have in part been included in the air and water pollution
control cost estimates, but comprehensive estimates are not available
at this time.

The cost data through 1980 are calculated by assuming propor-
tional increases in annual expenditures to keep pace with growing
waste generation, with only small expenditures estimated for up-
grading disposal facilities. HOwever, given the long time period and
the potential for more efficient operation and solid waste recycling.
the costs play be overstated, perhaps significantly.

noiseThere are no comprehensive estimates of the cost of lowering
noise to more environmentally acceptable levels. Such costs will vary
depending on the levels established and the classes of noise sources
included. Estimates have been made for reducing noise from existing
commercial jet aircraft, for which Federal regulatory authority has
existed for years, although no retrofit regulations have as vet been
promulgated, Because no specific requirements are yet stated, this
cost is not included in the total costs shown in this chapter.

A National Aeronautics and Space Administration study estimates
that available technology can lower aircraft noise levels during take-
off and landing by approximately 30 to 75 percent for existing air-
craft, Modifying the commercial fleet anticipated by 1980 would
require an investment of $860 million to $2.7 billion.'' Because new
aircraft are designed to be quieter and because it is difficult
to separate noise control costs from other engine costs, estimates have
not been included for new aircraft. Clearly, there will be some incre-
mental costs due to increased aircraft weight, higher development
costs, and other factors,

radiationSinen enactment of the Atomic Energy Act of 1946, radio-
active emissions have been regulated by the Federal Government. Last
year the Atomic Energy Commission proposed that existing and
planned light-water ccoled nuclear reactors be modified or designed
to reduce emissions so that the exposure of individuals in the sur-
rounding population to radiation will be no greater than 1 percent of
the level then recommended by Federal Radiation Council
eruidelines.1"

To meet those standards, additional air and water effluent controls
must be installed in each plant. The incremental costs of the sys-
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terns are expected to be $600 million in capital expenclitores to modify
currently operating reactors as well as those now uncicr construction.
Costs to bring the expected number of new reactors to be built by 1980
up to these standards total $800 million, for a total of $1 ,.1 billion,''
_The costs for current levels of controls have not been estimated
because high levels of radiation control are an integral part of ever
plant design, and it is extremely difficult to separate control costs from
other plant costs.

land reclamation Half of all coal and almost all nonfuel mining is
accomplished with surface mining techniques. Surface mining, if
uncontrolled, is a significant source of water pollution, particularly
sediment and acid mine drainage, Nlining also causes aesthetic blight,
disruption of wildlife habitat, and sometimes destruction of personal
property. The pending Mined Area Protection Act would require,
that States set up regulatory programs to assure adequate
reclamation.'n

Costs of reclamation vary widelyfrom estimates of a few hundred
dollars per acre to over $5,000 per acre_ "' For these calculations,
unit costs were assumed to be $2,000 per acre for all disturbed
acreage. Although this cost estimate is probably high, it does lend
perspective to the relative costs of high levds of land reclamation,
It is estimated that acreage disturbed will increase from 220,000
acres in 1970 to 330.000 acres in 1980." Because it is cliffieult, if
not impossible, to apportion the costs between water pollution control
and land enhancement, all costs are included in the latter category.

Many categories of environmental controls are not included in this
chapter, such as controls on fertilizer runoff from %gricultural lands,
pesticide restrictions, and oil spill controls on tankers. Thus, the total
cost estimates, presented here understate the tc,tal cost of environ=
mental protection. However, the relatively small expenditures re-
quired by the new categories added this year suvest that these addi-
tional categories will not greatly increase the aggregate control costs,
although they may be large with respect to the activity regulated.

total COStS
There arc a number of ways to measure environmental control

costs. Total costs consist of those that are already being incurred,
the added costs of meeting new standards, and the costs of providing
control for increasing population and new productive capacity They
represent a measure of national resources which roust be used to meet
environmental goals and are therefore unavailable for other uses.

Table 1 lists the investment in and annualized costs of pollution
contrql for the categories discussed above for 1970 and 1980 and for
the 10-year -period of 1971 to 1980. As indicated, total national
annualized costs (i.e., operating costs plus interest and depreciation on
investments in environmental controls) will rise from 810.4 billion in
1970 to 8333 billion in 1980, an increase of 220 percent. On a per
capita basis, this represents an increase from about 851 per person in
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19711 to about $1-15 per person in 1980.1' Cumulative cash expendi-
tures from 1971 to 1980 will total $287.1 billion. Figure I shows the
percentage of total costs for air pollution: water pollution, solid %%Tete,

and other controls. If the non-add itemsaircraft noise control and
combined sewer separationwere included, the investment would
rise h between $17,9 billion and $58.7 billion. operating costs kyr-mid
also increase. but the actual amount is not known.

The total cost estimate of $287.1 billion is nearly three times larger
than last year's less comprehensive estimate of $105.2 billion. If the
former figure is reduced to remove the new categories added and the
longer time period covered, the two estimates arc more comparable..
The costs over the entire decade for all the new categories added, e.g.,
feedlots and urban sedimentation, add just $9.6 billion. The remain-
ing increased cost is primarily the result of covering a 10 -year rather
than a 6 -year period, wlien each additional year adds over $9 billion

Figure 1

Total Cumulative Environmental Expenditures
By Category 1971-1980

OTHER
39/.

AIR
37%

TOTAL $287.1 BILLION

Source; Based on dalo frOnr Enyiron protecI'on Agency and other Federal agencies
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in cash outflows for automobile air pollution controls alone. Each
additional year also acids significantly to the solid waste and water
pollution totals.

Even if a comparable time period were used, however, there
would still he increases from last year's estimates because higher unit
cost estimates were used for automobiles and utilities and because all
data were changed from 1970 dollars to 1971 dollars.

As with last year's report, the Council compared its estimates,
based on Government sources, with estimates made by the private,
sector. A survey by McGraw-Hill estimated that investments by
American business of $22.8 billion would be required to bring all
existing facilities up to present air and water pollution control stand-
ards.'" As reflected in Table, 1, the Council estimated air and water
pollution control expenditures for the 1972 to 1976 period at $24
billion. These figures are not strictly comparable, however, because
the Council's estimate is for new as well as existing facilities: The
most interesting aspect of McGraw-Hill's report is the actual and
planned expenditures by business for pollution control (Table 2),
which shows a 51 percent planned increase in 1972 over 1971
expenditures.

Attual_and, Planned :Business Investrrient in
PollUtion Centro! _

Air
Water

Total

'Iln millions 41971 cdollnral

Source: tvicGraw.Hill Publications Co.

1971. .

(ActUal)
1972

(Planned )
Poicnt
change

1,501 2,862 59
1,444 2,044 42

3,246 4,905 51

incremental costs
Although total control costs show the total level of resources that

must be allocated to environmental quality improvements, they are
not a good indicator of economic impacts. Because substantial amounts
of money are currently being spent to clean up air and water pollu-
tion and to dispose of solid wastes, current prices and production
activities already reflect these costs. Further. impacts on prices, levels
of production, and employment will result only from imposing new
costs.

Table 3 details incremental expenditures for new pollution con-
trol requirements above those costs required to operate, maintain,
and replace facilities in operation in 1970. Consequently, these in-
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Table 3

Incremental Pollution Control Expenditures
tin-bililoris of 1971 dollars]

Air Pollution.

Private:
Mobile nutem
`Stationery 1-

Total-,- -

Water Pollution
Public

'State and local:
Treatment systems
Collecting sewers
Combined 'sewers,

9 0 CuMuiatIve -requirements"-
1971410 -,-.

Capital -' . ,

._._.

, _ -,
- -,

Capital

Ind ,.. . alized_linvost-=Invest= f atingt -
investment _,;.'Annu= 'Capital Ober--

'--fio:w
Cash

In , , ,, An- cost. - mont costs;- - --: piaci- 'nuail,

Private:
Menufficturini

Feedlots
C.onstructi n sedlMentatIon
Vessels

-1

---CoMmercial [et a

_- Radiation
t--NUcliaipowarr°0

Soll&Wasta,
`PAUniCital_

PU bl I c`i

procesj

Land RaclarriatiOn-,
Surface- alining

GrAna total
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cremental costs include only costs above that level either to meet new
standards or to provide environmental controls for growing popu-
lation and increased industrial production. They do not indicate the
level of expenditures which in 1970 were already being incurred by
public bodies and industry. The total incremental cost of $182.5
billion reflects a 175 percent increase in expenditures over the level
needed to maintain 1970 levels of environmental control. This total
approximates changes in resource allocation and can be used to assess
the effects of new environmental controls on the economy.

High levels of spending prior to 1970 are particularly important
to solid waste management, where large sums historically. have been
spent for collecting land disposing of municipal wastes independent
of any regulatory requirements. Substantial expenditures also have
been made for decades in municipal and, to a lesser extent, indus-
trial water pollution control. In other areas, primarily air pollution,
water pollution from feedlots, noise, and land reclamation from min-
ing, large increases in expenditures will be required in a relatively
short time period to meet new regulatory requirements, either en-
acted or pending.

Figure 2 shows contributions to incremental costs for air and
water pollution, solid wastes, and other categories.

impacts of control costs on the economy
In absolute terms, the pollution abatement costs outlined in the

previous section seem large. Yet, in the aggregate, they are relatively
small when compared with measures of total economic activity such
as the Gross National Product (GNP). During the 1971 to 1980
period, GNP is expected to total over $13.2 thousand billion.2°
Consequently, total environmental costs represent 2.2 percent of
total GNP for this period, compared to 1.6 percent for the 1970-1976
period reported last year.

As mentioned before, the Council, EPA, and the Department of
Commerce sponsored a series of economic impact studies to assess
the impact of pollution control costs on the general economy and
on selected key industries most likely to be severely affected.
The study on the general economy examined the impact over the
whole decade. The individual industry studies evaluated the eco-
nomic impacts through 1976roughly the year when current air
and water standards must be met and the period during which most
dislocations would occur. If standards do not change after 1976,
additional control costs would only be incurred to replace, operate,
and maintain existing facilities and control new sources. If stand-
ards become more comprehensive or stringent, the costs and the
impacts as well will change. Estimates have not been made for these
additional impactswhich may not be proportional to the cost in-
creases. Further efforts are required to refine the economic impact
data, particularly in the area of international trade impacts. New
studies are now underway, building on the studies already completed.
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Figure 2

Total Incremental Environmental Expenditures
By Category 1971-1980

F.

TOTAL = 182.5 BILLION

Source; Based on data from Environmental Protection Agency and other Federal agencies

The remainder of this chapter is a reprint of the Overview Section
from the summary of the CEO-EPA-Commerce studies entitled The
Economic Impact of Pollution Control: A Summary DI Recent
Studies, published in March 1972."

The purpose of this overview is to put into perspective studies
which were conducted to assess the economic impacts of air and
water pollution abatement requirements on a number of industrial
activities.

The studies were conducted under contraet with the Council on
Environmental Quality, the Environmental Protection Agency, and
the Department of Commerce. The Council of Economic Advisers
provided guidance on economic methodology for the studies.

The contractors' ,reports included summaries, d-2tailed analyses,



and background data, [Summaries of these studies are printed in the
March 1972 publication.]

Adequate data are not yet available on all the ways in which pol-
lution control requirements will affect industrial activity. Environ-
mental standards as well as the changes being induced in the way
materials are extracted, processed, transported, fabricated, con-
sumed, and ultimately disposed of are not only extensive but still
evolving, Comprehensive studies would require a great deal more
time to conduct than was allotted to these preliminary analyses.

In view of these recognized limitations, none of the studies can
be considered definitive presentations of total impact on the indus-
trial activities examined or on the economy. However, it is reasonable
to believe that the relative relationship of postulated standards and
pollution abatement cost consequences are at least indicative of
the nature and order of magnitude of the economic impacts.

In general, the studies found that the impact of those pollution
control costs that were estimated and examined would not be severe
in that they would not seriously threaten the long-run economic
viability of the industrial activities examined. However, the estimated
impact is rot inconsequential in that there are likely to be measura-
ble impacts :both on the economy as a whole and on individual
industrieS.

background

Pollution abatement regulations have been implemented by govern-
ment at all levels in order to reduce the substantial and rising costs
society has been bearing as a result of pollution. These costs are
reflected to varying degreessometimes subtly, sometimes directly--
in such factors as increased demands for medical services, property
devaluations, lost man-hours of productive work, lower crop yields,
shorter useful lives of manmade structures, animal losses, and soiling
costs, as well as in such considerations as aesthetics and the quality of
life.

In the absence of public action, the full costs to society of producing
goods arc not reflected in the prices of goods since society rather
than the producer bears the costs of pollution. Environmental regu-
lations arc a means to internalize these costs by requiring producers
to bear the costs of pollution abatement. As prices change to reflect
pollution abatement costs, consumers can be expected to shift their
purchases to relatively less expensive goods which are produced with
lower pollution abatement costs. Hence, more low-pollution and
fewer high-pollution products will be produced, As a result, less
pollution will be created, fewer resources will be required for pollu-
tion abatement, and more resources will be available for meeting
society's demands for other goods and services.

However, the process a reallocating society's economic resources
outlined above can in the short run have adverse as well as positive
impacts on society. Specifically, transitional economic dislocations
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may occur. For example, although sales and employment may be
rising in one industry while falling in another, the employees laid off
from one industry are not likely to be immediately hired by the other
industry due to such considerations as geography, skill requirements,
and lack of knowledge of job opportunities.

The purpose of the economic impact studies was to begin to develop
a better understanding of the nature and order of magnitude of the
adverse impacts of environmental regulations on the economy as a
whole and on individual industries and regions within the economy.

Although these studies focused on adverse economic impacts, it
should be noted that there will be positive economic impacts as well.
An example of positive economic impacts, which were not addressed
by the microeconomic studies, is increased profits and employment:
(a) In the industries that produce pollution abatement equipment
and services, ( b) the industries that produce relatively low-polluting
procluct, and (c) some of the firms in the industries that are im-
pacted by environmental regulations (i.e., firms that absorb the mar-
ket shares previously held by firms that are not efficient when
measured by their use of total resources, including the environment,
and thus close when they must incur pollution abatement costs).

Examples of positive economic impacts, which were not addressed
by either the microeconomic or macroeconomic studies, are (a) Pos-
sible productivity increases where environmental regulations stimulate
technological develpornents (e.g., changes in production processes
which both increase productivity and reduce pollution), ai.d (b)
increases in the average level of productivity in some industries as
environmental regulations result in the closing of plants that are
inefficient in their use of total resources. Further, no attempt was
made to quantify the economic benefits of a cleaner environment
(e.g., higher crop yield, increased man-hours of productive work),
or M compare these benefits with the cost of pollution abatement.
Finally, since the macroeconomic analysis employs the conventional
national income accounts framework, it overstates the net costs (or
understates the net benefits) to society because such accounting fails
to include the benefits of a cleaner environment.

approach

One macroeconomic study and eleven microeconomic studieswere
conducted. The macroeconomic study used a computer-based
econometric model to determine the impact of pollution abatement
costs on such macroeconomic variables as growth of GNP, inflation,
unemployment, interest rates, and balances of trade and payments,

The microeconomic studies concentrated on major elements of 11
specific industries selected in part because of availability of pollution
abatement cost data from the Environmental Protection Agency and
in part because they were thought to represent a reasonably complete
spectrum of industrial activities that might experience significant dis-
locations and impacts. The microeconomic studies concentrated on
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such variables as sales, prices, profits, plant closings, employ _tent,
and community impacts in the industries studied.

While effects on related (customer, supplier, and competing) in-
dustries were examined, the simultaneous impacts on different in-
dustries and their cross relationships were not studied in detail.

All of the studies were performed by contractors ; the specife in-
dustrial activity areas examined and the contractors are lined in
Table 4,

cost definitions and assumptions

In interpreting the Endings of these studies, it is important to be
aware of the nature and limitations of the cost data and the key as-
sumptions which were used. Although these are outlined in each
report in detail, some of the major considerations are outlined below:

The investment costs of pollution control equipment were defined
to include the 'direct incremental investment required to attain
environmental standards: (a) For existing facilities and (b) for new
facilities. The operating casts for pollution control equipment were
defined to be incremental and net of any productivity increases or
by-product revenues. It should he noted that the figures used in these
studies sometimes differ from the cost estimates prepared by others.
However, in general, a significant portion of such differences can be
explained by the fact that the costs were estimated using definitions
different finm those above.

The water cost data were estimated under the assumption that the
relevant standard is the hest practical lw treatment roughly the
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industrial equivalent of secondary treatment. If the pending water
quality bill set mote stringent standards to be met at any time in the
next decade, investment and engineering decisions would undoubtedly
be affected and higher costs would result.

The air cost data were estimated in most cases under the assump-
tion that the same set of emission standards would apply in every
State, The standards assumed were those published by EPA in the
guidelines for developing State implementation plans. If the States
adopt different control strategies in order. to meet national ambient
air quality standards, the costs would vary accordingly. The studies
did not include consideration of the proposed sulfur tax.

Only air and water pollution abatement costs associated with
Federal standards were considered. If localities implement
stringent standards or other standards (e g., standards for odors) , the
total pollution abatement costs would be higher than assumed in
these studies: Further, although some solid waste costs were reflected
in the air and water estimates, these were not comprehensively esti-
mated: Because the volumes of solid waste which will require recovery
and disposal will vary appreciably depending upon how air, water
and solid waste control requirements arc addressed, no meaningful
and comprehensive solid waste control costs can as yet be estimated.

The year in which the pollution abatement costs must be absorbed
a significant determinant of economic impact. For the put-pose of

the studies, it was assumed that all pollution abatement costs for exist-
ing plants and for those to be completed by 1976 would be incurred
by 1976. Further, it was assumed that the water pollution abatement
costs would be incurred in equal increments over the period and
that those for air would be incurred over the 5 year period 1972 =1976
in the following annual proportions: 5, 10, 35, 40, and 10 percent,
respectively.

The microeconomic studies covered only the period 1972-76. The
macroeconomic study covered the period 1972-80. For the macro-
economic study the cost estimates for the period 1972 =76 included
the same estimates as used for the microeconomic studies plus addi-
tional estimates of pollution abatement costs for other industries im-
pacted by environmental regulations. For the 1977-80 period, the
cost estimates included : (a) The operating and maintenance, inter-
est, and replacement costs on the facilities and equipment installed
by 1976 in all industries, plus (b) the capital and operating costs as-
sociated with the equipment required for control equipment in facili-
ties expected to be built during the period.

Most cost estimates were based on end-of-line control technologies.
Since some of these are still in the early stages of development, the
actual cost of these technologies may vary considerably, in either
direction, front current estimates. To the extent that firms meet
abatement requirements by production process changes rather than
end-of-line controls, the costs employed in these studies could be
overestimated.
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It was assumed that the prices of pollution abatement equipment
and services remain constant relative to other prices over the decade.
In fact, the prices of pollution abatement equipment and services
could rise faster than other prices due to significantly increased de-
pand which is likely to peak in mid-decade. If this occurs, the costs
employed in these studies would be understated.

All of the cost data were estimated by the Environmental Protec-
tion Agency (EPA), Although the data were examinecl with the as-
sistance of industry experts identified with assistance, of the National
Industrial Pollution Control Council (NI PCC) the cost estimates
provided to the contractors represented the views of the interdepart-
mental task force and were not necessarily endorsed by the industry
experts. The contractors were asked only to assess the economic
pact of the cost data given them. They were not asked to assess the
accuracy of the cost estimates. Since definitive cost estimates could
not be developed, ranges of estimates were given to the contractors
so that they could test the sensitivity of the impact to different cost
estimates. However, in some cases, additional cost analyses conducted
simultaneously with the economic studies indicated that the actual
costs could be higher than even the high range of estimates given the
contractors. These additional analyses are noted below iii summariz-
ing the contractor reports.

microeconomic impacts

The microeconomie studies indicated that none of the industries
studied would he severely impacted in that the long-run viability of
no industry is seriously threatened solely by the pollution abatement
costs estimated; However, profits will decline for some firms in most
of these industries because firms will not be able to pass on the full
cost of pollution abatement to consumers in the form of higher prices.
Costs will not be passed on completely either because substitute or
foreign produced products are available so that none of the firms in
the industry can pass on their full costs or because the price increases
of the smaller firms which have higher unit abatement costs are con-
strained by those of the larger firms with lower unit abatement costs.
Accordingly, some firms will earn lower profits, some will curtail pro-
duction, and some firms and plants will be forced to close.

However, the studies indicated there will be some price increases
as a result of environmental regulations. Depending on the industrial
activity in question, prices are likely to rise from 0 percent to 10 per-
cent over the period 1972-71fi . This is equivalent to average annual
increases of from 0 percent to 2 percent with the bulk of the increases
likely to come in 1974 and 1975.

Most of the firms or plants that will be forced to close are currently
marginal operations (e.g., smaller, older, less efficient producers) that
were already in economic jeopardy tine to other competitive factors.
In such cases, the impact of environmental standards is only to ac-
celerate closings that would have occurred anyway. The pollution.
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abatement costs either eliminate already slender profit margins or re
duce them to a level at which they fail to justify the required capital
expenditures in pollution abatement equipment (in terms of an ade-
quate return on investment)

There are approximately 12,000 plants currently operating in the
industrial activities studied. Of these it is expected that approximately
800 would close in the normal course of business between 1972 and
1976. It would appear from the contractors' evaluations that an ad-
ditional 200300 will be forced to close because of pollution abate-

. ment requirements. Many of these additional closings would appear
to involve plants that were vulnerable for other reasons and, hence,
that were likely to have closed anyway a few years later.

These plant closings and production curtailments will have both
direct and indirect impacts. The direct impacts include the loss of
jobs and reduced value of equity. An indirect impact is that related.
(customer and supplier) firms will be forced to close or reduce pro-
duction. For example, farms which have marketed their produce to a
cannery that closed might be unable to find new markets for their
produce. Another indirect impact is that the communities where
such plants are located may suffer local recessionsan impact which
will be most severe in one-plant towns.

The studies suggest that direct job loss attributable to environ-
mental regulations in the affected industry activities examined may
range from 50,000 to 125,000 jobs over the 1972-76 period.* These
figures represent approximately 1 percent to 4 percent of total em-
ployment in the industry activities studied. The direct average an-
nual unemployment created in these industries represents 0.05 per-
cent of the 1970 total national work force. However, the studies
suggest that these estimates could be substantially higher if the econ-
omy is not at full employment.

While the total plant closings in the industries in which plant clos-
ings might have a community impact appear to be about .150, the
data presented are not in sufficient detail to determine the number of
these communities that will be significantly impacted.

It is important to note that the figures reported in the preceeding
paragraphs apply to the industrial activities studied ; neither the posi-
tive nor negative impacts on other industrial activities have been in-
cluded. However, in a general sense these other impacts are con-
sidered in the macroeconomic study,

In the following section, a brief description of the impact of pol-
lution abatement costs on each of the industry activities studied is
presented.

*These figures represent the total number of people disemployed as a re
sult of environmental regulations. They are not net figures because they do
not account for the number of people (conceivably the same people that are
disemployed) who find employment in the industry over the same period.
In many industries the net figures indicates that more people find jobs than
lose them.
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automobiles_The study of the automobile, industry differed from
the studies of all other industry activities. In all other cases the studies
focused on the impact of air and water pollution control costs re-
quired in the production process itself, while the auto study focused
solely on the impact on the industry of air pollution control equipment
to be installed on vehicles.

The installation of required pollution central equipment on auto-
mobiles and small truck. was estimated to add approximately $350
to the cost of manufacturing a vehicle by 1976-77. This is the same
estimate as reported in EPA's "Economics of Clean Air." Since
approximatefy $35 of the $350 was already in place by the 1972
model year, only $315 remained to be added. The contractor rounded
this figure to $300, but included a range of --.1= 30 percent in estimat-
ing the impact of the cost increase on the industry. The range which
he used for cost increase after the 1972 model year is therefore $210
to $390, The cumulative cost increase over the uncontrolled car is
$35 higher or $245 to $425.

The contractor was also given an estimate of increased operating
and maintenance costs of $65 annually or $325 over a 5-year period
(approximately 50,000 miles). However, these costs were not
employed in the analysis because the contractor was unable "to reject
on either statistical or theoretical grounds the hypothesis that for
this range of additions to operating costs the response of new car
purchases is negligible." The high estimate (i.e., $425) may or may
not capture any impact which these costs might have on auto sales.

It is important to note that the purpose of this study was to assess
the impact on the automobile industry of the requirements of the
Clean Air Act, It does not include cost increases which can be ex-
pected from new safety regulations, costs which some studies suggest
are of a magnitude equivalent to those for control of pollution. The
increased costs from the two sources, control of pollution and new
safety features, could have impacts on the industry which are more
than proportional to the sum of these costs.

The contractor's study of demand relationships for all automobiles
and among the different classes of automobiles indicated that from
84 percent to 98 percent of the cost increases associated with air
pollution contra' equipment will be passed on to consumers in the
form of higher automobile prices. Thus the price of subcompact cars
was expected to rise approximately $294 by 1976-77 because of
required installation of pollution control equipment. The price of
luxury cars was expected to rise approximately $343.

This increase in automobile prices was expected to have two effects
upon automobile sales. First, some change was expected in the class
of car purchased. In comparison with baseline projections, subcom-
pact automobiles were expected to lose 0.25 percent of the market,
and standard sized automobiles 1.6 percent, by 1990 because of the
cost of pollution control equipment, This market share would be
absorbed to some extent by compacts, intermediate, and luxury cars
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(0.26 percent to 0,4 percent ; and to a greater extent (0.8 percent'
by a new class of cars, the sub-subcompacts, which was expected to
be a factor in the market by that time.

It was also expected that because of increased automobile prices,
the total sales of new automobiles will he decreased. Projections
indicate that, in comparison with baseline estimates, the total number
of new passenger car registrations in 1976 would he reduced by
420,000 or 3 percent from 13.31 million to 12.89 million; in 1980 a
reduction of 180,000 or 1.2 percent from 14.53 million to 14.35
million was expected.

The reduced sales of automobiles through 1980 are expected
to lead to some reduction in employment from the baseline projec-
tions, especially in the period 1973 through 1977. Although total
employment in the automobile industry is not expected to be reduced
below current employment at any time, the growth in employment
will he slower than the baseline projections and in some years employ-
tnent will he reduced from the previous year's level.

The maximum reduction in jobs from baseline projections was 1.8
percent or 18,000 jobs in 1976, from 1,025,000 to 1,007,000. Only in
1 year, 1975, is the total number of jobs in the industry reduced below
the previous ),:ear's level. In that year jobs are expected to decline
by 13,000 or 1.3 percent from 979,000 to 966,000. By 1980, it is
expected that industry employment will be 0.9 percent or 9,000 jobs
below the baseline projection of 1,044,000.

In 11 other industries significantly affected by these changes, total
employment in 1976 is expected to be 0,25 percent or 35,000 jobs
below the baseline projection of 13,119,000.

By 1980, however, total employment in these industries is expected
to he 53,000 or 0.35 percent above the baseline projection 15,273,000.

Because the contractor assumed a substantial increase in imports
of sub-subcompact cars, the U.S. balance of payments is expected
to be adversely affected by the increased automobile costs associated
with pollution control equipment. The annual net exports of goods
and services of the United States are expected to he reduced by a
maximum of $700 million in 1980.

bakingTotal investment required to meet water pollution control
standards associated with the baking process from 1972 through 1976
was estimated to be $11.8 million to $21.3 million. Annual costs were
estimated to increase from $400,000 in 1972 to $2 million in 1976.
Average costs per pound of products were estimated to range from
0.011 cent to 0.02 cent for bread and related products, and from
0.05 cent to 0.09 cent for biscuits and crackers.

Because costs of pollution abatement in the baking process are
so low-0,2 percent of salesno impact was expected in the bakery
products industry.

cementCapital expenditures required from 1972 through 1976 to
meet air and water pollution control requirements associated with the
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manufacturing of cement in kilns and clinker coolers were estimated
to total $122 million. Annual -costs were estimated to increase from
$3 million in 1974 to $43 million in 1976. These costs average out
to $0.08 to $0.10 per barrel of cement.

Projections of cash flow and capital needs including pollution
abatement expenditures for the cement industry through 1980 indi-
cated that the. industry will be able to meet its cash needs. Given
the most severe set of assumptions, however, many changes in the
industry's financial policies \you'd be required. These would include
a reduction in the dividend payout ratio from 59 percent to 49 per-
cent, and an increase in the debt/equity ratio from 0.39:1 to 0.6:1.
Both of these were considered manageable. Alternatively, a 1-5 per-
cent real price increase would he employed to provide Most of the
required funds.

Pollution control costs in the cement industry were expected te
accelerate the current trend in the industry toward the closing of
small, old plants and the construction of large, modern facilities.
This, in turn, would increase the captal pressure upon the industry.
The combined effect has been estimated to result in the closing of
approximately 25 cement plants in the 1972-76 period. The addi-
tional impact upon cement industry employment was expected to
be minimal. Only one possible community impact has been identified.

The increase of prices because of pollution controls was expected
to accelerate the current increase in cement imports. No estimate
of the magnitude of this impact has been made, however,

electric generationit was estimated that the total investment re-
quired to meet air and thermal pollution control requirements asso-
ciated with the generation of electricity from 1972 to 1976 will be
$10.7 billion, Of this, $7.5 billion would be required for air pollution
control, and $3.2 billion for thermal pollution control. It has been
suggested that the cost of installing pollution control equipment on
existing plants might be twice those included in these estimates. If so,
the total investment required through 1976 would reach $17.8 bil-
Hon. Annual costs associated with pollution controls were estimated
te rise from $338 million in 1972 to $2.5 billion in 1976. Costs per
kilowatt hour in 1976 would range from 0.22 mils to 1.52 mils
depending upon the region of the country. These costs did not in-
clude additional costs that might be required for the control of nitro-
gen oxides and radiation.

The impact of pollution control costs will vary from region;ib
region across the United States depending upon the source of energy
employed. In the west south central, for example, almost all genera,'
tors are gas-fueled, and will require almost no air pollution control
facilities. Consequently, pollution control costs in this region in 1976
were estimated to total only 2.8 percent of 1970 average revenues.
In the Tennessee Valley Authority region, on the other hand,
approximately 80 percent of the generating facilities are coal-fired,
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These will be faced with the full cost of air and thermal pollu
controls. This, combined with a low revenue level, was estimated
to lead to pollution control costs in 1976 totaling 10.65 percent of
average 1970 revenues. The average of all regions' air and thermal
pollution control costs in 1976 was estimated to be 7 percent of
1970 average revenues.

In the philosophy of utility regulation, justified cost increases
are passed on to the consumer. Thus, it can be assumed the above
costs will ultimately be passed on completely to the electric rate-
payers through higher electricity rates. Past experience, however,
indicates that the passing on may not be complete and in any event
will occur with some delay. Furthermore, given the complexity and
variety of rate structures, it was not possible to determine how these
price increases might be distributed among the various categories of
consumers.

No adequate information was available on the demand respon-
siveness of the users of electricity to changes in electricity's price.
The total demand for electricity was judged to be extremely un-
responsive to price.

Six industries were identified for which electric power costs
amounted to 5 percent or more of the total value of shipments.
These are Atomic Energy Commission plants, primary aluminum,
electrometallurgical products, alkalies and chlorine, industrial gases,
and hydraulic cement. The anticipated increase in the price of elec-
tricity was expected to have little impact even upon these industries.

fruit and vegetable canning and freezingWater pollution abate-
ment regulations were estimated to require the investment of approxi-
mately $120 million by the fruit and vegetable canning and freezing
industry through 1976. Annual costs of pollution control equipment
were estimated at $4.3 million in 1972 increasing to $21.3 million in
1976.

In the fruit and vegetable canning and freezing industry, the largest
third of the plants produce about 80 percent of total industry volume.
These plants enjoy a considerable cost advantage over the remaining
plants, and are consequently much more profitable. This advantage
has created a trend over the past 10-15 years toward fewer and larger
processing plants. Census figures indicate that from 1958 to 1967
the total number of fruit and vegetable canning plants declined 25
percent. The number of fruit and vegetable freezing plants more
than doubled from 1958 to 1964, but then decreased 6.6 percent
through 1967. Both of these trends were expected to continue through
1980 with a 25 percent decrease projected from 1971 through 1980.

It was expected that the larger canning and freezing plants will
also enjoy a cost advantage in installing and operating pollution con-
trol equipment. For those plants which must install their own facili-
ties, for example, the price increase that would be required to offset
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abatement costs would be 5.5 percent for large plants, but r ent
for small plants.

Given estimates that half of the plants will he able to find 1"1wer
cost abatement solutions, and that 58 percent of the projected abate-
ment technology is already installed, actual price increases were not
expected to be as high as above. Prices were expected to rise 1.4 per-
cent to 2.3 percent. Such an increase would cover the average costs
of the larger producers, but not of the smaller plants,

The increased prices were expected to lead to a 0.5 percent to
1 percent decrease in consumption. Such a decrease would be less
than the total annual increase expected in consumption because of
population expansion and increases in per capita consumption.

The increased costs of pollution control were expected to further
reduce the profits of the already marginally profitable small plants.
Many of these plants will be able to tie into municipal systems or to
find other low-cost pollution abatement techniques that will enable
them to stay in business. Experience in some states indicates that half
of the small plants might be unable to find such alternatives. In this
case, up to half of the small plants in the industry, or one-third of
all plants, were expected to be forced to close. Of the 1,200 plants
included in the industry directory, therefore, 400 might be forced
to close because of pollution abatement costs. As noted above, 25
percent of the plants, or 300 of the 1,200, would be. expected to close
by 1980 in any event. Thus, the addition of pollution control costs
was expected to lead to the additional closing of 100 plants, or 8.3
percent of the total. In addition, closing of the other plants was
expected to occur some years earlier than othenvise.

It was estimated that the closing of 400 plants would result in
the loss of jobs by approximately 28,000 employees. The disemploy-
anent created by the 100 plants that were estimated to close because
of pollution controls would be one-fourth of that number or 7,000.
Many of these would be in small towns and rural areas where
reemployment would not be readily available. Up to 90 percent of
the jobs lost would be part-time positions,

Because many of the plant closings would be in small towns or
rural areas, the community impact of these closing could be sig-
nificant. This would be further complicated if the farmers in the
surrounding areas are unable to find alternate markets for their
products. This possibility was suggested, but no careful analysis has
been made of the experience in such cases or of the technical factors
involved. Accordingly, no estimate is available for the magnitude of
this impact.

The impact of increased prices in the industry upon the U.S. bal-
ance of payments was expected to be small.

iron foundriesApproximately $348 million in capital expenditures
was estimated to control the air pollution associated with the making
of iron castings through 1976. Annual costs of pollution control equip-
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tent were expected to increase from $6.2 million in 1972 to $125
million in 1976. Average co Qtr, per ton of castings produced would
depend upon plant size, with an expected range of $2 per ton for
large producers to $14 pc.- ton for small producers.

The iron foundry industry ;S composed of a relatively small number
(30 percent) of large producers whose costs and investment per ton
of castings are less than half of the smaller producers'. From 1947
to 1969, the total number of foundries has declined from 3,200 to
1,670, Most of these closings have involved small foundries which
have been unable to raise capital to modernize. This trend is expected
to continue through 1980, with the additional closing of some 670
foundries,

Requirements to install pollution control equipment were expected
to intensify capital availability problems, and thereby accelerate the
rate of plant closings. It was estimated that approximately 10 percent
of these 670 closings would be caused wholly or in large part by
pollution control requirements. In an additional 50 percent of the
closings, pollution control costs were expected to be a significant
factor.

Pollution control costs will range from 1.5 percent to 4.0 percent
of sales. Price increases of 1.7 percent to 5.0 percent were expected
to be necessary to cover these costs and to preserve current rates of
return. Such increases were estimated to be possible with a negligible
effect upon demand.

Total employment loss in all plants projected to close by 1980
%vas estimated at 26,600. It was expected that approximately half
of these would be reemployed in other iron foundries. The net un-
employment was therefore estimated to be 13,300. For the 60 percent
of the plant closings in which pollution control was expected to be
a factor, disemployment would be approximately 16,000 with a net
unemployment of 8,000.

Approximately 2,250 of these 13,300 unemployed workers would
possess transferable skills. The remainder would be unskilled, and
was therefore expected to experience difficulty in obtaining
reemployment.

Because foundries are generally located near industrial markets,
it was not expected that many communities will be severely impacted
by the projected closings.

Some increase was expected in imports of iron castings because
of increased costs in the United States: Because imports currently
account for 0 1 percent of the U.S. market, these increases were not
expected to be significant.

leather tanningThe total investment required of the leather tan-
ning and finishing industry between 1972 and 1976 for water pollution
abatement equipment was estimated at $89 million. Annual pollution
control costs were expected to rise from $2.1 million in 1972
to $10.7 million in 1976.

A survey of the costs of pollution control alternatives available to
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leather tanneries found that, on average, pollution control costs
were less than or equal to 1 percent of sales. At most, costs
were found to be 2 percent to 3 percent of sales. Such costs were esti-
mated to be well within the capacity of the industry, which frequently
experiences increases and decreases in the costs of its raw-material
hides of as much as 50 percent to 100 percent in a 1- to 2-year
period. Selling prices have correspondingly changed from 10 per-
cent to 25 percent in the same period with no apparent affect on
production. Thus, it was assumed that cost increases of 1 percent to
2 percent because of pollution controls could easily he passed on
by the industry.

Available financial data and an industty survey were interpreted
as indicating that those firms which were not likely to close for other
reasons would be able to finance the required capital expenditures.
It was estimated that a few small, marginal firms !Mehl close more
quickly because of pollution control costs, but this in, act was
judged to be slight.

The aggregate effects on employment or production in the leather
industry as a result of pollution control costs were estimated to be
minimal. The closing of beam houses by some firms wps expected
to result in the unemployment of some 600 workers. The. job losses
were expected to be widely scattered geographically, however, with
no important community impacts. Some subsequent increase in em-
ployment was expected where the beam house work would be picked
up.

aluminum smelting and refining Total investment expected to
control the air and water pollution associated with the smelting and
refining of aluminum for the period 1972 through 1976 was esti-
mated at approximately $935 million. Annual costs were estimated to
range from $22 million in 1972 to approximately $290 million in 1976.
Cost increases per pound of aluminum in 1976 would average $0.020
to $0.032.

Although the required capital expenditures are large, aluminum
producers were judged to have the necessary financial resources.

Cost increases are expected to be passed on to consumers of alu-
minum. Historically, demand for aluminum has been sensitive to
price. Thus it was expected that by 1976 prices increases of approxi-
mately 5 percent to 8 percent will lead to a level of aluminum
consumption 4 percent to 6 percent lower than would othe
have existed. In the longer run, price increases of approxim.
10 percent were expected to lead to a 13 percent reduction in alu-
minum consumption. This does not mean that the demand for
aluminum would be reduced below current levels. Instead, demand
Would not grow as fast as would otherwise be expected.

It was not expected that pollution control costs will force any
existing plants to shut down, although it is possible that some of
the other plants may be closed sooner than otherwise. No decline
of employment in the aluminum industry was expected because
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of pollution controls. As with demand for production, employment
would not grow as fast as otherwise.

Increased costs were expected to have an adverse effect upon
the U.S. balance of payments by leading to a decline in U.S. exports
of ingot and mill products and an increase in U.S. imports of mill
products.

The latter effect might ha especially severe because pollution con-
trol costs may lead to new aluminum sineltdrs being located outside
of the United States. No total estimate of the balance of payments
effect has been made, although it was noted that the eventual
decline in exports may total $100 million to $200 million.

Because of the uncertainties associated with the financial capacity
of the industry and the economics of individual smelting and refin-
ing plants, further study is currently being made of the impact of
pollution abatemant requirements upon the aluminum industry.

copper smelting and refiningThe capital investment required in
the copper industry, because of air and water pollution controls from
1972 through 1976, was estimated to total $300 million to $690 mil-
lion, with a most likely estimate of $341 million. Annual costs were
expected to increase from $6 million in 1972 to $95 million in 1976.
Per pound of refined copper, these costs average $0.001 in 1972 and
$0.025 in 1976, with a possible high estimate of $0,05 in 1976.

It is expected that the ficlustry can finance the required capital
expenditures.

The effect of cost increases has been analysed considering a basic
projection for the copper industry without pollution control costs;
and two alternative assumptions: (a) That foreign competition
will not compete in the U.S. market, so that U.S. producers are able
to raise prices, and (b) that foreign competition will prevent any
price increase in the U.S. market as a result of pollution control
costs. It was assumed that the actual impact of pollution control
costs will lie somewhere between these two extremes.

ff the average pollution control costs are considered: (a) U.S.
production of copper in 1980 was expected to be approximately
7 percent less than the base projections of 4,169,000 short tons if
foreign competition prevents price increases while prices and con-
sumption would not change; (b) U.S. production would be 3.5 per-
cent lower than base projections; U.S: consumption 4.6 percent
lower; and U.S. prices 4 percent higher; if foreign competition is
not a factor.

If costs equal the highest estimates: (a) U.S. production would
be 14 percent lower than projected, if no price increase is possible;
(b) U.S. production would be 7.4 percent lower; U.S. consumption
9 percent lower, and U.S. price 8 percent higher, if low foreign
competition permits price increases.

Thus depending upon costs and foreign competition, it was esti-
mated that U.S. supply may be reduced 3.5 percent to 14 percent and
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U.S. consumption 0 percent to 9 percent; and U.S. prices may in-
crease 0 percent to 8 percent because of pollution controls.

It was estimated that most existing U.S. smelters will continue
to operate under pollution control requirements. Two smelters were
identified, however, as being forced to close. No estimate was made
of additional smelters which might close.

With the imposition of pollution controls, employment in the
copper industry was not expected to decline, but would grow more
slowly than the base projections. Without pollution control costs,
employment was expected to grow from 54,000 in 1970 to 76,900
in 1980. Pollution control costs were expected to reduce the 1980
employment by 2,800 to 10,900 or 3.6 percent to 14 percent depend-
ing upon the cost and foreign competition assumptions discussed
above. Where individual smelters close, of course, all workers would
become unemployed. The two smelters identified as closing currently
employ 1,150 employees. No estimate was made of the associated
mining employment. In both instances, a significant community
impact was expected.

No estimate was made of the effects of pollution controls in the
copper industry upon U.S..balance of payments. In the extreme
case, it was mentioned, all new smelting capacity might be located
offshore. This would mean that the current capacity of 3,066,000
short tons would not be expanded to the predicted 4,169,000 short
tons in 1980, a reduction of 26 percent from the baseline trend.
This would have substantial financial and employment consequences
within the industry in addition to the balance of payments effects.

As with the aluminum industry, further study is being made of the
copper industry to ascertain on a plant by plant basis the costs of
pollution controls and the economic viability of the controlled
plants.

lead smelting and refiningThe total capital expenditure required
to control the air and water pollution associated with the smelting and
refining of lead was estimated at about $70 million for the 1972 =76
period. Annual costs were expected to increase from $1.1 million in
1972 to $20 million M 1976. Costs per pound of lead in 1976 were
estimated as $0.012 to $0.017, with a best estimate of $0.014. These
studies did not consider the substantial changes in the lead markets
that will be cause by other pollution abatement regulations such as
those which would lead to reductions in the lead content of gasoline.

The U.S. lead industry currently can be divided into the low-cost
producers in Missouri which account for 55 percent to 60 percent
of U.S. production; and the high-cost producers located elseAvher.e.
Estimates of production and pollution control costs indicated that
the low-cost producers would be able to raise the required capital
and to maintain production even if forced to absorb pollution con-
trol costs. High-cost producers, on the other hand, may not be able
to raise the required capital. If some are forced to close, this will be
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an acceleration of the current industry trend which could be expected
to continue even in the absence of pollution control costs, Any price
increases were expected to be small, reflecting the costs of the low-
cost producers. One estimate was of an increase of $0.007 per pound
or 5 percent, Such an increase was not expected to alter the trend
towards the exit of high-cost proclucters.

Because the demand for lead was not very sensitive to price, no
significant reduction in lead consumption was expected to result from
pollution control costs. The shift in production toward the less labor
intensive, low-cost producers was expected to result in a net loss of
employment in the industry even in the absence of pollution control
costs. One smelter which was expected to close soon would result in
the unemployment of some 200 persons. Fewer employees would be
needed in the low-cost smelters which pick up this demand, and none
would be needed in the community where the plant closes.

No estimate was made of the impact of pollution control costs in
the lead industry upon the U.S. balance of payments. Sortie increase
in imports were expected, of course, if prices arc raised, but the ON-
pected price increase was judged to he small. No incentive to re-
locate smelters abroad is anticipated. Further study is being made
of the economic impact of pollution abatement regulations on the
lead industry.

zinc smelting and refiningDuring the period 1972-76 it was esti-
mated that $62 million of capital expenditures will be required to
control the air and water pollution associated with the smelting and
refining of zinc. Annual pollution control costs would increase from
$1.5 million in 1972 to $27 million in 1976. These would average
$0.0123 to $0.0267 per pound, with an expected cost of $(10135 per
pound.

The U.S. zinc industry can be segmented into high-cost and low-
cost producers, with a trend toward the exit of high-cost producers
from the industry. Because pollution control costs were expected to
fall upon high-cost producers more heavily than upon their low-cost
competitors, and because price increases were not expected to equal
pollution control costs, some acceleration in the closing of high-cost
facilities was expected from :pollution abatement regulations.

An analysis of prices and average production costs for low-cost
producers indicated that these producers would be able to absorb
pollution control costs and raise the necessary capital even if there
is no resultant price increase. It is possible, however, that such a situ-
ation would inhibit the expansion of some low-cost producers. No
similar analysis was conducted for high-cost producers. It was as-
sumed, however that because the profit margins after absorbing pol-
lution control costs were so small for low-cost producers, that the
margins of high-cost producers would be reduced below the oppor-
tunity cost of capital and possibly to a loss. Given the pressure of
imports and substitute materials, it was not expected that price in-
creases could be large enough to alter these conclusions.
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Total emploment in the zinc industry is expected to decline inthe long run, with three nr four smelters closing, even in the absenceof pollution controls. The trend would he hastened by abatement
requirements, but no estimate was made of the time periods involved.Total employment in the smelters expected to close was approxi-mately 3,000. No estimate of related mining employment was made.The accelerated demise of high-cost producers and the cost in-creases for low-cost producers would have a number of effects onthe U.S. balance of payments. 'clic closing of some U.S. smelters andthe inhibition of expansion of others would lead to an increase inzinc metal imports. This would be partially offset by the reducedimports of concentrates formerly used by high-cost producers. Addi-tional imports of zinc metal were estimated to reach $78 million to$124 million per year. No estimate was made of decreased imports ofzinc concentrates.

Further study of the zinc industry is being conducted to ascertainthe impacts of pollution abatement requirements on individual smelt-ing and refining plants.

petroleum refineriesFrom 1972 through 1976, it was estimatedthat the petroleum refining industry would be required to makecapital expenditures of $634 million to $1,155 million to meet the airand water pollution abatement requirements that apply to the refin-ing of petroleum. Annual costs of $2 million in 1972 rising to $21million in 1976 would also be required. In addition, the cost of usinglow sulfur fuels in refinery operations was estimated to be $108 millionannually by 1976. The average pollution abatement costs per barrelin 1976 were estimated to be $0.06, thus increasing the total cost perbarrel by approximately 1.4 percent.
Because capital expenditures for pollution control equipmentwould equal only 5 percent of the $2L4 billion capital expendituresotherwise projected for the industry in the next ten years, it wasconsidered that these expenditures would be manageable. A priceincrease of $0.08 per barrel was expected to help defray the addedcosts. In addition to the annual costs mentioned above, this $0,08 fig-ure included an 8 percent return judged to be necessary to attract thecapital required to install control equipment in new facilities: Thisprice increase was assumed to be possible because imports are re-stricted by law and the demand for petroleum is not elastic.Given this $0.08 per barrel price increase, it was estimated thatmost small producers will be able to sustain added pollution controlcosts. A few, perhaps 12, might be forced to close.

If a dozen small refineries do close, approximately 1,000 workerswould become unemployed. These small refineries would probablybe located near smaller communities, and thus would have a notice-able local impact. Otherwise, industry employment is expected toincrease at about the rate projected without pollution control costs.If desulfurization of the liquid fuels used in refinery operationsis required, additional imports of such fuels were estimated to cost
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$40 million per year. No other balance of payments effects as a
result of pollution abatement requirements on refinery operations
were estimated.

This study did not take into account a number of major changes
likely to occur in the petroleum industry. These include Federal re-
quirements for making lead-free gasoline available, restriction of lead
content in leaded gasoline, higher average sulfur content in crude
oil supplies. and higher market demand for desulfurized residual oil.
Further, although environmental regulations will impact almost every
aspect of the petroleum industry from exploration through produc-
tion, transportation and refining to marketing, only the pollution
abatement costs related to refinery operations have been estimated.
Consideration of the full impact of environmental regulations on
the petroleum industry could result in substantial increases in capital
requirements and operating costs above those estimated for this
study. Additional studies of pollution abatement costs and the eco-
nomic impact of these costs will be undertaken. The findings of
these studies will be made available on completion.

pulp and paper MillsApproximately $3.3 billion was estimated to
be required in capital expenditures by the paper industry for the
period 1972-76 to meet air and water pollution abatement require-
ments. Annual costs per ton of product estimated to range from $5.50
to $12.50 depending upon product sector.

Because of an anticipated tightening of supply/demand balances,
price increases were expected in the paper industry. These increases
were likely to reflect the above-mentioned annual costs of pollution
controls. Increases of this magnitude would represent a 3.5 percent
to 10 percent increase over current prices depending upon product
sector.

Given these increases it was anticipated that most mills will be
able to manage pollution control expenditures. However, of the 752
pulp and paper mills in the United States, 329 accounting for 15
percent of U.S. production have been identified as marginal. These
mills currently have profit margins much below industry averages
( -7.7 percent to 4.8 percent versus 6.6 percent) and may experience
pollution control costs approximately twice as large as industry aver-
ages. Price increases were not expected to cover their increased costs.
This will reduce already low profit margins and create some diffi-
culty in raising the capital required for pollution control equipment.

Even in the absence of pollution control requirements, 30-35 of
these marginal mills were expected to close in the 1972-76 period.
It was estimated that an additional 60-65 mills would be forced to
close with the imposition of abatement regulations. These additional
closings were expected to result in the loss of 16,000 jobs by 1976.
A larger number of jobs will be made available in plants which are
expected to expand, but these of course may not be in the same
community. Many of the shut downs are likely to be in rural areas
where they would have significant community impact.
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Assuming that pollution abatement measures will be similar in
all paper producing countries, it was not anticipated that pollution
abatement costs would significantly affect the international competi-
tiveness of U.S. paper products,

steel makingCapital expenditures required by air and water pol-
lution abatement regulations were estimated to total $2.4 billion to
$3.5 billion for the period 1972 through 1976. Annual operating and
maintenance costs were estimated to be $45 million to $70 million in
1972, increasing to $760 million to $1,100 million in 1976. Per net
ton of steel shipped, these costs would average from $0.47 to $0.73 in
1972 and $6.60 to $9.60 in 1976.

Price increases to cover pollution abatement costs would be neces-
sary to generate the cash required to meet projected expenditures.
The estimated 0.7 percent to 1.5 percent annual increases were con-
sidered moderate, however, in relation to historical price increases.

It was expected that most facilities would be able to install pollu-
tion abatement equipment and continue operation. This conclusion
was strengthened by the fact that the demand may exceed the ca-
pacity of the industry to supply steel so that the industry would need
all of its current capacity.

The possible effect of price increases upon the U.S. balance of pay-
ments was assumed to be negligible because of continued voluntary
import restrictions, the realignment of currencies, and the moderate
size of expected price increases.

Because the estimates of the industry's ability to finance the re-
quired capital expenditures and to maintain operations in the less
modern facilities are sensitive to several key assumptions (e.g., sub-
stantial increases in demand for domestic steel, current industry ca-
pacity), additional analysis is being conducted to confirm the validity
of these assumptions.

macroeconomic impact

The macroeconomic study indicated that the national economy
will not be severely impacted by the imposition of pollution abate-
meat standards. However, the impact is not insignificant.

In general, the dynamics of impact are as follows. Pollution control
costs are assumed to affect the economy in the form of higher product
prices and new demands for investments in pollution control facili-
ties by industry ($26 billion in 1971 dollars over the 1972-80 period) .
Prices rise as a result of the cost-push impact of pollution control
costs. In the absence of compensatory macroeconomic policies, the ef-
fect of rising prices, which tends to slow the growth of demand in the
economy, outweighs the stimulating impact of investments in pollu-
tion control facilities.. Consequently, the rate of growth of GNP in
constant dollars is retarded. The increase in unemployment is tied to
the slowdown in real product growth. The current account balance
of international trade deteriorates primarily as a result of the increase
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in domestic prices relative to world prices.* Monetary and fiscal policy
adjustments can be initiated to completely offset the slowdown in
GNP and employment declines but at the expense of more rapid
price rises and further decline in the balance of international trade.

The impact of pollution control abatement costs is discussed below
in the context of three alternative projections of the national
economy: (a) A baseline projection assuming a return to a near full
employment economy and no pollution control costs; (b) the addi;
tion of pollution control costs to the baseline projection using best
estimates of pollution control costs as well as a variant with costs 50
percent higher than the best estimates; and (c) the addition of
compensatory mcnetary-fiscal policies and pollution control costs to
the baseline projection.

To put these findings in perspective, the key assumptions and
possible sources of bias are discussed, followed by a brief description
of the methodology employed in this study.

baseline projectionThe baseline used in this study was con-
structed to push the economy toward full employment. This trend
toward full employment shows the unemployment rate falling to 4.4
percent by 1976. Over the 1971-76 interval, the value of GNP in
constant dollars grows at an average annual rate of 5.2 percent and
consumer prices by 4 percent." Because this study concentrates on
the changes in the economy due to pollution control costs, the specific
details of the baseline case are not at issue here.

impact of pollution control costsConstant dollar GNP grows
more rapidly in 1972 than in the baseline case as a result of additional
cleniand generated by pollution control investments. However, re-
flecting the impact of higher prices for consumer and capital goods,
constant dollar GNP falls below the baseline in 1973 and remains
below the baseline throughout the decade. As shown in table 1, the
annnual rate of GNP growth averages 0.3 percentage points lower
over the 1972-76 interval (average annual growth rate drops from
5.2 percent to 4.9 percent) and 0.1 percentage rvints lower over the
decade (from 4.8 percent to 4.7 percent). These averages are not
fully informative because the assumed time-phasing of pollution con-
trol investments concentrated 1975-76 lowers the growth rate by
one-half of a percentage point in those years, whereas the economy
recovers somewhat near the end of the decade.

The impact on prices is felt immediately, with the most significant
increases occurring in plant and equipment prices as a result of cost
increases in steel, -nonferrous metals and electricity. Over the 1971

*For lack of data, this exercise assumes that price increases resulting from
pollution control occur only in the United States. To the extent that similar
price rises do take place in the economics of our major trading partners,- the
trade effects are overstated.

**These guidelines were provided to the contractor before the Phase II
economic policy was announced.
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76 interval, fixed investment prices rise at an annual rate of 0.5 per-
centage points above the baseline, while the consumer price index
increases by 0.2 percentage points on an annual basis from a baseline
average of 4 percent per year. Here again, the largest price increases
occur in mid-decade. Inflationary pressures ease considerably by 1976,
and near the end of the decade prices rise at a lower rate than in
the baseline case. In large part this is a result of lesser incremental
pollution control costs in conjunction with a greater degree of excess
capacity in the econcimy.

The unemployment rate is slightly higher (0.1-0.2 percentage
points from a baseline of 4.6 percent over the decade with employ-
ment declines nearly offset by new jobs created 'by pollution control
investments.

Fixed investment, excluding those for pollution control purposes,
declines slightly over the decade as a result of slower GNP growth,
rising prices and a lower level of capacity utilization in the economy.
By 1976, investment levels for nonpollution control purposes are
3.2 percent below the baseline level of $112 billion in 1958 dollarsand 1.3 percent below by 1980. Total fixed investment lies above
the baseline until 1976 when pollution control investments fall
sharply. The resultant decline leaves total fixed investment $0.6
billion below the baseline in 1980.

Net exports of goods and services fall belo the base case with
imports rising due to domestic price increases. Tlic current account
balance declines by more than $1 billion per year over the 197276
period from a baseline of $2 billion in current dollars. Less con-
fidence should be placed on the reliability of these trade results
because the model deals with such impacts very crudely. However,
given the assumption that foreign prices will not increase due to
environmental regulations overseas, it is clear that net exports
would decline.

Although the previous results were based on best estimates of
pollution control costs, another variant was run assuming that pollu-
tion control costs were 50 percent higher, in part to account for any
costs which may have been excluded. In general these new results
(shown in Table 1) were simply about 50 percent greater than
before for nearly all variables, e.g., GNP growth over the 1972-76
interval slowed by 0.45 percentage points instead of 0.3. Thus, except
for the unemployment rate, which increased by more than 50 per-
cent, variations in economic variables were roughly proportional to
the percentage variation in pollution control costs.

impact with monetary.fiscal policy adjuStmentSAssuming that
the Federal Government may try to offset some of these impacts, the
contractor experimented with monetary-fiscal policy changes in order
to bring the economy back to its baseline path with respect to GNP
growth and the level of unemployment. Although it is not at all
clear that the particular mix of adjustment policies selected by the
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contractor, relying primarily on government spending, would be the
most appropriate one, the results are nevertheless indicative of the
magnitude of adjustments required and the impact of expansionary
policy changes.

The fiscal stimulus required to return the economy to its baseline
growth path is substantial. Federal spending over the 9-year projec-
tion period sums to over $70 billion above the baseline case, implying
annual increases in expenditures less revenues of from $7$10 billion
during the last half of the decade.

This stimulus does bring the economy back to the baseline growth
path, but in the process it aggravates the impacts on prices and the
balance of payments. Inflationary pressures' increase slightly in 1972
76 but do not ease off after that period as they did when only pollution
control costs were added. For the 1972-80 period, the consumer
price index rises by about one-quarter of 1 percentage point an-
nually above the baseline.

The sustained price increases further aggravate the current ac-
count balance, generating an average annual decline in net exports
of about $2 billion per year over the 1972-80 period.

Interest rates were essentially unchanged because the policy
adjustments employed in the study were designed to maintain stable
interest rates.

In this case, the effect of raising pollution control costs by 50
percent produces somewhat more than proportional impacts on the
economic variables. The Federal budget deficit must be increased
to attain baseline GNP levels while prices and the balance of pay-
ments deficit increase by slightly more than 50 pereent.

assumptions and sources of bias----Th" sctian looks at issues
which may have biased the results in the are'; of the basic pollution
control cost data, the method of inserting costs into the model and
the model itself. Finally, a few comments are made concerning the
probable direction of bias in the macro-impact results,

the input data(1) Coveragepollution control costs were in
cluded for 15 industry groups which were considered the major
sources of industrial pollution. It is probable that other sectors are
affected but the empirical impact is expected to be negligible. As
shown earlier, pollutiOn control costs are predominantly air and
water for industry which excludes costs in the areas of solid waste
disposal, governmental water pollution abatement activities and
public air pollution abatement. The absence of these figures im-
plies the assumption that there are no incremental costs in industrial
solid waste disposal and that no adjustments were made to increase
revenues of State and local governments above the baseline
projections.

(2) Cost data issuesaside from any difficulties in the engineer-
ing cost work, there are some conceptual issues although the direc-
tion of possible bias is not clear. For example, investment costs in the
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water area include a 20 percent upward revision in part to com-
pensate for down time required to install abatement facilities while
down time should be reflected as a decline in production, not as an
increase in aggregate demand.

(3) Cost phasingphasing patterns clearly have an important
impact on the timing of economic effects, e.g., assumptions used
herein produce the most significant effects in 1974-76. However, itis not clear that other phasing assumptions would reduce impacts
over the decade as a whole.

(4) Costs of pollution control facilitiesa key assumption under-
lying the cost data is that the prices of abatement facilities relative to
other prices remain constant over the decade. In fact, if new demand
is significant enough and especially if demands are bunched, prices
of facilities might rise at a much greater rate relative to other prices
in the economy. If these effects occur, costs would be understated.
Obviously, the time phasing assumption might have a critical im-
pa0 on the basic cost numbers.

(5) Foreign trade assumptionsno allowance was made in the
results for any price increases of world, prices as a result of pollution
control efforts outside the U.S. or the use- of higher cost U.S. goods
in production processes elsewhere. To the extent that foreign prices
do rise, net exports would rise. Further analyses are to be made that
consider increases in world prices. There is also a probability that
the United States may be exporting pollution control equipment
in the future, a factor which could improve the balance of trade
but has not been included in this study.

problems of the treatment of cost data in the modelAs men-
tioned above, a critical assumption in this study is that pollution con-
trol costs are entirely unproductive, By making this assumption we
have bypassed an area of intense controversy where a great deal of
research is now taking place.

Abatement costs are assumed to be based on end-of-line control
technologies. In fact, a lower cost approach may be adopted relying
on managerial improvements or changes in basic production
processes. Such changes would affect the results both with respect to
the magnitude of costs which in turn affects the magnitude of in-
creases in prices and in cost of capital.

There are many ramifications of this issue. For example, pollution
control efforts may spur increases in labor productivity because of a
more rapid adoption of new technologies, which often tend to produce
fewer pollutants per unit of output. It can also be argued that cost
increases may eliminate marginal firms and thereby average labor
productivity could increase if aggregate demand is maintained at full
employment, The results also ignore possible feedbacks on labor pro-
ductivity from improved health, etc., as a result of less pollution which
could lead to results different from those indicated by the study.
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problems with the econometric modelIt is not clear at this
point what the nature of bias may be from incorrect specification
in the model itself. Clearly the model was not designed to handle the
special case of pollution control and thus refinements could be made
(such as production functions by industry to account for productivity
impacts varying with pollution control technologies) . Whether such
changes would substantially alter the results reported is not known,
One part of the model which may be weak is the trade sector, which
is quite simple, including only four or five sectors. For example, if
imports fall off more than proportionately as GNP declines, then net
exports would not fall as much as they do in current results. Another
issue is the inability of the model to capture employment losses due to
plant shutdowns or cutbacks as profits, in some cases, are squeezed.
Because the model relates unemployment only to aggregate variables,
it may understate the impact of pollution control costs on unemploy-
ment. While we arc not sure bias in the model is significant, we do
believe that further study and refinement may be warranted in order
to realistically capture pollution control impacts.

possible direction of biasAs a result of this complex set of
qualifications, in which sonic have biases in opposite directions and
other factors have unknown effects, no statement can be made with
confidence about the direction of net bias in the present study.

methodologyPollution control costs are assumed to affect the
economy in several respects: The efficiency of capital in the aggregate
production function is reduced, prices of consumer and capital goods
increase, the cost of capital per unit output increases and finally
pollution control investments generate new output and employment
in industries producing abatement facilities. It is worthwhile emphasiz-
ing that the quantitative magnitude of the first three negative impacts
hinges importantly on our assumption that pollution control costs are
entirely "unproductive" in the sense of generating new capacity in
industrial establishments.

pricesAnnual costs in the form of percentage cost increases were
inputed into the industrial sector of an input-output table These
cost increases are initially converted to first-round price increases by
industry markup factors which range from 0.8-1. These price in-
creases are then passed on through ot1.-r industries which use other
products as inputs, assuming that all raw material price increases
are passed on 100 percent. After taking account of these interindustry
effects, these price increases were passed on through another series
of markup factors for final demand components, such as cars, shoes,
and plant and equipment. This set of price increases is then used to
move the economy off the baseline growth path.

aggregate production functionPollution control investments
are included as a factor boosting aggregate demand in the economy,
thereby generating output and employment, but were not considered
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to augment the productive or capacity-augmenting capital stock of
the nation. No adjustment was made for reducing the efficiency of
labor in the aggregate production functions, although this effect is
probably small compared to that for capital stock.

cost of capitalSince pollution control expenditures are assumed
not to be capacity-augmenting, some further adjustment was neces-
sary to reflect the negative incentive this would have on industry's
consideration of new investments which would augment capacity.
This adjustment was necessary because the determination of invest-
ment in the macro model did not explicitly considzr the impact of
more capital required per unit of output. This was done by boosting
the "user cost of capital" by the ratio of pollution control costs to base-
line investment levels. Conceptually, this is equivalent to raising the
cost of capital needed to produce a unit of output. To provide some
feeling for the complicated set of factors which affect investment ex-
cluding pollution control) demands in the model, we note that it is
negatively affected by the slowdown in GNP growth, the rise in capital
goods prices, the rise in the cost of capital and by the decline in the
degree of capacity utilization. Offsetting these factors to some degree,
investment demand is stimulated by the increase in wholesale prices.
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national parks

A chasm a mile deep and smiles wide, its innards a time print
of earth's history to the geologist, to the artist a mural of eroded
form changing pattern moment by moment from dawn to dusk. A
block of the High Sierra country with a 7-mile long valley boun led
by towering waterfalls and sheer precipices; close by, a grove of
2,000-year-old Giant Sequoias, A river of grass at the Nation's south-
eastern tip, tropical paradise habited by alligators and spoonbills,
deer and panther. A cliffside village whose residents mysteriously
vanished 7 centuries ago, leaving their adobe dwellings, cloth, corn
cobs, and shards as reminders to the twentieth century of another
far different culture that lived close to the earth. A 2-million-acre
tract of geysers and hot springs, canyons and waterfalls, mountain
lakes and back-country streams, haunt of the grizzly and black bear,
the elk, and the eagle.

These natural and cultural marvels have been called `America's
Crown jewels." To those who have not already guessed, they are de-
scriptions of five of the Nation's leading National ParksGrand
Canyon, Yosemite, Everglades, Mesa Verde, and Yellowstone.
"Crown jewels" may be a particularly fitting term to define the
founding principle of the National Parks. Where before nations had
sought to preserve the jewels of their monarchs for future genera-
tions to view and admire, the idea of a century ago marked the say-
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ing of natural crown jewels, not only to be seen by future genera-
tions in their original condition but also to be used for recreation of
the body and mind.

One traveling throughout the world finds the concept of the Na-
tional Park to be one of the United States' most recognized at-
tributesand one of its leading exports. More than 100 nations have
followed the U.S. pattern and have designated National Parks or
Nature Reserves of their own. The national park idea is considered
unique, not fdr the objects preserved but for the concept that a na-
tion would decide that it is in the common interest of all of its citi-
zens to set aside millions of acres for their natural and cultural
worth, excluding industrial, agricultural, or residential development
that might impair continuance of the areas in or near their original
state.

The National Park System that has grown up over the past century
is, however, more than a collection of the Nation's natural crown
jewels. It now embraces 247 areas other than National Parks which
have been set asideHistorical Sites, Scenic Rivers and Trails, Park-
ways, Seashores and Lakeshores, Recreation Areas, and a Scientific
Reserve. To the purposes of preservation and recreation has been
added education. At each of the areas, park ranger naturalists or
historians seek to interpret the values of the locale to park visitors from
all over the world.

Although the National Park System constitutes only a small per-
centage of the Nation's geography and satisfies but a fragment of the
people's total recreation demand, it has another significance. The Na-
tional Parks, especially, constitute an early warning system for some
of the Nation's values. The parks are beset with problexnsover-
crowding, pollution, transportation congestion, crime, lack of equal
availability to all. Thus the park areas are feeling environmental
pressures similar to those that threaten the quality of life in the rest
of the Nation. Encroachments on the parks and what the Nation
does about them are a test of its resolve to improve the quality of all
sectors of our environment. This chapter will deal with National
Parks as weathervanes of the Nation's search for a better quality of
life and its struggle to turn back threatening inroads before they lead
to irreversible damage.

a century of parks
Although the world's first National Park was authorized in 1872

when the Congress set aside 2 million acres in the Yellowstone region
of the Rocky Mountains as a public park, the seeds had been sown
much earlier. In 1832, explorer-painter George Catlin, while ven-
turing through the wilderness of South Dakcjta, worried about the
possible extinction of buffalo and Indians. Catlin wrote in his jour-
nal: "Many are the rudenesses and wilds in nature's works which
are destined to fall before the deadly axe and desolating hand of
cultivating man." Indians, buffalo, and the wilderness in which
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they roamed might not have to disappear completely, wrote Catlin,
if they were

(by some great protecting policy of the government) preserved in their
pristine beauty and wilderness, in a magnificent park, where the world could
see for ages to come, the native Indian in his classic attire, galloping his wild
horse . . . amid the fleeing herds of elks and buffaloes. What a beautiful
and thrilling specimen for America to preserve and hold up to the view of
her refined citizens and the world, in future ages! A nation's park, contain-
ing man and beast, in all the wild and freshness of their nature's beauty.'

During most of the nineteenth century, the American frontier spirit
of conquering and developing the wilderness far overshadowed con-
cepts of preservation. Occasionally, the Eastern press could be aroused
to demand preservation, as in 1852, when two unscrupulous-Califor-
nia men cut down a 315-foot-high, 61-foot-circumference Giant
Sequoia tree in the Calaveras Grove just north of what is now
Yosemite National Park and shipped a 116-foot-high section of bark
East for a show in seaboard cities and London. Later, after Horace
Greeley and Frederick Law Olmsted discovered the beauty of
Yosemite Valley and published articles on the dangers to its sur-
vival, the Congress was persuaded in 1864 to grant about 10 square
miles of Federal land, including Yosemite Valley plus part of the
Mariposa. Grove of "Big Trees," to the State of California as a State
park. The grant stipulated "that the premises shall be held for public
use, resort and recreation [and] shall be held inalienable for all time." 3

Significant also is the 1865 prophesy about Yosemite by Olmsted,
the famed designer of New York's Central Park:

It is but 16 years since the Yosemite was first seen by a white man, several
visitors have since made a journey of several thousand miles at large cost to
see it, and notwithstanding the difficulties which now interpose, hundreds
resort to it annually. Before many years if proper facilities are offered, these
hundreds will become thousands; in a century the whole number of visitors
will be counted by the millions. An injury to the scenery so slight that it may
be unheeded by any visitor now, will be one of deplorable magnitude when its
effect upon each visitor's enjoyment is multiplied by these millions. But again,
the slight harm which the few hundred visitors of this year might do, if no care
were taken to prevent it, would not be slight if it should be rep_ eated by
millions.'

yellowstone park established
Although explorers, fur trappers, and prospectors had been wan-

dering through the Yellowstone country since 1807 and bringing
back tall tales of smoking earth, high waterfalls, and erupting gey-
sers, it was not until the Washburn-Langford-Doane expedition of
1870 that the full beauty and spectacle of this wilderness became
widely publicized and known. While the Washburn expedition was
encamped one night, Cornelius Hedges, a Montana lawyer, sug-
gested at. a campfire discussion that there should be no private own-
ership of these wonders but that the area should be set aside forever
for public enjoyment. The group agreed and set about making this
intention known to others. Another expedition in 1871 led by Gov-_

313



ern_ment geologist Ferdinand V. Hayden returned with documenta-
tion and pictures to verify earlier reports. A bill for the creation of
Yellowstone National Park was introduced in the Congress in De-
cember 1871. Some Senators opposed the bill. In floor debate,
California Senator Cornelius Cole said :

I have grave doubts about the propriety of passing this bill. The natural
curiosities there cannot be interfered with by anything that man can. do. The
geysers will remain, no matter where the ownership of the land may be,
and I do not know why settlers should be excluded from a tract of land 40
miles square in the Rocky Mountains or any other place."

But the bill passed and was signed by President Grant on March 1,
1872.8

The Act did not specifically use the words "National Park." But
the term was coined in the press, and Nathaniel P. Langford, the
first Superintendent, was called "National Park" Langford. The Fed-
eral lands in the territories of Montana and Wyoming lying near the
headwaters of the Yellowstone River were reserved "and withdrawn
from settlement, occupancy, or sale" and "dedicated and set apart
as a public park or pleasuring ground for the benefit and enjoyment
of the people. "' The law authorized the Secretary of the Interior to
publish rules and regulations providing for the preservation "of all
timber, mineral deposits, and natural curiosities or wonders" within
the park, to "provide against wanton destruction of the fish and
game" and to remove trespassers.

It is doubtful that anyone in 1872 had in mind the start of a vast
system of large recreational areas or wildlife sanctuaries. The advo-
cates of Yellowstone Park had originally sought only preservation of
the geysers, hot springs and waterfalls, and the few acres around
them. They did foresee that as a privately owned area the wonders
of these volcanic phenomena might be exploited for the financial
benefits of a few. However, because much of the area was unex-
plored and it was believed that many more geysers and natural
"wonders" might exist in the area, the boundaries were extended in
the bill passed by the Congress.

What was most significant about the Yellowstone Act, however,
was that it set a precedent for Federal ownership of a large block of
public domain which could be administered in a manner to bar for-
ever agriculture, mining, grazing, lumbering, and all other exploita-
tion. At that stage of the development of the Nation, there were no
competing demands for the resources of the Yellowstone country:
No railroads ran within hundreds of miles; the Rocky Mountains
were thought inaccessible for timber harvests; the cattlemen had not
yet entered the area; waterpower needs had not yet developed; and
the presence of hostile Indians made the area unattractive to settlers.

parks' growth slow
The National Park Service did not follow immediately and nat-

urally from the acquisition of Yellowstone. In fact, things went very
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badly for this newborn concept. The Congress appropriated no funds
for Yellowstone in the 5 years after the Park was authorized, assum-
ing that concessioncrs would pay rents adeqate to provide adminis-
tration and protection. Hunters took whatever game they wanted.
Visitors threw all types of objects into the geysers to see what would
happen. For a while, some guides attempted to coax hot springs into
geyser action by pouring in soap or concentrated lye. A railroad al-
most got permission to run -tracks through the park and up to the
major natural attractions. When proper law enforcement was finally
introduced under the Affl-iy administration in 1886, rules and regu-
lations were enforced somewhat, but there was little or no progress
in resource management. Yet by word of mouth, and especially
through newspaper and magazine articles, the fame of Yellowstone
spread, and with it the idea of National Parks for all the people took
root.

The term "National Park" was not applied by the Congress until
1878 in a general appropriation for civil -expenses, which listed an
item "to protect and improve the Yellowstone National Park." ° The
first legislation using the term National Park was in 1899 when the
Congress authorized and established Mt. Rainier National Park." By
the turn of the century, a number of other major areas had been set
aside. In 1890, in the Benjamin Harrison administration, Yosemite
National Park was established surrounding the valley, and in 1906 the
valley lands were re-acquired from the State. Two other National
Parks were founded at the same time in CaliforniaGeneral Grant
( which later was incorporated in Kings Canyon) and Sequoia. As
mentioned, Mt. Rainier National Park was established in 1899 in
Washington. Crater Lake National Park was set aside in Oregon
in 1902, Mesa Verde National Park in Colorado in 1906, Glacier
National Park in Montana in 1910, and Rocky Mountain National
Park in Colorado in 1915. A number of other large areas were set
aside as National Monuments, later to become National Parks
among them Grand Canyon National Monument in Arizona in 1908
and Mount Olympus National Monument in Washington (later
named Olympic National Park) in 1909. Establishment of National
Parks is shown in Table 1.

In the early days, the National Park concept was unpopular with
hunters, miners, loggers, and grazing interests. The Park concept
called for elimination of all exploitive use of the areas: This position
conflicted with the then-emerging utilitarian school of conservation as
pioneered by Gifford Pinchot: using resources for the greatest good
of the greatest number of people and not keeping them in their orig-
inal state. To these early conservationists, dams for plower and rec-
lamation and sustained-yield logging were preferable to "locking up"
resources forever in National Parks. In 1913, the pendulum momen-
tarily swung to the utilitarian side when Pinchot and his supporters
finally won Congressional approval for the Hetch Hetchy Dam
within Yosemite National Park to supply water for San Francisco. In
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this battle, which attracted nationwide press coverage and lasted sev-
eral years, the losers were the National Park supporters led by John
Muir and the Sierra Club. As it has turned out Fletch Hetchy proved
to be the last darn built within the boundaries of a National Park,
although strong efforts were later made for dams in Yellowstone and
in Dinosaur National Monument and for dams on the Colorado
River that would affect Grand Canyon National Park. In defeat,
however, Muir had he last word when he wrote that "the conscience
of the whole country has been aroused from sleep."

starting the national park service
In 1916, after several years of legislative tempts, the National

Park Service was established by the Congress as a bureau of the De-
partment of the Interior, thanks largely to the persistence of Stephen
T. Mather, who became the first National Park Service Director. The
16 existing National Parks and 21 National Monuments administered
by the new agency had fewer than 400,000 visitors in 1916, and the
entire budget for the new directorate, including salaries, travel, and
office expenses was $19,500, together with about half a million dollars
for operating all the parks and monuments.

Written into the National Park Service Act was a statement of
purpose that has stood the test of timebut not without causing
problems: "to conserve the scenery and the natural and historic ob-
jects and the wildlife therein and to provide for the enjoyment of the
same in such manner and by such means as will leave them unim-
paired for the enjoyment of future generations," " In 1916, there was
no apparent contradiction in conserving the areas for the enjoyment of
the people and leaving them unimpaired for future generations. The
struggle in those years was to find ways of getting people to the
parks, of building a public base of support, and of getting the Con-
gress to provide money for operations, to acquire new parks, to pro-
tect existing parks from commercial development, and to prevent
overenthusiastic Congressmen from establishing National Parks out
of areas in their States which did not qualify for National Park
designation.

Mather, perhaps more than any other individual, deserves the
credit for carving out a major role for the Park Service in the Federal
recreation and land management hierarchy. A retired borax mining
official, he had written a letter of complaint to a former college
friend, Interior Secretary Franklin K. Lane, about the way that
National Parks were being operated. When Lane wrote back that
Mather should come to Washington and do something about it,
Mather didin 1915. He first became Special Assistant to the Secre-
tary of the Interior before taking over the newly established National
Park Service in 1916. Independently wealthy and willing to spend
his own money to promote parks, a wilderness advocate and personal
friend of industrial and political leaders, he found the secret of
attracting attention to parks and park problems by inviting national
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political and inclustria figures and leading writers to join him in
back-country camping expeditions into the National Parks. He en-
couraged railroad presidents to improve service to the parks
and found concessioners willing to improve and expand tourist
accommodations.

At one point, Mather and Horace Albright ( who had been Assist-
ant National Park Service Director from 1916 to 1919 before becom-
ing Superintendent of Yellowstone) threatened to resign when the
Bureau of Reclamation succeeded in persuading Secretary Lane to
back a series of dams in Yellowstone.'" Although the bill passed the
Senate," Mather and Albright's vigorous opposition helped to defeat
the project in the House. Mather was also responsible for profes-
sionalizing the field staffs, in particular, the park rangers, placing
them under Civil Service.

The coming of age of the automobile and the highway system gave
the National Parks the final boost that they needed to become
accessible to many citizens. Unrealized at the time, however, w7ire the
problems of overcrowding, noise, and fumes that automobiles were
later to bring with them.

expanding the national parks

Over the years, while the number of National Parks increased
slowly, the Park Service expanded in other ways. Under the Antiqui-
ties Act of 1906,14major natural attractions, some equally as unique as
areas set aside as National Parks, were added to the National Park
System under the classification of "National Monuments." These in-
clude Arches and Capitol Reef National Monuments in Utah (which
were officially made National Parks in 1971) ; Buck Island Reef Na-
tional Monument in the Virgin Islands, with its underwater trail; and
such outstanding scenic and historic areas as Death Valley (Calif.
Nev.) ; Canyon de Chelly (Ariz.) ; Craters of the Moon, (Idaho)
Channel Islands (Calif.) ; Rainbow Bridge (Utah) ; and Katmai and
Glacier Bay in Alaska, both of which are larger than Yellowstone Na-
tional Park although classified as National Monuments.

In 1933, nearly all Federal parks were placed under administration
of the National Park Service, 15 including 15 National Monuments
previously administered by the Department of Agriculture and 48 Na-
tional Monuments, historical parks, battlefields, and cemeteries pre-
viously administered by the Department of War. In addition, the pub-
lic parks, parkways, and buildings of the national capital were trans-
ferred to the National Park Service. The Historic Sites Act of 1935'6'
established a national policy of preserving historic sites of national sig-
nificance under the administration of the National Park Service. The
Park, Parkway and Recreation Study Act of 1936'- expanded the role
of the Park Service into intensive outdoor recreation through national
planning based on a nationwide inventory of recreation needs. In the
same year, the Congress authorized continuation of the Blue Ridge
Parkway, which had been started in 1933. The Congress had author-

319



ized the Rock Creek and Potomac Parkway (D.C.) in 1913 and the
George Washington Memorial Parkway (Va., Md., D.C.) and Co-
lonial Parkway (Va.) in 1930, but the Blue Ridge Parkway was the
first to extend hundreds of miles. In 1937 the system was further ex-
panded to include: seashore recreation when Cape Hatteras (N.C.)
was established as the first National Seashore; the first National Rec-
reation AreaLake Mead (Ariz.Nev.) in 1936; the first National
Scenic River vayOzark (Mo.) in 1964; the first National Lake-
shoresIndiana Dunes (Ind.) and Pictured Rocks (Mich.) in 1966;
and the first National Scenic Trailthe Appalachian Trail in 1968.

World War II severely set back the growth and progress of the
Park Service. The operating budget dropped from $21 million in 1940
to $5 million during the war. After the war, National Park use
began to soar. By 1954, the National Park System was absorbing 54
million visits a year with a level of staff and facilities designed for
the 17 million visits of 1940. During the "Mission 66" program (from
1956 to 1966), $1 billion was invested to rejuvenate the parks and
add Park Service personnel.

Yet even as the parks were being expanded, a more basic problem
was surfacing. In the past the stimulus had been to provide the fa-
cilities and to encourage people to visit the parks. But by the end
of the Sixties, the increase in visits was becoming so extensive in
some parks that the quality of the visit itself was declining and the
preservation for future generations of a pristine ecology was- being
threatened by masses of people, by roads, by overnight accommoda-
tions, and by service facilities and other developments needed to
take care of them.

One of the distinguishing features of the National Parks in this
country is the emphasis traditionally given to "interpretation," or
educational programs. Since the first interpretative services were
introduced at Yosemite in 1920guided nature walks, campfire lec-
tures, and museum exhibitsinterpretation has been regarded as a
primary responsibility of the park administration and a key to visitor
enjoyment and understanding.

In the last 6 years, the Congress has authorized a number of out-
standing large new National ParksRedwood in California, North
Cascades in Washington, Guadalupe Mountains in Texas, and Voy-
ageurs in Minnesota, as well as many Historic and Recreation Areas.
None of the new National Parks is as yet adequately staffed and
some are not yet ready for visitors. But the recreation demand con-
tinues to growwith visits to all operational National Park Service
units increasing from 121 million in 1965 to 201 million in 1971.

national parks' role in recreation
The fact that many citizens consider a visit to a National Path as

the highest-quality recreation experience available puts an unusual
burden on National Parks to absorb more than a normal amount of
the Nation's outdoor recreation demand. The National Park Service,
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with its 30 million acres (15.3 million of it in the 38 National Parks),
has only one-fifteenth of the total Federal recreation land, and less
than 5 percent of that is developed for mass use by park visitors. Yet
on this limited base the National Park Service absorbs almost 20
percent of the recreation visitation to Federal areas.

While the Government in 1970 reported 837 million visits to
Federal recreation areas, many more citizens were seeking recreation
at State, county, city, and private recreation sites, which ordinarily
were nearer their homes. The National Conference on State Parks,
National Recreation and Parks Association, reports that in 1970 (the
latest year for which data are available) about 482 million visits were
made to State recreation areas. The Bureau of Outdoor Recreation
of the Department of the Interior estimates that L5 billion visits
were made in 1970 to county and city park areas.

Often unnoticed in assessing recreation use is the large number
of people who enjoy their outdoor recreation at privately owned
areas. A 1965 Bureau of Outdoor Recreation survey 18 estimated 2.6
million private enterprises involved with outdoor recreation, using
about 491 million acres of land. These private areas received more
than 1.9 billion visits per year. Many such facilities are provided only
as a small part of a total business operation and receive very little
if any financial investment in maintenance, operation, or develop-
ment. Thousands of commercial enterprises, however, provide out-
door recreation facilities or services on a full- or part-time basis. Non-
profit clubs and quasi-public organizations help meet the outdoor
recreation needs of their members. industries open millions of acres
to the public for some types of public recreation or to provide recrea-
tional opportunities for their employees. And about 1 million farms
are open to public hunting and fishing. However, many private areas
offer insufficient attraction to visitors to compete with public sites.

The Bureau of Outdoor Recreation estimates that as of 1970, pub-
lic and private outdoor recreation area visits per year totaled about
4.8 billion. As of 1965 (the latest statistics available), land areas
approaching 1 billion acres were used either entirely or in part for
outdoor recreational purposes. (See Table 2.)

The problem of the National Parks in attracting such a large
share of the Federal outdoor recreation use on extremely limited area
is intensified by the further gravitation of visitors toward only a small
number of major tourist choices such as Yosemite Valley, Yellow-
stone, and the Grand Canyonesneriallv in the summer months. It
is possible that when the newest National Parks are fully developed
and others are added in the future, they may take some of the pres-
sure off the "star" attractions. However, there is a limit of potential
park acquisition lands meeting National Park quality standards that
could b'e acouired.

Among potential new National Park areas which are now under
study by the National Park Service are several extensive areas in
Alaska. Under the terms of the Alaska Native Claims Settlement Act
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'able 2
Acreage of and Attendance at Outdoor Recreation Areas,
by Level of Governnrient and Private ScIstor

NetIonat Park Service" 26 7 = 3 172 0 . 4
Other Federal agencies . 419.9 43 665.3 14

-State agencies _
39 7,, -- -- 4 - 1482.5 , _ . 10

County and local agendas 5 0 _ . 2 a 1.500.0 , - 31
Private sector 491.0 50 _ _ 1,950.0. . 41

Total _ 982.3 -- -100 4,769.8 100

Acres, 1965 Attendance. 1970 _

- Percent Million Percent

I State park visitors only.
_a Lass than 1 percent.

-.' a Estimated.- . , -
-Source. 1915 Inventory, DOR, and Federal steno reports. 1970. ,

of 1971, the Secretary of the Interior has set aside for study 80 mil-
lion acres thought suitable for National Parks, National Forests, Na-
tional Wildlife Refuges, and National Wild and Scenic Rivers. An-
other 45 million acres withdrawn under the "public interest" provi-
sions of the Act is also under study. The potential new National Park
areas are to be identified by the Secretary in September 1972, and
legislation must be submitted to the Congress for the rur. parks by
December 1973. It is expected that new National Parks in Alaska
will more than double the land area now set aside in the 38 existing
National Parks,

urban emphasis
A new direction of Federal policy in the last 3 years has been to set

a high priority on providing recreational opportunities close to major
urban centers, with large increases in the Land and Water Conser-
vation Fund. In 1971, President Nixon sent to the Congress legisla.
tion to authorize a Gateway National Recreation Area encompassing
water; beach, and estuarine areas of 23,000 acres around the en-
trances to New York Harbor. The legislation has passed the Senate.'°
In February 1972, the President sent the Congress a similar proposal
for the West Coastto establish a Golden Gate National Recreation
Area in and around San Francisco, including lands north and south
of the Golden Gate Bridge Jo

Other urban-oriented recreation areas are under study by the Na-
tional Park Service. It is apparent that in the future much of the
thrust of recreation demand will need to be channeled to areas such
as the "Gateways," the already established National Seashores at
Assateague ISland (Md.-Va.), Cape Cod (Mass.), Cape Hatteras
(N.C.), Cape Lookout (N.C.), Fire Island (N.Y.) Gulf Islands
(Fla. - Miss.), Padre Island (Tex.), and Point Reyes (Calif,), at the
several National Lakeshores and National Recreation areas such as
Lake Mead (Ariz.-Nev.), Glen Canyon (Ariz.-Utah), and the yet-
to-be-developed Delaware Water Gap (Pa..-N.J.)---most of which
are reasonably near urban centers of population,
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Another way of extending National Park resources to take in
more visitors would be to extend roads and increase campgrounds,
lodges, and service facilities. But these activities would be at the ex-
pense of maintaining intact the unique natural resources,

meeting increased recreation demands

Even with new urban recreation areas and with increased citizen
use of National Parkways and National Flistorical At.eas, the "crown
jewels"the unique National Parkswill still be under demands
that cannot be met without restricting their use.

With more leisure time, more population, better transportation,
and higher incotnes, recreation demand on National Parks will auto-
matically increase. Also, as environmental education programs ex-
pand to reach residents of less affluent urban areas, interest in Na-
tional Parks will be stimulated among those who now are not fully
aware of the values and opportunities they offer. Middle-income
Americans make up the bulk of those who now visit National Ni ks,
As average incomes rise and transportation becomes more readily
available, the total source of park visitors will vastly expand.

national forestsNumerous opportunities for outdoor recreation
are available from the public lands administered by other Federal
agencies. The Nation's s),stern of National Forests, established under
President Theodore Roosevelt in 1905, has been the source from
which a number of National Parks have been established. The land
set aside as National Forests far exceeds that committed to National
Parks, covering 181 million acres, in addition to another 6 million
acres of National Grasslands. In 1971, outdoor recreation use of Na-
tional Forests and Grasslands amounted to 180 million visitor days,
(A visitor day consists of one person for 12 hours, or equivalent ratio.)
About 60 percent of this use was for such activities as sightseeing, hik-
ing, mountain climbing, and hunting, none of which requires special
facilities or developments. Opportunities for recreation are available
at 84,000 miles of fishing rivers and streams; 15,000 natural lakes
covering 1.5 million acres and 3,200 reservoir impoundments cover-
ing over 1 million acres; 100,000 miles of trails; and over 200,000
miles of Forest Highways and National Forest development roads.
In addition, almost 15 million acres of National Forest land is man-
aged as wilderness, cu-here motorized use and development are not.
allowed.

The remaining 40 percent of all National Forest and Grassland
recreation use requires some kind of special development or fa-
cilities. Examples include camping and picnicking, swimming, boat-
ing and waterskiing, downhill snow skiing, organized group activi-
ties, hotels, lodge and resort activities, and visitor information activi-
ties. Opportunities for these activities include almost 7,000 camp and
picnic grounds which can accommodate more than 500,000 people at
one time, 1,100 boating and, swimming sites, 500 observation and
viewing areas, and 600 visitor and interpretive sites. These facilities,
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together with supporting services, are provided and maintained by
the Forest Service.

Additional recreation opportunities arc provided by concessioners
operating under special use permits issued by the Forest Service. The
facilities are developed with private investment under close observa-
tion and approval of the Forest Service.

Many Forest Service areas are located adjoining or near National
Parks and are a potential source for recreation opportunity. Although
not so highly publicized as National Parks, a number of the National
Forests are scenically unique in themselves. And several Forest Serv-
ice areas, such as the Boundary Waters Canoe Area in Northern
Minnesota, have had heavy recreation demands in recent years
which resulted in pollution and overuse of campsites.

corps of engineersThe U.S. Army Corps of Engineers also plays
a major role in outdoor recreation. Corps reservoirs provide about 10
million acres of land and water, plus another 1.7 million acres which
are leased to local and State governments for fish and wildlife pur-
poses. In 1970, attendance at Corps facilities reached a total of 275
million visitors participating in water-related activities, including
43 million campers.

bureau of land managementA relative newcomer in the recrea-
tion field is the Department of the Interior's Bureau of Land Man-
agement (BLM). Since 1960, when BLM provided its first camping
and picnicking site in western Oregon, the agency has developed 684
recreation sites in 11 western States and Alaska. The Bureau actually
has more public land under its management than any other Federal
agency, with a total of 453 million acres, which includes 10 million
acres of natural lakes and reservoirs, 62,700 miles of fishing streams,
and 8.800 miles of trails. During 1971, an estimated 69 million visits
were made to BLM areas for recreation uses such as camping,
picnicking, fishing, hunting, sightseeing, water sports, and winter
sports, In May 1972, Secretary of the Interior Rogers C. B. Morton
gave special recreation designation to 2.7 million acres of BLM land
in the California desert, withdrawing the land from mineral entry
and setting it aside as natural areas, archeological sites, primitive
areas, and recreation lands.

wildlife refuge systemThe Bureau of Sport Fisheries and Wild-
life of the Department of the Interior administers the National
Wildlife Refuge System. Comprising some 330 units on 30 million
acres of land, this system safeguards a national network of lands and
waters sufficient in size, diversity, and location to ensure the protec-
tion of wildlife of all types. Although the National Wildlife Refuges
are designed to protect wildlife, recreational activities are allowed
on many of them when such activities do not conflict with the primary
wildlife activities. Most of the recreational use is in the spring and
fall when the waterfowl migrations are most spectacular. Public
visitation to the National Wildlife Refuge System in 1971 exceeded
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22 million. Almost 70 percent of recreation use was wildlife oriented,
such as interpretation, fishing, and hunting, while the remaining 30
percent included such non wildlife activities as boating, swimming,
and picknicking. A number of refuge areas have bein designated
wilderness areas.
tennessee valley authority areasThe Tennessee Valley Author-
ity has made extensive investments in recreation facilities and im-
provements on TVA lakes and lakeshores. Capital improvements
amounting to $310 million include investments in lakeshore home
developments, commercial recreation areas, and areas developed by
State and local public agencies. Over 47 million visits were made to
these areas in 1971. TVA has turned over to States or nonprofit
organizations 170,000 acres of land for recreational use In addition,
TVA has developed the 170,000-acre Land Between the Lakes
Project between Kentucky Lake and Lake Barkely in West Kentucky
and Tennessee, which attracted over L5 million visitors in 197L
outdoor recreation planThe first Nationwide Outdoor Recreation
Plan ordered by the Congress in 1963 " is being prepared by the
Department of the Interior and is now scheduled to be ready by 1973.
The Nationwide Plan is expected to furnish supply and demand data
on which to base future decisions. In an effort to gain knowledge of
citizen needs for outdoor recreation, the Interior Department in June
conducted a series of public forums across the Nation which included
participation by non-Federal Government officials and representative
citizen organizations and individuals.
revenue sharingRevenue sharing legislation proposed by Presi-
dent Nixon would, if passed by the Congress, give States and cities
funds which they could use to develop and maintain park areas and
recreation programs. Expansion of State and local recreation oppor-
tunity has already been aided by expanded Federal contributions
through the Land and Water Conservation Fund. In the last 2 years,
3,800 matching grants have been made, totaling $300 million. About
one-third of these grants have been used to support recreation in
metropolitan areas.
expanding private enterprisePrivate enterprise must also expand
its capacity for recreation. The need is greatest for quality recreation
opportunities that can begin to draw away from the overloaded
national and State parks those people who would be satisfied at
private parks or campgrounds but who now resist going to private
sites that are often only crowded trailer parks.

environmental quality in national parks
The U.S. National Park System, while at the height of its popular-

ity and envied by much of the world, is plagued by some severe
environmental quality problems. The great expansion of the last 10
years-91 new areas have been addedhas, together, with a doubling
of visits (from 99 million in 1962 to 214 million projected for 1972),
strained the ability of the National Park Service to provide the sere-
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ices necessary for a high-quality xpericnee for visitors or to protect
the park resources adequately.

effects on the parks

The quality of the park experience is being eroded both by de-
velopments within and by influences without. Traditionally, the Park
Service has followed an "open door" policy, freely allowing all per-
sons to enter and enjoy the parks. In the past it was possihl to ac-
commodate the broad spectrum of park visitors, from wilderness
explorers to those preferring to remain in their automobiles. Now, in
some parks the sheer number of visitors pouring through the entra=nce
stations at peak periods has begun to interfere with enjoyment of the
park experience.

In many parks, developmentsroads, hotels, large campgrounds,
stores, laundroniats, gas stationswhich were built to provide neces-
sary services for visitors have become centers of attraction themselves,
congested areas which at times resemble suburban shopping centers
on Saturday afternoons.

In addition, the buildup of Park Service personnel and concession
staffs to take care of the visitors has required large-scale sewage sys-
tems and other utilities, hospitals, schools, and maintenance facilities
for permanent buildings and utilities. Gland Canyon and Yosemite
Valle) viltges are similar to small cities in the goods and services
that they require.

Within the 5 pei.cent of the area of Yellowstone National Park that
receives most of the visitor use, the developments include 750 miles of
roads, 2,100 permanent buildings, 7 amphitheaters, 24 water systems,
30 sewer systems, 10 electric systems with 93 miles of transmission
lines, and a number of garbage clumps. There are 54 picnic areas,
3,143 campsites, and 17,000 signs. Hot.! nd cabin accommodations
are available for 8,586 people each nighi

At Mesa Verde National Park, the crowds at the major cliff dwell-
ings became so large that people were barred from going inside be-
cause of damage to the structures. Then unrestricted visits to the ruin
were stopped and ranger-guided tours provided. Next the size of tour
groups %vas cut down. Finally, a reservation system was set up and
a visitor limit per tour set. Further, to lessencongestion on narrow
roads, all trailers have been barred from the major ruin area.

At Great Smoky Mountains National Park, automobile traffic
jams have brought on the first traffic light within a National Park,
At Grand Canyon and Yellowstone National Parks, commercial
Sightseeing flights taking tourists over key park sites have produced
visual distractions and noise: At Rocky Mountain National Park, fra-
gile areas of alpine tundra close to roads have been damaged by exces-
sive use

Serious crime in National Parks rose 153 percent from 1966 to
1970, compared to a 71 percent increase nationally. Vandalism is fre-
quent. In one recent year, 361 people were caught trying to leave
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Petrified Forest National Park with illegally lifted artifacts. Repairing
vandalized facilities costs $1 million annually. The defacing of some
features, such as Indian cliff carvings, has incurred irreparable
damage.

The influx of people to the National Parks is not so environmen-
tally damaging as the cars or trailers in which they arrive. Cars bring
congestion, noise, and air pollution. The plethora of camper vehicles,
especially on narrow park roads, holds up traffic and leads to a clamor
for wider roads. Badly planned and often unsightly satellite develop-
ment areasmotels, gas stations, bowling alleys, drive-in movieson
the approaches or edges of National Parks add to the problem. Even
back-country trails and campsites are showing signs of environmental
damage from overuse and pollution,

effects on wildlife
Overcrowding in parks and thoughtlessness of some visitors have

affected wildlife. Some people ignore park regulations and feed wild
animals. Others, wanting to take a photograph, chase the wildlife.

The variety of wildlife populations and their availability for view-
ing by park visitors have also suffered. Migration mutes have been
chopped off by developments outside the park, thus confining migra-
tory animals to an unnaturally small area. The increased activity of
humans in developed areas of parks tends to frighten sonic species
away from areas in which they might be seen from roads or trails.
The predator populations of a number of parks, especially wolves and
mountain lions, were removed in large numbers decades ago for lack
of a full knowledge of their role in park ecology. A number of grizzly
and black bears which have entered campgrounds or tourist-centered
areas in search of "(pod have caused problems. In rare cases in which
they threaten visitors, a few animals have had to be killed. Poaching
of wildlife is still a problem at some parks and has been especially
serious at Wind Cave (S. Dak.), Mount McKinley (Alaska), and
Everglades (Fla.), National Parks.

air pollution
Although, by definition, National Parks are examples of unspoiled

wilderness, untainted by the progress of civilization, none is in fact
pure." Yellowstone, once the source of pure air sampled by re-

searchers for comparison purposes, now has air that is contaminated
by auto exhaust fumes. Each park is being degraded to some degree by
the relentless spread of pollution. Death Valley National Monument
experiences the smog drifting in from Los Angeles 170 miles away.
The forests of Glacier National Park are being damaged by fluoride
gas emissions from an aluminum plant 10 miles from the park border.
Pesticide residues draining from the agricultural lands of southern
Florida have greatly raised the concentrations of chlorinated hydro-
carbons in Everglades National Park with adverse effects on the park
ecosystem.
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water pollution

Another Everglades problem has resulted from man's interference
with the regular surface flow of fresh water into the park, It is esti-
mated that 1,5 million wading birds inhabited the park when it was
established in 1947. "Ihe park wading bird population today is about
50,000 as the result of a series of droughts, diversion of the park's
normal flow of fresh water, and agricultural and urban demands. A
1970 Act of Congress;:2 providing that the U.S. Army Corps of En-
gineers furnish from water impoundments north of the park the mini-
mum fresh water flow annually necessary for the park's existence, has
helped these and other wildlife survive the 1970-71 drought and fires,

proposals for change
national park service activities

Man's increasing impact on the beauty, primitiveness, and tran-
quility of the National Parks has brought the country face to face with
the need to protect the ideal born 100 years ago around the campfire
at Yellowstone. The goal to make the parks available to allto enrich
and educate an urban society on its natural heritageconflicts with
the goal of preserving the parks in a pristine state, The solution to
this dilemma will demand a high level of creative management. To
do less may result in unnecessarily roping off the parks to many
Americam or to see them further deteriorated from overuse. Better
management and interpretive programs can, in some parks allow
some increased use with no harm to the environment. In a num-
ber of parks, however, the limit has already been reached, and some
form of restricted use must be imposed, In those cases, visiting a Na-tional Park, going to a public concert, must be accepted as a
privilege and not a right which must be made available to all citizens
at times of their own choosing.

The Park Service has undertaken a number of projects to improve
the quality of park environments in those park areas where
tion threatens to erode both the resources and visitor enjoyment. In
many parks, visitor use can be expanded without damaging the en-
vironment by using buses or other forms of mass public transit. The
road system at the east end of Yosemite Valley has been closed and a
free shuttle bus system introduced. This has drastically transformed
a crowded, noisy, smoggy section of the park into a quiet area with
most visitors now walking along trails and many riding bicylces. At
the Shark River Overlook Loop Road in Everglades National Park,
a tram service has been initiated to keep private automobiles off the
narrow one-way road. Each vehicle movement disturbs birds in this
area of dense wildlife, but birds can adjust if the vehicles are few
enough, At Mount McKinley National Park in Alaska large crowds
were anticipated this summer when the first highway frOm Anehorage
to Fairbanks was due to open. The-major dead-end road inside the
park has always been one of the greatest wildlife viewing areas in the
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National Park system, alive with grizzly bear, Da ll sheep, caribou, and
many other animals, all clearly visible from the road. To prevent the
wildlife from being disturbed and fleeing the road area, the Park
Service is eliminating .private automobile traffic along much of the
road and instituting a public bus system.

Yosemite National Park now has an experimental campground
separated from automobile or trailer parking where only small tents
or sleeping bags are permitted, and a minimum fee of 25 cents a
night is charged. Overflow campinguse of land unauthorized for
campsitesnow is prohibited throughout the National Park System.

Essential to the future well-being of the National Parks is publid
understanding and support. The Park Service policy of holding pub-
lic hearings on all park master plans should be helpful in generating
public involvement. What may seem to be a vast and indestructible
wilderness is actually an extremely vulnerable and delicately balanced
system.

Some interpretive programs in the parks have already been given
a new orientation. Rather than dealing separately with wildlife or
geysers or Indian cultures, the programs deal with the total ecology
of the region. The Service's environmental education program is
readying teaching guides for elementary and high school curricula.
And the Service has already established Environmental Study Areas
on park lands, including historical parks, for school systems to use.

The Park Service, through its informational activities, is attempting
to divert visitors from heavily used areas during peak seasons. Visi-
tors are diverted if possible to the lesser-known areas of the National
Park System to avoid crowding into parks that they have already seen.
In a nearby National Recreation Area, for example, they may find
more water recreational pursuits than in a National Park. The Park
Service also points out to visitors that off -season travel is usually less
expensive, less Crowded, and generally just as enjoyable as summer
park trips. Late spring and early fall are ideal in most northern and
central latitude parks.

The new master plans for Yellowstone and Grand Teton National
Parks would set up visitor centers near the park boundaries. At the
Centers, visitors could find lodging and service facilities, interpretation
of area attractions, help in planning their trips, and advice on other
Federal recreation areas in the vicinity if space were not available in-
side the parks. Also planned are parking and mass transportation fa-
cilities at these gateway centers so that people can leave their cars
and take buses or mass transit vehicles to the recreation area.

Studies are now underway to determine how the "carrying capac-
ity" of each park might be defined. This will involve working out levels
of use that can be tolerated, both by the visitor and by the resource.
Establishing these levels of tolerance will require a mix of professional
skills working to identify levels of use that will not impair the ex-
perience of visitors or damage the park. On an experimental basis,
wilderness use is being restricted during the 1972 summer season at
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Rocky Mountain, Sequoia, Kings Canyon, and Great Smoky Moun-
tains National Parks, In these areas where ixtensive use of the back
country has begun to diminish wilderness values, the number of peo.
pie allowed on the trails is being cut back. The outcome of these ex-
periments will guide similar policy in other wilderness parks. Back-
country area campers are now required to haul out their own trash
and garbage.

Another policy objective of the -National Park Service is to preserve
for future generations as many examples as possible of varied types
of ecological communities that existed in and made up primi-
tive America. A small research program seeks to describe the ecolog-
ical conditions that should prevail within the parks and to search out
those management methods needed to maintain or recreate those
ecological conditions. In 1962, an Advisory Board on Wildlife Man-
agement, composed of leading scientists and conservationists, re-
ported to the Secretary of the Interior that: -"A national park should
represent a vignette of primitive America."

The Board, headed by Dr. A. Starker Leopold, recommended that
research be undertaken so that maintenance of ecological conditions
might be accomplished effectively.

citizen suggestions

As part of the 1972 celebration of the centennial of Yellowstone's
founding, the National Park Service commissioned a study of pres-
ent and future problems and issues facing the National Parks System,
More than 30 leading conservation professionals and layuien spent 3
months visiting the parks. Their preliminary reportNational Parks
for the Futurewas published in March 1972. In April, a group of
200 conservation professionals, citizen leaders, and youths net for 3
days with Park Service officials at Yosemite to discuss and comment
on task force studies and to make additional recommendations, The
Conservation Foundation, which carried out the studies for the Park
Service, is scheduled to make its final report in August 1972,

The citizen advisers suggested that preservation rather than recre-
ation be the central focus of the National Park Service in the next
hundred years. They suggested that hotel accommodations, private
automobiles, and car camping be restricted or eliminated wherever
possible.

They urged the Park Service, in developing Master plans for each
park, to consider the areas outside the park boundaries where often
unsightly development can significantly blight the quality of the
environment for a park-bound visitor. The citizen group recom-
mended that the National Park Service devise an environmental
early warning system to spot emergencies and respond to them. The
Director of the Park Service was urged to make an annual environ-
mental report similar to the Annual Report of the Council on En-
vironmental Quality in which there would be included for each
park an annual "park environment report." These reports would
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identify, analyze, and comment on changes and trends in the park
and in the influence zone outside its borders,

national parks worldwidea force for peace
and understanding

The action of the United States in 1872 in setting up a National
Park at Yellowstone and in starting the National Park Service in
1916 has spread throughout the wodd. Canada, in enlarging the
Banff Reservation in 1887 and setting aside that unique scenic area
as a National Park, used wording almost identical to the Yellowstone
Act. Canada authorized a National Parks Agency in 1911 and now
has 28 national parks totaling 32 million acres.

By the turn of the century, Australia, New Zealand, and Mexico,
as well as Canada, had established national parks. The Tongariro
National Park in New Zealand was established in 1894. The Nether-
lands patterned the Udjun Kulon Reserve in Indonesia after the
American example. The First national park in Africa, the Albert
National Park in the Congo, 11,as established in 1925 and was the (list
park devoted to systematic scientific research. Japan started an exten-
sive system of national parks in the 1930's. Some of the finest national
parks in the world now exist in East Africa, with Uganda, Tanzania,
and Kenya all having extensive systems, In 1967, The United Nations
List of National Parks and Equivalent Reserves showed 1,024 na-
tional parks in 95 nations. Today more than 100 countries have na-.
tional parks or equivalent reserves,

u.s. assistance
Many countries have asked help from the United States in plan-

ning their national parks or setting up reserves, The U.S. National
Park Service has sent advisers to more than 25 countries, and more
than 50 countries have sent experts to the United States to seek in-
formation and guidance and to discover, by studying U.S. parks how
to work out their park problems. An international course in admin-
istration of national parks and conservation areas is held each year.
sponsored by the U.S. and Canadian Park Services and the University
of Michigan. At each course, approximately 35 park workers and ad-
ministrators from all parts of the world study at first hand in U.S.
and Canadian national, State, and provincial parks. A World Con-
ference on National Parks, held in Seattle in 1962, was attended by
145 delegates from 63 nations, and a Second World Conference, to
be held in September 1972 at Yellowstone and Grand Teton National
Parks, is expected to draw 500 delegates from more than 90 countries,

international cooperation
International cooperation for preservation of national parks and

unique natural areas is also taking place on many fronts, A number
of countries that share common borders have national parks facing
each other, although cooperation in sharing these park areas has been
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extremely limited. The United Stater, and Canada, which have had
a Waterton-Glacier International Peace Park on the border between
Canada's Waterton Lakes National Park and the United States'
Glacier National Park since 1932, have only very limited arrange-
ments for making the two parks available for joint use.

world heritage, trust:

President Nixon, in his 1971 Environmental 11, essage to the Con-
gress, proposed that certain natural, historical, and archeological
areas having unique vitrldwide value should be treated as part of
the heritage of all mankind and should receive special recognition as
a part of a World Heritage Trust. Such an arrangement would im-
pose no limitations on the sovereignty of those, nations which choose
to participate but would extend special inter natianal recognition to
the areas which qualify and would make available technical and other
assistance to help in their protection and management.

In accord with this directive, the United States, has been working
with other nations to create a World Heritage Trust. A convention
for this ptirpose has been drawn up and will be submitted to a U.N.
Educational, Scientific and Cultural Organization (UNESCO) con-
ference in October for adoption. At the U.N. Conference on the
Human Environment held in June at Stockholm the delegates in
plenary session acknowledged that the draft convention "marks a
significant step towards the protection, on an international scale, of
the environment." They voted overwhelmingly to invite gbvernmei
to examine the draft convention "With a view to its adoption at the
next General Conference of UNESCO."

stockholm conference

Two actions were also taken at the Stockholm conference to im-
prove national parks, The conference recommended that the United
Nations Secretary-General take steps to ensure an appropriate mech-
anism for nation-to-nation exchanges of information on national park
legislation and planning and management techniques. It also recom-
mended that governments and the Secretary General pay special at-
tention to training requirements for national parks. It urged support
for integrating aspects of national parks planning and management
into courses on forestry and other subjects. It recommended helping
schools offer courses in national parks management at a medium-
grade level, particularly in Latin America and Asia.

worldwide activities

Battles are still being fought worldwide on the national park scene.
In Colombia the rapidly emerging park system has been threatened
by petroleum exploration and by proposals to build excessive num-
bers of hotels too near fragile beach and reef envitonments, The
Argentine Government has begun construction of a power dam and
reservoir inside Los Alerces National Park. In Tanzania a part of
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the Serengeti National Park has been made available for grazing
and settlement.

Yet local public support for national parks appears on the rise
worldwide, Costa Rica, for i:,stance, has embarked on a comprehen-
sive campaign involving the Government, U.N. agencies, U.S. Peace
Corps, the press, the academic community, youth, and the general
public that is leading to rapid establishment of high quality, func-
tioning national parks.

IUOTO, the .International Union of Official 'Travel Organiza-,
tions (soon to become the World Travel Organization of the United
Nations), has cited natural areas as the number one destination
sought by tourists and master planning as the number one need to-
day in this field. Several countries are embarking upon master plan
projects. Venezuela is preparing a master plan for Canaima National
Park, the site of Angel Falls, the World's highest waterfall. Guate-
mala has master planned Tikal National Park, site of the largest
Maya Ruins, The government of the Seychelles Island, in the Indian
Ocean, has produced a "white paper" on national park policy and
plans. Nearly everywhere, especially in Asia and the Pacific, there is
mounting concern because of The impact of poor planning, pollution,
and overdevelopment on tourism.

conclusion
Ironically, in our love of the National Park ideal lie also the seeds

of its deterioration. In a nation whose citizenry is becoming more
environmentally aware, the possibility of overuse and damage to the
Nation's "crown jewels the National Parkswould be an ill-fated
irony indeed.

The American contribution to the world of the National Park
idea, now universally accepted and widespread, was a major advance
in the preservation of the best part of our surroundings. In the
United States, with full support, the Congress has expanded the
National Park System and broadened its mission.

But the very popularity of the parks has caused the overcrowding
and the gradual, subtle loss of environmental quality. To some the
original idea of preserving wondrous natural areas in their pristine
state has been compromised now in a desire to fulfill a mass recreation
role. Yet restricting use of parks runs against the goal of making these
crown jewels available to a broad spectrum of Americans, to enrich
them, and to help them understand our natural heritage.

Even in the overcrowding there is a larger environmental lesson.
Overuse of National Parks, like other environmental problems, results
from the wide range of pressurestechnology, increasing population,
and an ever increasing standard of living. And like these other envi,
ronmental problems, creative solutions are needed that balance rea-
sonable use of these great assets with protection of their inherent
qualities. For the National Parks have become, though nobody
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intended it that way, a test of our ability to protect natural areas
against the pressures of modern society.

The danger is that we may not heed the very warnings first sounded
in the parks. If not heeded, there might follow' another chapter in
"The Tragedy of the Commons." As postulated in a late 19th cen-
tury, treatise, the multiplied individual use of a common pasture by
village residents would eventually destroy the pasture for all. The 21st
century chapter in "The Tragedy of the Commons" would be the
consequence of overusing the fragile areas, thus impairing forever the
qualities for which they were originally preserved.
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the environment,
1972--t perspective

The Council's First Annual Report in 1970 predicted that the Na-
tion's quickening concern with environmental quality was no passing
fad. Our Second Annual Report in 1971 concluded that "the pursuit
of environmental quality has become a firm national commitment"
and "an integral part of our institutions and values." At the time of
the Council's Third Annual Report, it is clear how deeply engrained
the environmental ethic has become in American society. New insti-
tutions, new standards, and actions at all levels of government have
committed the Nation to a cleanup program that will cost billions of
dollars. Large-scale events such as the first Earth Day are being trans-
lated into courses and new environmental careers at campuses across
the country. The specter of "environmental backlash" is the inevi-
table result of the success of programs that require changes in atti-
tudes, actions, and investments. The drive toward a higher-quality
environment clearly has staying power.

This chapter draws upon the preceding chapters of the report to
look at environmental quality from a number of important perspec-
tives. First, it discusses the environment as a physical system and the
need to measure accurately and comprehensively the amount of
pollutants in the air and water, the uses of our land, the dissemination
through the food chain of toxic and persistent chemicals, as well as a
wide range of other impacts on the quality of the environment. Seca
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ond, it probes both the impact of our economic system on the quality
of life and the impact of the demands of environmental quality on
our economy. Third, it assesses the impact of institutions set up at
Federal, State, local, and international levels to deal with environ-
mental problems. Fourth, it underscores the immense and often
dimly forseen impacts of technological advances on the whole range
of environmental conditions. And finally, it discusses public percep-
tions of different kinds of environmental problems as an indicator
of the concern for solving various types of environmental problems.
Each of these perspectives is essential to understanding the progress,
conditions, and factors underlying the quality of the environment.

physical factors
First and foremost, the environment is a physical system. Despite

our extensive scientific accomplishments, we are only beginning to
understand how microscopic fungi or the great cycles that govern
the universe affect man and his survival. And we know little of the
impacts of pollution on man especially over long periods of time. We
must measure the environment as we do the economy and develop
simple but meaningful indices of its quality. Only then will policy-
makers and the general public be able to understand fully the con-
dition of the environment, the success of public and private actions
already taken, and what remains to be done.

This year's report presents indices for air quality. Although admit-
tedly crude, they are a starting place from which to develop more
sophisticated indices. Next year the Council will refine these indicators
and develop indices for other important aspects of environmental
quality.

Available measurements show that the quality of air in our cities
improved between 1969 and 1970. This tells us that with sustained
efforts such as some urban areas have already made and the strong
Federal law now covering the entire Nation, real progress can be
made in combating air pollution. The data on water pollution, how-
ever, are less encouraging. Among other things, they indicate that land
runoff from fat ins and even urban land, as opposed to discharges from
cities and factories, has a much greater impact on water pollution
than we realized. In all types of river basins, the concentration of
nutrients, which can eutrophy our lakes, is increasing. These data in-
dicate that while we carry on our major efforts to clean up pollution
from municipal and industrial sources, we must increasitv't turn our
attention to land runoffof nutrients, fertilizers, pesticides, organic
materials, and the soil particles that often transport the others. If we
fail to do so, our expenditures for water quality will not achieve maxi-
mum improvement.

Data on other parts of our ecosystem are even more fragmented
and rudimentary. For example, we need to know much more about
how wildlife relates to the health of the entire environment. The
Smithsonian Institution has recommended a series of environmental
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quality indices based in part on the level of selected wildlife popu-
lations. But this is only a starting point for the difficult analysis that
lies ahead. We also need more meaningful information on land and
its use, on the flow of toxic substances and pesticides through the
environment, and on other aspects of the environment.

0u knowledge of the environment is still primitive, and our data
gathering systems and analytical efforts remain unsophisticated.
While indices of environmental quality are being developed, reliable
and timely monitoring systems must also be perfected. And more
finely focused research must be undertaken to better delineate the
relative importance of various factors in the overall quality of the
environment.

economics
The Council's Second Annual Report indicated that environmental

problems in large measure are rooted in the way that the economy
has traditionally operated=such as its failure to reflect the costs of
environmental damages. In turn, efforts to maintain and enhance the
quality of our surroundings affect the economy.

We have estimated that the capital and operating costs of meeting
current environmental standards over the 1970-80 decade will, be
$287.1 billion. This cost in the aggregate is immense. However,
studies of 14 major industries, conducted for the Council, the En-
vironmental Protection Agency (EPA), and the Department of
Commerce show that during the 1971-76 period when the bulk of
these expenditures will be made, there will be no substantial impair-
ment of the viability of any of these industries. Some plants and
firms will reap lower profits, curtail production, or be forced to close.
But most of the firms or plants that will be shut down are marginal
operations. They are already in economic jeopardy because of other
factors such as obsolete facilities or poor location. At most, meeting
current environmental standards would accelerate their closing_ .

When total production costs are included in the prices of final
products, the market allocates resources efficiently. If, however, some
costs are not includedfor example, the costs to society of environ-
mental degradationthen the prices of products are too low. Con-
sumption of products that are underpriced is higher than it would be
if all costs were included. As a result, too many resources are devoted
to their production rather than to other uEes.

The common property resourcesair and waterare not included
in the market exchange. They are used as free "dumps" for con-
sumption and production residuals. But such dumping exacts social
costsin degraded air and water, impaired health, loss of fish and
wildlife,- loss of recreational opportunities and aesthetic values, and
added costs of treatment necessary for downstream water users.
Environmental problems stem largely from this fundamental failure
Of the economic system to take into account environmental costs.

The traditional measure of the market value of goods al id services
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produced by the economyGross National Productwas not de-
signed to reflect overall economic welfare. Environmental values are
not now incorporated in this accounting system. Many production
and consumption activities degrade the environment, polluting air,
water, or land. This degradation is -a cost, but it.is not subtracted
from the value of national output. The measure of output, then, over-
states the real value of additional production by the amount of the
environmental costs that are ignored. Conversely, when production
enhances the environment, the value of total output is understated.

We are seeing more clearly the many social costs of failure to check
environmental degradation. The failure of our economic system to
take these costs adequately into account in the past has spawned
some of the major environmental problems we face todaysuch as
the waste of resources that could be recycled.

International economics is also a vital element in environmental
problems. International trade issues still hamstring the world's de-
veloped nations in coping with environmental decay and cause prob-
lems between the developed and developing nations. The impact of
pollution control requirements on trade is one with which the na-
tions of the world must deal consistently or face significant and un-
justifiable trade distortions. The member nations of the OECD have
reached a number of agreements on cooperation and consultation
to keep environmental standards from becoming trade barriers. For
example, member nations have agreed on the "polluter pays" prin-
ciple that industry rather than governments should bear the costs of
pollution control. They have also agreed to joint consultation on
major regulatory activities that could effect trade.

Some of the developing countries have been wary of adopting en-
vironmental controls or agreeing to international controls which they
fear will slow down their economic development. They are concerned
that increased spending by the developed countries to improve their
own environments ,nay cut into the funds available for foreign as-
sistance programs. Finally, these countries are apprehensive that
certain environmental actions or potential trends such as increased
recycling, lead-free gasoline, and stack gas sulfur recovery processes
could dampen the demand for the raw materials that many of them
possess in abundance and sell to the developed countries.

Although uniform international standards for environmental pro-
tection often are not justified, neither is any nation's disregard of
needed environmental controls. Such a policy is shortsighted eco-

lically as well as environmentally. There is no evidence in the
United States of any relationship between domestic environmental
expenditures and the level of foreign assistance. Although environ-
mental actions by the developed countries could cut ibto resource
use somewhat, they are unlikely to cause any significant absolute de-
crease in overall demand for resources from developing nations, To
the extent that this should occur, however, it will be a reflection of
more efficient resource usea type of economic dislocation not dis-
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similar to those that constantly take place in domestic avid world
markets.

Economics plays a key part in our effort to achieve a high-quality
environment. Intelligent economic decisions and the wise allocation
of resources are prerequisites for achieving environmental goals.
The costs of effectively controlling pollution are well within the
capacity of the American economy to absorb, although there will
be some transitional problems. Our Nation's quest for environmental
quality can be attained without sacrificing a healthy, dynamic
economy. Failure to act would cost the Nation dearly in health
impairment, loss of recreational resources, and a decline in the
quality of life.

institutions
One very tangible measure of progress toward a high-quality en-

vironment' is how we structure our institutions to deal with envi-
ronmental problems. Institutional changes are an important sign
of an issue's growth in importance and public recognition.

When an issue of public concern is perceived in its entirety rather
than by its components, this perception ultimately is reflected in
governmental organization. In the past, as problems have been
perceived to be distinct issues rather than subparts of other problems,
new departments and agencies have been created to deal with them.
This process has occurred for environmental quality activities. Air
pollution !control programs historically have been the stepchild of
health agencies and water pollution control programs the wards either
of the same health agencies or of water, resource agencies. Solid
waste management was considered a sanitation problem to be dealt
with by garbage trucks and dumps. Pesticides were considered only
an agricultural concern while environmental radiation was dealt with
in the overall context of atomic energy. Increasing noise, the spread
of toxic substances through the environment, and poor land use
practices were generally ignored because no agency was responsible.

As the public and responsible officials began to perceive the totality
of the environment and the inter-relationships of pollutants in all
mediaair, water, and landthey also saw the need for organiza-
tional change. The Federal and many State governments have estab-
lished new comprehensive environmental agencies. The Federal Gov-
ernment and some States have also recognized the need for a broad
institutional framework and proceduresuch as that established by
the National Environmental Policy Act (NEPA) to guarantee that
the environment is respected in all governmental activities.

At the Federal level, the creation of the Council on Environmental
Quality, EPA, and the National Oceanic and Atmospheric Admin-
istration ( NOAA) within the Department of Commerce have spear-
headed the institutional drive to carry out Federal responsibilities.
The value of equipping the President with an Executive Office staff'
the Council on Environmental Qualityto advise him, to coordinate
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the multitude of environmentally related activities of the, executive
branch, and to shape policies seems clear. The wisdom of centralizing
Federal antipollution enforcement in an Environmental Protection
Agency has been borne out in EPA's wide-ranging activities over
the past year. And the creation of NOAA permits a new focus on
understanding and protecting our vital atmospheric and marine
resources. The President's proposal for a Department of Natural
Resources would complete the institutional structure.

The National Environmental Policy Act has institutionalized a
basic reform in Federal decisionrnaking. Its 102 process is a valuable
new mechanism to guarantee that Federal decisions will be made
systematically with environmental values fully in mind. The con-
crete results of this reform are already surfacing in Federal projects
modified or reconsidered and in Federal programs improved NEPA's
mandate for coordination among agencies is helping the Government
to handle -complex problems which are beyond any one agency's
responsibility.

During the past year, the Federal Government has taken a mul-
titude of important regulatory actions, and another major environ-
mental legislative program has been transmitted to the Congress
by the President. Many of the requirements of the Clean Air Amend-
ments of 1970 have bean initiated. State plans for meeting federally
established ambient air quality standards have been acted upon by
EPA and approved in large measure as blueprints for achieving
clean air goals. Enforcement of current Federal laws and regulations
covering water quality and pesticides has continued at a vigorous
pace, and the first enforcement actions under the Clean Air Amend-
ments of 1970 are underway. These actions, built upon the newly
established institutional base, are forging tangible progress in the
Nation's struggle to bring pollution under control. But most of the
President's legislative proposals have not been enacted and in some
of the affected areasespecially water pollution control there are
significant gaps in authority.

The States continue to experiment with a wide variety of innova-
tive approaches to environmental problems. This experimentation
is a critical resource for all levels of government to learn frorn and
to emulate. During the past year, States passed new laws to control
land use in and around critical ecological areas, assessed pollution
fees to pay for surveillance, and stepped up enforcement to stop pol-
lution, Many States have created entirely new organizations and
procedures to analyze their environmental activities and programs.

The understandable attention given to Federal and State activities
can overshadow both the very significant accomplishments of local
governments and the importance of the role that they play. They
bear a major share of the costs for environmental improvement in the
public - sector in sewage treatment and solid waste management.
Localities still early a major burden of enforcement responsibility
in important areas, notably in air pollution and noise regulation.
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A number of efforts are underway now to deal with global en-
vironmental problems. The Stockholm Conference on the Human
Environment produced new agreements in a nriinber of substantive
areas and created a permanent U.N. Environmental Secretariat and
a $100 million fiind for environmental projects.

In the past year the need for bilateral and multilateral coopera-
tion was translated into four specific agreements, three of them in-
volving the United States. President Nixon and President Podgorny
of the Soviet Union signed an agreement for bilateral cooperation on
a broad range of environmental problems of importance to both
countries. The President signed, with Prime Minister Trudeau of
Canada, an agreement to restore and protect the Great Lakes. Presi-
dent Nixon and President Echeverria of Mexico issued a joint com-
munique on salt pollution of the Colorado River in which the United
States agreed to several measures to reduce salinity and to further
investigate the extent of the problem. Twelve European nations
signed a convention to regulate ocean dumpingan issue on which
the United States is actively seeking a worldwide agreement.

technology
The contemporary world is to a great extent determined by tech-

nology. Major technological changes can set in motion great popu-
lation shifts, determine development patterns, and create or solve
serious pollution problems. Population in the United States and
throughout the world is shifting- from rural to urban areas because
modern fanning technology allows fewer people to produce more
food. The automobile has set the pattern of development for all of
our major cities. It has also created significant air pollution problems,
while at the same time having prevented sanitation problems created
by the use of horses. Our massive and complex energy systems have
greatly increased our standard of living and given us a wide array
of conveniences, but at the cost of degradation of air, water, and
land.

No technological changes have had more impact on the environ-
ment than changes in transportation. The advent of the automobile
greatly increased personal and economic mobility. The factories and
merchandising firms which had crowded within the cities were able
to obtain efficient transportation to move goods and supplies almost
anywhere. New industries were no longer limited to locating along
a river or railroad line. People were able to work in the city yet live
far away from it.

The scale and speed of technological change may well have out-
stripped the ability of our institutions to control and shape the hu-
man environment. The "spread city" shaped by the automobile is
dotted with numerous fragmented governments, each jealous of its
own prerogatives. But no governmental institutions exist with the
ability to reconcile conflict or to shape the destiny of the region. If
some order is to be brought out of the current chaos, State govern-
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»ents must assume a much-larger role in land use and major develop-
ment decisions that have regional impact.

It is important to understand the emerging technologies of the
future and their implications for the environment and our way of
life. While the automobile gives us great mobility, electronic com-
munications allow us to become increasingly sedentary. Computers
are able to manipulate data in ways that the human minds cannot..
The development of new agricultural seed strains, fertilizers, and
pesticides allows us to expand agricultural production greatly; and
development of a wide range of minor technologies even allows us
to use electric power to brush our teeth and shine our shoes.

The pace of technological innovation is accelerating. We can fore-
see major new developments in communications, transportation,
energy production, biology, and medicine. We are already beginning
to try to comprehend the full impact of such new scientific innovations
as genetic manipulation.

Predicting what and how new technologies will shape the future
is a difficult task. There are numerous examples of the failure to .

foresee new developments' . In 1937, to take just one example, the
National Research Council undertook an extensive investigation of
future technological trends. But its report failed to foresee atomic
energy, radar, antibiotics, or jet propulsion, all of which were under
high-priority development or in practical use 5 years after the report
was issued.

Even more difficult than predicting future technological develop-
ments is assessing what the full impact of any particular technology
will be. We did not anticipate the extraordinary effect that the auto-
mobile would have on our living and working patterns, our economy,
and our health. We did not foresee that the persistence of some
pesticides would become a major environmental problem. Even the
simplest of innovations can have far-reaching ramifications. The in-
troduction of the fly screen in many less-developed nations has re-
duced disease and increased the population, thereby straining the
economy and fueling political instability.

Despite the difficulties of assessing technology, it is essential that
it be done. Our power to build and destroy has become almost limit-
less, and the complexity of our technology and institutions has gen-
erated decisions with consequences often not apparent for many
years. For example, it may take many generations to rid the environ-
ment of chemicals which are discovered now to be a threat to man
or the environment. The rapid development of new chemicals has

fined our ability even to determine their effects. The exponential
growth of population and economic development calls for new tech-
nologies at a faster and faster rate to keep up with society's demands.
This makes technology assessment even more difficult, but it also
makes it even more essential, because the future of mankind will be
dictated largely by the nature of our technology.

We must develop the institutional mechanisms capable of making



technology assessments. The environmental impact statement process
under the National Environmental Policy Act and the advanced test-
ing requirements in the proposed Toxic Substances Control Ac_ t are
two examples of such institutional mechanisms. A variety of other
mechanisms exist, but their effectiveness in exarriii;ng secondary and
tertiary effects must be improved, and the knowledge this brings must
be better used.

public perceptions
The public's perception of the extent and impact of environmental

degradation is an important indicator of the prospect for new or
continued efforts to improve these conditions.

To the general public, pollution is still the central environmental
issue. Air pollution is the most visible form of pollution. It is centered
particularly in and around urban areas, where most of the Nation's
people live. Public information campaigns have alerted people to
the fact that air pollution is a serious health threat besides being
aesthetically objectionable.

Although the average citizen probably comes into contact less often
with polluted water, water pollution also evokes strong public con-
cern. In its First Annual Report, the Council suggested some reasons
for this concern:

First, the growth of industries and cities has multiplied pollution in most
waterways; second, demand for outdoor recreation has grown in a society
increasingly affluent and leisure oriented; and thirda thread running
through all the othersis man's inexplicable affinity to water. Whether it
is the pleasure he derives from a fountain, the mood of a walk along the
lake shore, the relaxation of fishing, or his (dentification with majestic water
bodiesthe Danube, the Great Lakes, or San Francisco Bayman has found
tranquility and inspiration in his appreciation of water.

The public's strong interest in solid waste recycling seems heavily
based on an opportunity for constructive and creative public involve-
ment and concern over depletion of resources. Although the danger
of resource scarcity is disputed by economists and others, it is never-
theless probably the chief stimulus to citizen action. Recycling centers
have sprung up throughout the country, manned by women's groups,
students, and others.

The public is troubled by the potentially harmful impacts of
pesticides and toxic. substances. This attitude has been stimulated
by the Food and Drug AdminiAtration's 1969 seizure and prohibi-
tion of the sale of DDT-contaminated coho salmon, the mercury
and PCB "episodes" of the past 2 years, and other recent incidents
underlining the threats to health posed by a wide variety of sub-
stances now flowing through the environment. However, the public
is also growing wary of the large number of such threats. We must
be certain that our research effort is adequate to support- our regu-
latory authorities so that unnecessary fears are not created.

Public perception of noiseone of our most pervasive pollutants
is growing fast. Although aircraft noise has been the subject of dis-
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pute for years, construction noise, vehicle noise, and other forms of
noise have long been accepted by most people as a necessary con-
comitant or urban living. As Mare people realize that noise control
is possible and as people's expectations continue to focus more on the
quality of life, the public constituency for noise abatement should
likewise grow.

The traditional concerns over wildlife and wilderness areas have
been strengthened by the heightened public aspiration for a quality
environment generally. Wilde.-ness backpacking, viewing wildlife,
and many other outdoor experiences are :nereasingly popular. And
they all are guiding the concern over traditional conservational
interests.

Active public interest in wildlife protection is centered largely in
a number of national and regional groups dedicated to preserving
wildlife. But specific instances of cruelty or, other threats to wild
animals can evoke broad support for protective measuresillus-
trated in the recent furor over the mass killings of eagles in Wyoming
and other Western States and the support for the recently enacted
law to protect wild horses.

In each of the areas discussed above, there is a strong perception of
the nature of the problemeven if not always entirely correctarid
action is underway at all levels of governs lent. But many of the more
fundamental and underlying forms of environmental degradation
are not as widely perceived, broad public support has not emerged,
and hence progress is limited.

Land use is one of these areas. There is no clear consensus on what
comprises good land use. Garish commercial strips, uniform housing
developments, and poorly sited industrial plants all stand out to many
people as environmental problems. But among those whose only op-
portunity for hrMeowning is a suburban development, who are served
by the facilities in commercial strips, or who look to the industrial
plants for jobs and tax revenues, there is often disagreement as to.
whether these developments are undesirable.

This is not true in other nations. In Europe, a relatively well-
understood consensus has evolved historically on what good land use
is and on the need for open space, balanced development, and historic
preservation. In the United States, the nascent new town movement

. is one tanglible manifestation of land use concern, apart from sporadic
concerns expressed in hearings on local zoning ordinances and vari-
ances from them.. There is no lack of planning by regional councils,
city planing bodies, and even State agencies. But the translation of
these plans into new living patterns has not proceeded very far in the
present milieu of fragmented local controls.

As concern over the overall quality of the environment increases,
interest in land use policy is also on the upswing. But most of this
concern still tends to be elitistplanners and other government offi-
cialswithout broad public participation. The few exceptions are
those local issues which center around a particular land use con-
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flict, such as the "Save the Bay" campaign in San Francisco, which
was later translated into solid institutional change with the creation
of the Bay Conservation and Development Commission. As the public
increasingly perceives the nature of land use problems and the fact
that improvement is possible, the needed constituency should emerge.

At the State and national level, there has been a growing awareness
of the need for a process to deal with land use. The President pro-
posed a National Land the Policy bill in 1971, which was strengthened
by amendments that he submitted in 1972. Bills reflecting many of
these proposals have been reported out of the Senate and House
Interior Committees. A number of States, such as Maine, Vermont,
and Florida, have developed broad land use programs. Although
these are hopeful developments, real changes in land use practices
and more environmentally sound development will require broad pub-
lic participation and support. This means support for legislation,
lie participation in hearings on plans and regulatory controls, and
public scrutiny of long-term planning efforts. If the public demands
it, developers will have an incentive to build housing that is balanced
and attractive, provides open space, and blends with the environment
instead of conflicting with it.

The public perception of urban environmental problems is even
more uncertain. It is incongruous that millions of Americans go
abroad every year to see great cities such as Paris, London, and Vien-
na while many U.S. cities continue to deteriorate. But there is no
consensus on the need to revitalize our urban envronment and make
it a place of beauty and exictement. Through urban renewal or other
activities, many cities have taken some steps toward revitalization,
but success has been mixed at best.

Clearly much more awareness is needed of the dimly understood
environmental problems of urban America, and particularly those of
the inner city, discussed in last year's Annual Report. Our under-
standing of the urban environment must be greatly expanded from
air and water pollution to the quality of architecture and the vitality
of the city in providing entertainment, culture, adequate housing for
all its citizens, and a feeling of belonging and ex zitment.

The interrelationships between the environment and the economy
seem to be little understood among the general public. There are still
widespread misconceptions of the economic aspects of environmental
controlssuch as the notion that industrial pollution control costs
can somehow be completely absorbed by industries rather than-
passed along, in whole or in part, to consumers through price in-
creases similar to increased labor or materials costs.

The economics of environmental improvement must be better
understood because they affect broad segments of the Nation's popu-
lation. There will be increased costs for environmental improvements,
and the public must be willing to pay for them. If the public is not
aware of these costs, disillusion may set in when they are actually
incurred. The public must also understand the economic benefits that
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environmental controls will achieve and the relationship of these
benefits to the costs.

As the basic steps toward remedying some of the most blatant en-
vironmental problems are taken, such as controls over air and water
pollution, public sophistication and perception of some of the more
complicated or subtle environmental problems should expand. With
broad-scale public understanding and support, the very real gains
being made in combating pollution can then be transferred to the
equally important job of achieving sensible land use and livable
urban areas.

summary
The Council's Third Annual Report shows how entwined environ-

mental quality is with our institutions, our economic systems, the de-
velopment of our technology, our laws, and indeed our values as a
society. It also indicates how little we still know about many aspects
of the environment, including its basic physical aspects. Much more
needs to be known, for example, about the source and fate of pollu,
tants and the impacts of pollutants and other environmental insults
on man and natural resources. This information is critical if we are to
develop valid measurement systems, monitoring, and indices of en-
vironmental quality.

We need to understand better the environmental impacts which
stem from the basic production systems in our society. Systems analy-
sis can generate information both on the causes of our environmental
problems and on how our economic system can resolve some of these
problems through adequate pricing and incentives. As we oetter un-
derstand how economics can unintentionally lead to environmental
damage, we can correct biases in public policy and structure incen-
tives to eliminate or reverse these trends.

As indicated earlier, progress in environmental improvement is
visible on many fronts. It appears that we are winning the battle
against air pollution. New institutions are being developed, and a
wide variety of innovative approaches to environmental problems
is being tried at the Federal, State, and local levels. The President
has recommended changes in the tax code to abate sulfur oxide emis-
sions and to discourage development in fragile wetland areas. These
changes in our institutions, our laws, and our economic system are
important steps in achieving the kind of environment that we all
seek. Building- from these steps, there is every reason to believe that
the country can respond to the difficult but rewarding challenge
before IL
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appendix a

organization and staff of the
council on environmental
quality

the council
On January 29, 1970, the President nominated Russell E. Train,

Chairman, and Robert Cahn and Cordon J. F. MacDonald, mem-
bers, of the Council on Environmental Quality, Executive Office of
the President. They were confirmed by the Senate on February 6.

Mr. Train was formerly Under Secretary of the Interior. From
1965 to 1969 he was president of the Conservation Foundation and
has been active in a number of other conservation organizations, both
here and abroad. He served on the staffs of congressional committees
and headed the Treasury Department's tax legislative staff before
being appointed to the Tax Court of the United States, on which he
served for eight years. Following the 1968 election, President-elect
Nixon appointed him chairman of a special task force on environ-
mental problems.

Mr. Cahn is on leave from the Washington Bureau of The Chris-
tian Science Monitor, for which he has been a correspondent since
1965. He was awarded the 1969 Pulitzer Prize for National Report-
ing for his series of articles on National Parks. He has been a reporter
for the Seattle Star, the Pasadena Star -News, and Life magazine; an
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editor of Collier's and the Saturday Evening Post; and the White
House correspondent for the U.S. Information Agency,

Dr. MacDonald is from the University of California at Santa Bar-
bara, where he was vice chancellor for research and graduate affairs
since September 1968. He was a member of the President's Science
Advisory Committee, 1965-69. For the National Academy of Sci-
ences, he served on the Committee on Atmospheric Sciences, 1961
70; The Space Science Board, 1962-70; and the Environmental
Studies Board, 1968-70, part of which period he was the Board
Chairman. He has also been chairman of the Executive Committee
of the Earth Sciences Division, National Research Council.

program development and evaluation
The Program Development and Federal Impact Evaluation staffs

are headed by Alvin L. Alm, Staff Director for Program Develop-
ment. The Program Development staff is primarily responsible for
developing policy proposals through legislation, special reports, task
forces, and other means. It also assists in the coordination ofFederal
environmental policy. Senior staff members are: J. Clarence Davies
III, W. Roger Strelow, and Eric R. Zausner, Staff members are:
Gerald 0. Barney, Joan C. Hock, Joseph L. Meresman, Warren R.
Muir, Sheila A. Mulvihill, Steffen Plehn, Stephen Rattien, Phillip E.
Schambra, and James L. Trayers. Michael Rawson is staff assistant.

The Federal Impact Evaluation staff is responsible for review and
evaluation of Federal activities which have a potential effect on the
environment and for policy development relating to such activities.
Senior staff rne,oer is Steven D. Jellinek, Staff members are; Wil-
liam J. Dircks, Brian P. Jenny, Robert D Lunt, William Matuszeski,
Grace H. Reppert, Stephen Sloan and Richard L. Storch. Staff as-
sistants are Diane L. Donley and Connie A. Musgrove.

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 En-
vironmental Policy Act. Timothy Atkeson, General Counsel to the
Council, is assisted by William T. Lake, Charles F. Lettow, and
Philip E. Soper.

secretary to the council
The Secretary's : ffice is responsible for policy development and co-

ordination with the program development staff. It also oversees pri-
mary staff support activities including budget, personnel, and ad-
ministration. Boyd H. Gibbons III, Secretary to the Council, is as-
sisted. by William K. Reilly, senior staff member; Jayne Brumley,
Public Information Officer; Willis G. Savage, Administrative Officer;
and Dorothy A. Gooding, administrative assistant.
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advisors
The technical advisors on the Council staff provide expertise in

the areas of science and international affairs. They are: Lee M. Tal-
bot, Senior Scientist, on leave from the Smithsonian Institution, and
William A, Hayne, International Officer, :4110 is assisted by Henry H.
.fanin. Francis S. M Hodsoll, on loan from the Department of State,
recently replaced Harry C. Blaney as a special assistant for the Com-
mittee on the Challenges of Modern Socity. Jack Perry is also on
loan from the Department of State as a special assistant for Soviet
Affairs.

supportive staff
Marion L. O'Connell, Mary C. Curran, and Marjory D. Bianchi

are executive assistants to the chairman, Dr. MacDonald, and Mr.
Cahn, respectively. Other staff members are: Ehuise Agee, Julia
Alessio, Margaret Battle, Terry S. Bernhardt, Vicki L. Boyd, Bernice
J. Carney, Olga S. Chamerys, Joyce Cox, Odelia L. Doggette, Eliza-
beth A. Ferencc, Mary Ann Ferguson, Barbara N. Gray, Margaret M.
Cugino, Anna Hagenberger, Joanne V. Kennedy, Margaret Kennedy,
Anna M. Klocke, Barbara A. Lockett, Betty Marshall, Muriel L.
Montgomery, N. Jayne Parker, Janet Peck, Barbara E Sargeant,
Katherine R. Soaper, Thomas Walker, and Norma L. Williams.

summer interns
With the Council for the summer of 1972 are: Bruce Adams,

George-town University Law School; Phillip Arnold, Occidental
College; Stephen J. Boatti, Stanford Law School; Susan Brawley,
Wellesley College; Robin Breeskin, University of Maryland; Richard
Burroughs, Massachusetts Institute of Technology; Laurel Carson,
University of Michigan; Jeff Drifmeyer, University of Virginia;
David Eaton, University of Pittsburgh; Julia Fish, Boston Univer-
sity; Walter Greenfield, Wharton School of Finance; Marlette
Howell, Massachusetts Institute of Technology; Lee Ann Huntington,
Stanford University; Bruce MacDonald, Princeton University; Susan
May, Smith College; Anne McDonald, Northeastern University;
Michael Millenson, Washington University; Joseph Perkowski,
Massachusetts Institute of Technology; Douglas Rathe, Northwest-
ern University; Jay Silberman, American University Law School;
Kenneth Small, University of California, Berkeley; and Steven Wood-
bury, University of Pennsylvania.
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appendix b

the national environmental
policy act of 1969,
public law 91-190
January 1, 1970
(42 ths.c. 4321-4347)

An Act to establish a national policy for the environment, to pro-
vide 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 assemb:ed, That this Act may
ba cited as the "National Environmental Polk. Act of 1969."

purpose

SEC. 2. The purposes of this Act are: TA 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 Environmental Quality.
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title

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, highclensity urbanization, industrial expansion, resource ex-
ploitation, and new and expanding technological advances and recog-
nizing 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 Govern-
ment, 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 generations of Americans.

(b) In order to carry out the policy set forth in this Act, it is the
continuing responsibility of the Federal Government to use all prac-
ticable means, consistent with other essential considerations of na-
tional 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 envionment for succeeding generations;

(2) Assure for all Americans safe, healthful, productive,
esthetically and culturally pleasing surroundings;

(3) Attain the widest range of beneficial uses of the environ-
ment without degradation, risk to health or safety, or other
undesirable and unintended consequences;

(4) Preserve important historic, cultural, and natural aspects
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 ap-
proach 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 environn-imt.

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 and administered in accordance

353



with the policies set forth in this Act, and (2) all agencies of the
Federal Government shall

( A ) tit lize a systematic, interdisciplinary approach which
will insure the integrated use of the natural and social sciences
and the environmental design arts in planning and in decision-
making which may have an.impaet on man's environment;

(B) Identify and develop methods and procedures, in con-
sultation with the Council on Environmental Quality estab-
lished by title II of this Act, which will insure that presently
unquantified environmental amenities and values may be given
appropriate consideration in decisionrnaking along with eco-
nomic and technical con,,:J-rations;

(C) Include in every recommendation or report on pro-
posals for legislation and other major Federal actions signifi-
cantly affecting the quality of the human environment, a
detailed statement by the responsible 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 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 Fed-
eral agency which has jurisdiction by law or special expertise
with respect to any environmental impact involved. Copies of
such statement and the comments and views of the appropriate
Federal, State, and local agencies, which are authorizeid to de-
velop and enforce environmental standards, shall be made avail-
able 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
recommended courses of action in any proposal which involves
unresolved conflicts concerning alternative uses of available
resources;

(E) Recognize the worldwide and long-range character of
environmental prlblems and, where consistent with the foreign
policy of the United States, lend appropriate support to initia-
tives, resolutions, and programs designed to maximize interna-
tional cooperation in anticipating and preventing a decline in
the quality of mankind's world environment;
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(F) Make available to States, counties, municipalities, in-
stitutions, and individuals, advice and information useful in
restoring, maintaining, and enhancing the quality of the
environment;

(G) Initiate and utilize ecological it-don-nation in the plan.
ning and development of resource-oriented projects; and

(H) Assist the Council on Environmental Quality established
by title II of this Act.

SEC. 103. All agencies of the Federal Government shall review
their present statutory. authority, administrative regulations, and cur-
rent policies and procedures 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 measures
as may be necessary to bring their authority and policies into con
fortuity 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 standarth 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 cer-
tification of any other Federal or State agency.

Sce, 105. The policies and goals set forth in this Act are supple-
mentary to those set forth in existing authorizations of Federal
agencies.

title
council o environmental quality

Sac, 201. The President shall transmit to the Congress annually
beginning July 1, 1970, an Environmental Quality Report; (herein-
after referred to as the "report") which shall set forth (1) the status
and condition of the major natural, manmade, or altered environ-
mental 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, dry-
land, wetland, range, urban, suburban and rural environment; (2)
current and foreseeable trends in the quality, management and utili-
zation 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 resources for fulfilling human and eco-
nomic requirements of the Nation in the light of expected population
pressures; (4) a review of the programs and activities (including reg-
ulatory activities) of the Federal Government, the State and local
governments, and nongovernmental entities or individuals with par-
ticular referents to their effect on the environment and on the con-
servation, development and utilization of natural resources; and (5)
a program for remedying the deficiencies of existing programs and
activities, together with recommendations for legislation.
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SEC. 202. There is created in the Executive Office of the President
a Council 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 consent of the Senate. The President shall desig-
nate 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, is exceptionally well eitialified to analyze and in-
terpret environmental trends and information of all kinds; to ap-
praise programs and activities of the Federal Government in the light
of the policy set forth in title I of this Act; to be conscious of and re-
sponsive to the scientific, economic, social, esthetic, and cultural needs
and interests of the Nation; and to formulate and recommend na-
tional 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 Environmental Quality Report required by section 201;
(2) To gather timely and authoritative information concern-

ing the conditions and trends in the quality of the environment
both current and prospective, to analyze and interpret such in-
formation for the purpose of determining whether such condi-
tions 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 activi-.
ties of the Federal Government in the light of the policy set
forth ir, 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 recommenda-
tions to the President with respect thereto;

(4) To develop and recommend to the President national
policies to foster and promote the improvement of environ-
mental 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 environ-
ment, including the plant and animal, systems, and to accumu-
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late .necessar,, 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
recommendations with respect to matters of policy and legisla-
tion as the President may request.

SEc. 205. In exercising its powers, functions, and duties under
this Act, the Council shall

(1) Consult with ,the Citizens' Advisory Committee on En-
vironmental Quality established by Executive Order No. 11472,
dated May 29, 1969, and with such representatives of science,
industry, agriculture,. labor, conservation organizations, state
and local governments and other groups, as it deems advisable;
and

(2) Utilize, to the fullest extent possible, the services, facili-
ties and information (including statistical information) of
public and private agencies and organizations, and individuals,
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.

205. Members of the Council shall serve full time and the
Chairman of the Council shall be compensated at the rate provided
for Level II of the Executive Schedule Pay Rates (5 U.S.C. 5313).
The other members of the Council shall be compensated at the rate
prrYided for Level IV of the Executive'Schedule Pay Rates (5 U.S.C.

SEC. 207. There are authorized to be appropriated to carry out
the provisions 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. -
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append x 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 of 1970)
short title

SEC. 201. This title may be cited as the "Environmental Quality
Improvement Act of 1970."

findings, declarations, and purposes

Sr.c. 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 environment which provides for the enhancement of environ-

-358



mental quality. This policy is evidenced lw sto rates heretofore enact'
relating to the prevention, abatement, and control of wironmental
pollution, water and land resources, transportation, and economic
and regional development.

(2) The primary responsibility for implementing this policy rests
with State and local g_ overnments.

(3) The Federal Government encourages. and supports imple-
mentation of this policy through appropriate regional organizations
established under existing law.

(c) The purposes of this title are=
(1 ) To assure that each Federal department and agency

conducting or supporting public works activities which affect
the environment shall implement the policies established under
existing law; and

(2) To authoeize an Office of Environmental Quality, which,
notwithstanding any other provision of law, shall provide the
professional and administrative staff for the Council on
mental Quality established by Public Law 91190.

office of environmental quality

Sac. 203. (a) There is established in the Executive Office of the
President an office to be known as the Office of Erwironniental
Quality (hereafter in this title referred to as the "Office") . The
Chairman of the Council on Environmental 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 be fixed by
the President at a rate not in excess of the annual rate of compensa-
tion payable to the Deputy Director of the Bureau of the Budget.

(c) The Director is authorized to employ such officers and em-
ployees (including experts and consultants) as may be necessary
to enable the 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 competi-
tive 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 be paid at a rate in excess of the maxi=
mum rate for GS-18 of the General 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 environmental ouality by

(1) Providing_ . th professional and adrinmstrative staff and
sup_ port for the Council on Environm mat Quality established
by Public Law 91190
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(2) Assisting the Federal agencies and departments in ap-
praising the effectiveness of existing and propoSed
programs, policies, and activities of the Federal Government,
and those specific major projects designated by the President
which do not require individual project authorization by Con-
gress, which affect environmental quality;

(3) Reviewing the adequacy of existing systems for monitor-
ing and predicting environmental changes in order to achieve
effective coverage and efficient use of research facilities and
other resources;

(4) Promoting the advancement of scientific knowledge of
the effects of actions and technology- on the environment and
encourage the development 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 depart-
ments and agencies those programs and activities which affect,
protect, and improve environmental quality;

(6) Assisting the Federal departments and agencies in the
development and interrelationship of environmental quality
criteria and standards established through the Federal Govern-
ment;

(7) Collecting,_ collating, analyzing, and interpreting data
and information 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 with-
out regard to sections 3618 and 3709 of the Revised Statutes (31
U.S.C. 529; 41 U.S.C. 5) in carrying out his functions.

rep'rt

SEC. 204. Each Environmental Quality Report required by Public
Law 91190 shall, upon transmittal to Congress, be referred to each
standing committee having jurisdiction over any part of the subject
matter of the Report.

authorization

SEC. 205. There are hereby authorized to be appropriated not to
exceed $500,000 for the fiscal year ending June 30, 1970, not to ex-
ceed $750,000 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, 1973. These authoriza-
tions are in additio:r to those contained in Public Law 91-190.

Approved April 3, 1970.
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appendix d

executive order 11514,
protection and enhancement
of environmental quality,
march 5, 1970

By virtue of the authority vested in me as President of the United
States and in furtherance of the purpose and policy of the National
Environmental Policy Act of 1969 (Public Law No 91=190, approved
January 1,1970) , it is ordered as follows:

SECTION 1. Policy. The Federal Government shall provide leader-
ship in protecting and enhancing the quality of the Nation's environ-
ment to sustain and enrich hamar life. Federal agencies shall initiate
measures needed to direct their policies, plans and programs so_ as
to meet national environmental goals. The Council on Environmental

uality, through the Chairman, shall advise and assist the President
in leading this national effort.

SEC. 2. Responsibilities of Federal agencies. Consonant with Title I
of the National Environmental Policy Act of 1969, hereinafter re-
ferred to as the "Act", the heads of Federal agencies. shall:

(a) Monitor, evaluate, and control on a continuing basis their
agencies' activities so as to protect and enhance the quality of the
environment. Such activities shall include those directed to controlling
pollution and enhancing the environment and those designed to ac-
complish other program objectives which may affect the quality of
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the environment. Agencies 'shall develop programs and measures to
protect and enhance environmental quality and shall assess progress
in meeting the specifi,,1 objectives of such activities. Heads of agencies
shall consult with appropriate Federal, State and local agencies in
carrying out their activities as they affect the quality of the
environment.

(b) Develop procedures to ensure the fullest practicable provision
of timely public information and understanding of Federal plans
and programs with environmental impact in order to obtain the views
of interested parties. These procedures shall include, whenever appro-
priate, provision for public hearings, and shall provide the public with
relevant information, including information on alternative courses
of action. Federal agencies shall also encourage State and local agen-
cies to adopt similar procedures for informing the public concerning
their activities affecting the quality of the environment.

(c) Insure that information regarding existing or potential en-
vironment problems and control methods developed as part of re-
search, development, demonstration, test, or evaluation activities is
made available to Federal agencies, States, counties, municipalities,
institutions, and other entities, as appropriate,

(d) Review their agencies' statutory authority, administering reg-
ulations, policies, and procedures, including those relating to loans,
grants, contracts, leases, licenses, or permits, in order to identify any
deficiencies or inconsistencies therein which prohibit or limit full
compliance with the purposes and provisions of the Act. A report on
this review and the corrective actions taken or planned, including
such measures to be proposed to the President as may be necessary
to bring their authority and policies into conformance with the in-
tent, purposes, and procedures of the Act, shall be provided to the
Council on Environmental Quality not late, than September 1, 1970.

(e) Engage in exchange of data and research results, and cooper-
ate with agencies of other governments to foster the purposes of the
Act.

(f) Proceed, in coordination with other agencies, with actions re-
quired by section 102 of the Act.

SEC. 3. Responsibilities of Council on Environmental Quality. The
Council on Environmental Quality shall:

(a) Evaluate existing and proposed policies and activities of the
Federal Government difected to the control of pollution and the
enhancement of the environment and to the accomplishment of other
objectives which affect the quality of the environment. This shall in-
clude continuing review of procedures employed in the development
and enforcement of Federal standards affecting environmental qual-
ity. Based upon such evaluations the Council shall, where appropriate,
recommend to the President policies of environmental quality and
shall, where appropriate, seek resolution of significant environmental
issues.
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(b) Recommend to the President and to the agencies priorities
among programs designed for the control of pollution and for en-
hancement of the environment.

(c) Determine the need for new policies and programs for dealing
with environmental problems not being adequately addressed.

(d) Conduct, as it determines to be appropriate, public hearings
or conferences on issues of environmental significance.

(e) Promote the development and use of indices and monitoring
systems (1) to assess environmental conditions and trends, (2) to
predict the environmental impact of proposed public and private
actions, and (F ) to determine the effectiveness of programs of pro-
testing and enhancing environmental quality.

(f) Coordinate Federal programs related to environmental quality.
(g) Advise and assist the President and the agencies in achieving

international cooperation for dealing with environmental problems,
under the foreign policy guidance of the Secretary of State.

(h) Issue guidelines to Federal agencies for the preparation of
detailed statements on proposals for legislation and other Federal
actions affecting the etivironment, as required by section 102(2) (C)
of the Act.

(i) Issue such other instructions to agencie, and request such
reports and other information from them, as may be required to
carry out the Council's reoponsibilities under the Act.

(j) Assist the President in preparing the annual Environmental
Quality Report provided for in section 201 of the Act.

(k) Foster investigations, studies, surveys, research, and analyses
relating to (i) ecological systems and environmental quality, (ii)
the impact of new and changing technologies thereon, and (iii)
means of preventing or reducing adverse effects from such
technologies.

SEC. 4. Anzendments of E.O. 11472. Executive Order No. 11472
of May 29, 1969, including the heading thereof, is hereby amended:

(1) By substituting for the term "the Environmental Quality
Council", wherever it occurs, the following: "the Cabinet Com-
rnittee on the Environment".

(2) By substitutir.g for the term the Council'', wherever it
occurs, the following: "the Cabinet Committee".

(3) By inserting in subsection (1) of section 101, after
"Budget,", the follou' "the Director of the Office of Science
and Technology,".

(4) By substituting for subsection (g) of section 101 the
following:

"(g) The Chairman of the Council on Environmental
Quality (established by Public Law 91-190) shall assist the
President in directing the affairs of the Cabinet Committee."

(5) By deleting subsection (c) of section 102.
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(6) By substituting for "the Office of Scietice and Tech-
nology", in section 104, the following: "the Council on Environ-
mental Quality (established by Public Law 91-190)".

(7) By substituting for "(hereinafter referred to as the 'Com-
mittee' )", in section 201, the following: "hereinafter referred
to as the 'Citizens' Committee')".

(8) By substituting for the term "the Committee ", wherever
it occurs, the following: "the Citizens' Committee".

RICHARD NIXON.
THE WHITE HOUSE.
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appendix e

the president's message
on the environment,
february 8, 1972

Ta the Congress of tic United States:
From the very first, the American spirit has been one of self-

reliance and confident action. Always we have been a people to say
with Henley, "I am the master of my fate * * * the captain of my
soul"a people sure that man commands his own destiny. What
has dawned dramatically upon us in recent years, though, is a new
recognition that to a significant extent man commands as well the
very destiny of this planet where he lives, and the destiny of all life
upon it. We have even begun to see that these destinies are not
many and separate at allthat in fact they are indivisibly one.

This is the environmental awakening. It marks a new sensitivity
of the American spirit and a new maturity of American public life.
It is working a revolution in values, as commitment to responsible
partnership with nature replaces cavalier assumptions that we can
play Cod with our surroundings and survive. It is leading to broad
reforms in action, as individuals, corporations, government, and civic
groups mobilize to conserve resources, to control pollution, to antici-
pate and prevent emerging environmental problems, to manage the
land more wisely, and to preserve wildness.

In messages to the Congress during 1970 and 1971 I proposed
comprehensive initiatives reflecting the earliest and most visible con-
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cerns of the environmental awakening. The new cast. of the public
mind had to be translated into new legislation. New insights had to
have new governmental forms and processes through which to op-
erate. Broadly-based problemssuch as air pollution, water pollution
and pesticide hazardshad to he dealt with first.

The necessary first steps in each of these areas have now been taken
though in all of than the work is far from completed. Now,. as we
press on with that work in 1972, we must also come to grips with
the basic factors which underlie our more obvious environmental
problemsfactdrs like the use of land and the impact of incentives
or disincentives built into our economic system. We arc gaining an
increasingly sophisticated understanding of the way economic, insti-
tutional, and legal forces shape our surroundings for good or ill; the
next step is learning how to turn such forces to environmental benefit.

Primary responsibility for the actions that are needed to protect
and enhance our environment rests with State and local government,
consumers, industry, and private organizations of various kindsbut
the Federal Government must provide leadership. On the first day
of this decade I stated that it is literally now or never for true quality
of life in America. Amid much encouraging evidence that it can and
will be now, we must not slacken our pace but accelerate it. Environ-
mental concern must crystallize into permanent patterns of thought
and action. What began as environmental awakening must mature
finally into a new and higher environmental way of life. If we flag
in our dedication and will, the problems themselves will not go

'away. Toward keeping the momentum of awareness and action, I
pledge my full support and that of this Administration, and I
urgently solicit the continuing cooperation of the Congress and the
American people.

two years' agenda
from consideration to action

In my 1971 environmental message, just one year ago today, I
sent to the Congress a comprehensive program designed to clean up
the problems of the past, and to deal with emerging problems before
they become critical. These proposals included:

Regulation of toxic substances.
Comprehensive improvement in pesticide control authority.
Noise control.
Preservation of historic buildings.
Power plant siting.
Regulation of environmental effects of surface and underground

mining.
Ocean dumping regulation.
More effective control of water pollution through a greatly ex-

panded waste treatment grant program and strengthened standard-
setting and enforcement authorities.
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A National Land Use Policy Act.
Substantial expansion of the wilderness system.
Expanded international cooperation.
To date, most of the legislation on this list has been the subject of

congressional hearings ; most of it has attracted heartening interest
and support ; but none of it has yet received final congressional action.
Last year was, quite properly, a year of consideration of these meas-
ures by the Congress. I urge, however, that this be a year of action
on all of them, so that we can move on from intention to accomplish-
ment in the important needs they address. Passage of these measures
and creation of the unified Department of Natural Resources which
I also proposed in 1971by this 92d Congresswill be essential if
we are to have an adequate base for improving environmental quality.

building on the base

As that base is being established, we roust move ahead to build
wisely and rapidly upon it. I shall outline today a plan for doing
that, with initiatives and actions in the following areas:

Tightening pollution control:
A Toxic Wastes Disposal Control Act.
Legislation to control sediment from construction ac
An emissions charge to reduce sulfur oxide air pollution.
Clean energy research and energy conservation measures.

Making technology an environmental ally:
Integrated pest management.
Stepped-up research on noise control.
Stepped-up research on air pollution effects and measurement.

Improving land use:
Expansion and strengthening of the National Land Use Policy

Act.
Protection of wetlands.

Protecting our natural heritPg:
A ban on use of poisons for predator cor:trol on public lands.
A stronger law to protect endangered sIDecies of wildlife.
Big Cypress National Fresh Water Reset ve.
National Recreation Areas around New York Harbor and the

Golden Gate.
Conversion of 20 additional Federal properties to recreational

use.
18 new Wilder_ Areas.
Regulation of off -road vehicles on Federal lands.

Expanding international cooperation on the environment:
Establishment of a United Nations Fund for the Environment.
Further measures to control marine pollution.

Protecting children from lead-based paint.
=Enlisting the young:

President's Environment Merit Awards Program for high
schools.
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Youth, opportunities in the Department of Agriculture Field
Scout program.

tightening pollution control
The legislative framework for &piing with our major air pollu-

tion problems has become law, and I have made comprehensive rec-
ommendations regarding water pollution control. But several prob-
lems remain to be addressed which are difficult to deal with under the
general pollution control authorities.

disposal of toxic wastes

Increasingly strict air and water pollution control laws and their.
more effective enforcement have led to greater reliance on landboth
surface and undergroundfor disposal of waste products from the
toxic substances being used in ever greater volume and variety in our
society. Without adequate controls, such waste disposal may cause
contamination of underground and surface waters leading to direct
health hazards.

I propose a Toxic Wastes Disposal Control Act, under which
the Environmental Protection Agency would establish Federal guide-
lines and requirements for State programs to regulate disposal on or
under the land of those toxic wastes which pose a hazard to health.
The act would provide for Federal enforcement action if a State
should fail to establish its own program.

sediment control

Sediment, small particles of soil which enter the water, is the most
pervasive water pollution problem which does not come primarily
from municipal or industrial sources. Heavy loads of sediment inter-
fere with many beneficial uses of water, such as swimming and water
supply, and can change the entire character of an aquatic environ-
ment. May of our great waterways are afflicted with this problem.
In our urban areas, a significant amount of sediment comes from con-
struction. However, if proper construction practices are followed,
sediment runoff from this source can be greatly reduced.

I propose legislation calling upon the States to establish, through
appropriate local and regional agencies, regulatory programs to con-
trol sediment affecting water quality from earth-moving activities
such as building and road construction.

The Environmental Protection Agency, together with other Fed-
eral agencies, would develop Federal guidelines for appropriate con-
trol measures. Federal enforcement would take place in situations
where a State failed to implement such a program.

sulfur oxides emissions charge

In my 1971 environmental message, I announced plans to ask for
imposition of a charge on sulfur oxides emissions, one of the air pol-
lutants most damaging to human health and property, and vegeta-
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tion. The Council on Environmental Quality, the Treasury Depart-
ment and the Environmental Protection Agency have now com-
pleted their studies on this measure and have developed the details
of an emission charge proposal.

I propose a charge on sulfur emitted into the atmosphere from
combustion, refining, smelting, and other processes.

This charge would begin in 1976 and apply in all regions where
the air quality does not meet national standards for sulfur oxides dur-
ing 1975. The charge would be 15 cents per pound on sulfur emitted
in regions vhere the primary standardswhich are designed to be
protective of public healthhave not been rnet within the deadline
for achievement prescribed in the Clean Air Act. In regions vhcre
air quality met the primary standard but exceeded the secondary
national standarddesigned to protect property, vegetation, and
aesthetic valuesa charge of 10 cents per pound of sulfur emitted
would apply. Areas which reduce emissions sufficiently to meet both
primary and secondary air quality standards would he exempt from
the emission charge.

This charge is an application of the principle that the costs of pol-
lution should be included in the price of the product. Combined
with our existing regulatory authority, it would constitute a strong
economic incentive to achieve the sulfur oxides standards necessary
to protect health, and then further to reduce emissions to levels which
protect welfare and aesthetics.

clean energy generation and conservation

Ours is an energy-based economy, and -energy resources are the
basis for future economic progress. Yet the consumption of energy-
producing fuels contributes to many of our most serious pollution
problems. In order to have both environmental quality and an im-
proving standard of living, we will need to develop new clean energy
sources and to learn to use energy more efficiently.

Our success in meeting energy needs while preventing adverse en-
vironmental effects from energy generation and transmission will
depend heavily on the state of available technology. In my message
to the Congress on energy of last June, I announced a series of steps
to increase research on clean and efficient energy production. But
further action is needed.

As part of my new commitment to augment Federal research and
development and target it more effectively on solving domestic prob-
lems, I have requested in the 1973 budget an additional $88 mile
lion for development of a broad spectrum of new technologies for
producing clean energy.

In addition to carrying forward the priority efforts I have already
announcedthe liquid metal fast breeder reactor, pipeline quality
gas from coal, and sulfur oxide control technologythe budget pro-
vides funds for new or increased efforts on fusion power, solar
energy, magnetohydrodynamics, industrial gas from coal, dry cooling
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towers for power plant waste heat, large energy storage batteries and
advanced underground electric transmission lines. These new efforts
related to both our immediate and our future energy problems, and
are needed to assure adequate supplies of clean energy.

My message on energy also announced several steps that would be
taken by the Federal Government to use energy more efficiently
and with less environmental harm. One of these steps was issuance
by the Secretary of Housing and Urban Development of revised
standards for insulation in new federally insured houses. The new
standards for single-family structures, which have now been issued
through the Federal Housing Administration, reduce the maximum
permissible heat loss by about one-third for a typical home. The fuel
savings which will result from the application of these new standards
will, in an average climate, exceed in 1 year the cost of the additional
insulation required.

I am now directing the Secretary of Housing and Urban De-
velopment to issue revised insulation standards for apartments and
other multifamily structures not covered by the earlier revision. The
new rules will cut maximum permissible heat loss by 40 percent.

The savings in fuel costs after a 5-year perkid will on the average
more than offset the additional construction costs occasioned by these
revised standards.

These stricter insulation standards are only one example of admin-
istrative actions which can be taken by the Federal Government to
eliminate wasteful use of energy. The Federal Government can and
must provide leadership by finding and implementing additional
ways of reducing such waste.

I have therefore instructed the Council on Environmental Qual-
ity and the Office of Science and Technology, working with other
Federal agencies, to zonduct a survey to determine what additional
actions might be taken to conserve energy in Federal activities.

This survey will look at innovative ways to reduce wasteful con-
sumption of energy while also reducing total costs and undesirable
environmental impact.

recycling

Recyclingthe techniques which treats many types of solid wastes
not as pollutants but as recoverable and reusable "resources out of
placeis an important part of the answer to the Nation's solid waste
burden. Last year, at my direction, the General Services Administra-
tion began reorienting Government procurement policies to set a.
strong Federal example in the use of recycled products.

Because Federal tax policy should also offer recycling incentives,
the Treasury Department is clarifying the availability of tax exempt
treatment industrial revenue bond financing for the construction of
recycling facilities built by private concerns to recycle their owh
wastes.
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the environmental transition

Many environmental problems are influenced by the way our
economy operates. Conversely, efforts to improve environmental qual-
ity have an impact on the economy. Our national income accounting
does not explicitly recognize the cost of pollution damages to health,
materials, and aesthetics in the computation of our economic well-
being, Many goods and services fail to hear the full costs of the dam-
ages they cause from pollution, and hence are underpriced.

Environmental quality requirements will affect many of our indus-
tries by imposing new costs on production. We know that these impacts
fall unevenly on industries, new and old firms, and on communities,
but little concrete data has been available. Contract studies have re-
cently been performed for the Council ou Environmental Quality,
the Environmental Protection Agency, and the Department of Corn-
metre, under the policy guidance of the Council of Economic Ad-
visers. These initial studies suggest that pollution control costs will
result in some price increases, competitive trade disadvantages,
and employment shifts. The major impact of these costs will be on
older, and usually smaller plants.

As long as we carefully set our environmental goals to assure that
the benefits we achieve are greater than the social and economic
costs, the changes which will occur in our economy are desirable, and
we as a nation will benefit from them.

making technology an environmental ally
The time has come to increase the technological resources allocated

to the challenge. of meeting high-priority domestic needs. In my state
of the Union ries.sage last month, I announced an expanded Federal
research and development commitment for this purpose. There is
great potential for achievement through technology in the fight
against pollution and the larger drive for quality in our environment.

The temptation to cast technology in the role'of ecological villain
must be resistedfor to do so is to deprive ourselves of a vital tool
available, for enhancing environmental quality. As Peter Drucker
has said, "the environment is a problem of [the] success" of techno-
logical society, by no means a proof of its failure. The difficulties
which some applications of technology have engendered might indeed
be rectified by turning our backs on the 20th century, but only at a
price in privation which we do not want to pay and do not have to
pay. There is no need to throw out the baby with the bath water.
Technology can and must be wisely applied so that it becomes en-
vironmentally self-corrective. This is the standard for which we must
aim.

integrated pest management

Chemical pesticides are a familiar example of a technological inno-
vation which has provided important benefits to man but which has
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also produced unintended and unanticipated harm. New technolo-
gies of integrated pest management must be developed so that agri-
cultural and forest productivity can be maintained together with,
rather than at the expense of, environmental quality. Integrated pest
management means judicious use of selective chemical pesticides M
combination with nonchemical agents and methods. It seeks to maxi-
mize reliance on such natural pest population controls as predators,
sterilization, and pest diseases. The following actions are being taken:

I have directed the Depariment of Agriculture, the National Sci-
ence Foundation, and the Environmental Protection Agency to
launch a large-scale integrated pest management research and de-
velopment program. This program will be conducted by a number of
our leading universities.

I have directed the Department of Agriculture to increase field
testing of promising new methods of pest detection and control. Also,
other existing Federal pesticide application programs will be ex-
amined for the purpose of incorporating new pest management
techniques.

I have directed the Departments of Agriculture and of Health,
Education, and Welfare to encourage the development of training
and certification programs at appropriate academic institutions in
order to provide the large number of crop protection specialists that
will be needed as integrated pest management becomes more fully
utilized.

I have authorized the Department of Agriculture to expand its
crop field scout demonstration program to cover nearly four million
acres under agricultural production by the upcoming growing season

Through this program many unnecessary pesticide applications
can be eliminated, since the scouts will be used to determine when
pesticide applications are actually needed.

In my message on the environment last February, I proposed a
comprehensive revision of our pesticide control laws--a revision
which still awaits final congressional action. Also essential to a sound
national pesticide policy are measures to ensure that agricultural
workers are protected from adverse exposures to these chemicals.

I am directing the Departments of Labor and Health, Educa-
tion, and Welfare to develop standards under the Occupational
Safety and Health Act to protedt such workers from pesticide
poisoning.

noise control research

Scientific findings increasingly confirm what few urban dwellers or
industrial workers need to be toldthat excessive noise can constitute
a significant threat to human wellbeing. The Congress already has
before it a comprehensive noise control bill, which I proposed a year
ago. A quieter environment, cannot simply be legislated into being.
We shall also need to develop better methods to achieve our goal.
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I have requested in my 1973 budget a $23 million increase in re-
search and development funds for reducing noise from airplanes. I
have also requested new funds for research and development for re-
ducing street traffic noise.

research on air pollution effects and measurement
Our pollution control efforts are based largely on the establishment

of enforceable standards of environmental quality. Initial standards
have often been based on incomplete knowledge because the neces-
sary information has not been available. Also, the lack of adequate
instruments to measure pollution and of models of how pollutants
are dispersed has made it difficult to know exactly how much pollu-
tion must be controlled in a particular area. We need added research
and development to make more precise judgments of what standards
should be set and how we can most practically achieve our goals.

I have requested in my 1973 budget an additional $12 million
to increase research on the health effects of air pollution, on regional
air pollution modeling, and on improved pollution instrumentation
and measurement:

improving land use
In recent years we have Lome to view our land as a limited and

irreplaceable resource. No longer do we imagine that there will al-
ways be more of it over the horizonmore woodlands and shorelands
and wetlandsif we neglect or overdevelop the land in view. A new
maturity is giving rise to a land ethic which recognizes that im-
proper land use affects the public interest and limits the choices that
we and our decedents will have.

Now we must equip our institutions to carry out the responsibility
implicit in this new outlook. We must create the administrative and
regulatory mechanism necessary to assure wise land use and to stop
haphazard, wasteful or environmentally damaging development.
Some States are moving ahead on their own to develop stronger land-
use institutions and controls. Federal programs can and should re-
inforce this encouraging trend,

national land use policy act

Tho National Land Use Policy Act, which I proposed to the Con-
gress last year, would provide Federal assistance to encourage the
States, in cooperation with local governments, to protect lands which
are of critical environmental concern and to control major develop-
ment. While not yet enacted, this measure has been the subject of
much useful debate.

I propose amendments to this pending National Land Use Policy
legislation which would require States to control the siting of major
transportation facilities, and impose sanctions on any State which
does not establish an adequate land use program.
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Under these amendments, the State programs established pur-
suant to the act would not only have to embody methods for con-
trolling land use arOund key growth-inducing developments such as
highways, airports, and recreational facilities; the States would also
have to provide controls over the actual siting of the major highways
and airports themselves. The change recognizes the fact that these
initial siting decisions, once made, can often trigger runaway growth
and adverse environmental effects.

The amendments would further provide that any State that had
not established an acceptable land use program by 1975 would be
subject to annual reductions of certain Federal funds. Seven percent
of the funds allocated under sections of the Airport and Airways
Development Act, the Federal-Aid Highway Acts including the
Highway Trust Fund, and the Land and Water Conservat;on Fund,
would be withheld in the first year. An additional 7 percent would
be withheld for each additional year that State was without an ap-
proved land use program. Money thus withheld from noncomplying
States would be allocated among_ States which did have acceptable
programs.

These strong new amendments are necessary in view of the sig-
nificant effect that Federal programs, particularly transportation
programs, have upon land use decisions.

protection of wetlands

The Nation's coastal and estuarine wetlands are vital to the sur-
vival of a wide variety of fish and wildlife; they have an important
function in controlling floods and tidal forces; and they contain
some of the most beautiful areas left on this continent. These same
lands, however, are often some of the most sought-after for develop-
ment, As a consequence, wetland acreage has been declining as more
and more areas are drained and filled for residential, commercial,
and industrial projects.

My National Land Use Policy Act would State attention
to these important areas by defining wetlands among the environ-
mentally critical areas which it singles out for special protection, and
by giving priority attention to the coastal zones. I propose to supple-
ment these safeguards with new economic disincentives to further
discourage unnecessary wetlands development.

I propose legislation to limt applicability of certain Federal tax
benefits when development occurs in coastal wetlands.

management of public lands

During 1971, I acted to strengthen the environmental requirements
relating to management and use of the Nation's vast acreage of fed-
erally-owned public lands administered by the Department of the
Interior. I proposed new legislation to establish an overall manage-
ment policy for these public lands, something which we have been
without for far too long. This legislation, still pending before the

374



Congress, would direct the Secretary of the Interior to manage our
public lands in a manner that would protect their environmental
quality for present and future generations. The policy which it
would establish declares the retention of the public lands to be in the
national interest except where disposal of particular tracts would lead
to a significant improvement in their management, or where the dis-
posal would serve important public objectives which cannot be
achieved on nonpublic lands.

protecting our natural heritage
Wild places and wild things constitute a treasure to be cherished

and protected for all time. The pleasure and refreshment which
they give man confirm their value to society. More importantly per-
haps, the wonder, beauty, and elemental force in which the least of
them share suggest a highei. right to existnot granted them by man
and not his to take away. In environmental policy as anywhere else
we cannot deal in absolutes. Yet we can at least give considerations
like these more relative weight in the seventies, and become a more
civilized people in a healthier land because of it.

predator control

Americans today set high value on the preservation of wildlife.
The old notion that the only good predator is a dead one is no longer
acceptable as we understand that even the animals and birds which
sometimes prey on domesticated animals have their own value in
maintaining the balance of nature.

The widespread use of highly toxic poisons to kill coyotes and other
predatory animals and birds is a practice which has been a source of
increasing concern to the American public and to the Federal officials
responsible for the public lands.

Last year the Council on Environmental Quality and the Depart-
ment of the Interior appointed an Advisory Committee on Predator
Control to study the entire question of predator and related animal
control activities. The committee found that persistent poisons have
been applied to range and forest lands without adequate knowledge
of their effects on the ecology or their utility in preventing losses to
livestock. The large-scale use of poisons for control of predators and
field rodents has resulted in unintended losses of other animals and
in other harmful effects on natural ecosystems. The committee con-
cluded that necessary control of coyotes and other predators can ha
accomplished by methods other than poisons.

Certainly, predators can represent a threat to sheep and some
other domesticated animals. But we must use more selective methods
of control that will preso-ve ecological values while continuing to
protect livestock.

I am today issuing an Executive order barring the use of poisons
for predator control on all public lands. (Exceptions will be made
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only for emergency situations.) I also propose legislation to shift the
emphasis of the current direct Federal predator control program to
one of research and technical and financial assistance to the States
to help them control predator populations by means other than
poisons.

endangered species

It has only been in recent years that efforts have been undertaken
to list and protect those species of animals whose continued existence
is in jeopardy. Starting with our national symbol, the bald eagle, we
have expanded our concern over the extinction of these animals to
include the present list of over 100. We have already found, however,
that even the most recent act to protect endangered species, which
dates only from 1969, simply does not provide the kind of manage
ment tools needed to act early enough to save a vanishing species.
In particular, existing laws do not generally allow the Federal Gov-
ernment to control shooting, trapping, or other taking of endangered
species.

I propose legislation to provide for early identification and pro-
tection of endangered species. My new proposal would make the tak-
ing of endangered species a Federal offense for the first time, and
would permit protective measures to be undertaken before a species
is so depleted that regeneration is difficult or impossible.

migratory species

The protection of migratory species, besides preserving wildlife
values, exemplifies cooperative environmental effort among the
United States, Canada, and Mexico. By treaties entered into among
these three countries, migratory species are protected. New species
may be added by common agreement between the United States and
Mexico.

I have authorized the Secretary of State, in conjunction with the
Secretary of the Interior, to seek the agreement of the Mexican Gov-
ernment to add 33 new families of birds to the protected list.

Included in the proposal are eagles, hawks, falcons, owls, and many
of the most attractive species of wading birds. I am hopeful that
treaty protection can be accorded them in the near future.

big cypress national fresh water reserve

After careful review of the environmental significance of the Big
Cypress Swamp in Florida, particularly of the need for water from
this source to maintain the unique ecology of Everglades National
Park, I directed the Secretary of the Interior to prepare legislation
to create the Big Cypress National Fresh Water Reserve. This legis-
lation, which has now been submitted to the Congress, will empower
the Federal Government to acquire the requisite legal interest in
547,000 acres of Big Cypress.
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new parklands at the gateways

The need to provide breathing space and recreational opportunities
in our major urban centers is a major concern of this administration.
Two of the Nation's major gateways to the worldNew York City
and Sa.n Francisco have land nearby with exceptional scenic and
recreational potential, and we are moving to make that land available
for people to enjoy. In May of 1971, I proposed legislation to author-
ize a Gateway National Recreation Area in New York and New
Jersey. This proposal would open to a metropolitan region of more
than 14 million people a national recreation area offering more than
23,000 acres of prime beaches, wildlife preserves, and historical at-
tractions including the Nation's oldest operating lighthouse.

On our western shore lies another area uniquely appropriate for
making recreational and scenic values more accessible to a metropoli-
tan community_ .

propose legislation to establish a Golden Gate National Rec-
reation Area in and around San Francisco Bay.

This proposal would encompass a number of existing parks, mili-
tary reservations, and private lands to provide a full range of recrea-
tion experiences. Altogether, the area would encompass some 24,000
acres of fine beaches, rugged coasts, and readily accessible urban
parklands, extending approximately 30 miles along some of Amer-
ica's most beautiful coastline north and south of Golden Gate Bridge.
Angel and Alcatraz Islands in the bay would be within the boundaries
of the national receration area, as would a number of properties on
the mainland which afford magnificent views of the city, the bay and
the ocean. As part of this plan, I am directing that the Presidio at
San Francisco be opened for dual military and civilian recreational
uses.

converting federal properties to parks

Among the most important legacies that we can pass on to future
generations is an endowment of parklands and recreational areas
that will enrich leisure opportunities and make the beauties of the
earth and sea accessible to all Americans. This is the object of our
legacy of parks program, initiated early in 1971. As part of this pro-
gram, I directed the Property Review Board to give priority to
potential park and recreation areas in its search for alternative uses
of federally held real proporty. The results of this search so far have
been most encouraging. To the original 40 -properties which I
announced in my environmental message of 1971 as being well suited
for park use, another 111 prospects have been added. And from
this total of 151 prospective parklands, 63 have already been made
available:

Today I am pleased to announce that 20 more parcels of Federal
land are being made available for park and recreation use.

These newest parcels, combined with those which have been an-
nounced over the past year, provide a legacy of 83 parklands for
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America which comprise 14,585 acres in 31 States and Puerto Rico,
The estimated fair market value of these properties is over $56 mil-
lion. In the months to come, every effort will be made to extend this
legacy to all 50 States. The green spaces and natural retreats that
we tend to take for granted will not be available for future enjoy-
ment unless we act now to develop and protect them.

wilderness areas

One of the first environmental goals I set when I took office was
to stimulate the program to identify and recommend to the Congress
new wilderness areas. Although this program was behind schedule at
that time, I am now able to report that the September 1974 statutory
deadline for reviews can and will be met.

The Wilderness Act of 1964 set aside 54 acres, consisting of about
9.1 million acres, as the nucleus of our wilderness system. Since then,
33 new areas totaling almost 1.2 million acres within national forests,
national parks, and national wildlife refuges have been added to the
system. Thirty-one areas totaling about 3.6 million acres, including 18
areas submitted by this administration, have been proposed to the
Congress but have yet to be acted upon. One of the most significant
elements of this process has been the active participation by the public
in all of its phases. At public wilderness hearings held all across the
country, fair consideration has been given to all interests and points
of view, with constructive citizen involvement in the decisionmaking
process.

I am today proposing 18 new wilderness areas which, when ap-
proved, will add another 1.3 million acres to the wilderness system.

Eight of these proposals are within the national forests, four are
within national park areas, and six are in national wildlife refuges.

Of these areas, 1.2 million acres would be in the following national
forests; Blue Range National Forest, Ariz. and N. Mex.; Agua. Tibia
and Emigrant National Forests, Calif.; Eagles Nest and Weminuche
National Forests, Colo.; Mission Mountains National Forest, Mont.;
Aldo Leopold National .Forest, N. Mex.; and Glacier National
Forest, Wyo.

A total of 40,000 acres would be in our national park system in
the following locations: Black Canyon of the Gunnison National
Monument, Colo.; Bryce Canyon National Park, Utah; Chiricahua.
National Monument, Ariz.; Colorado National Monument, Colo.

Finally, a total of 87,000 acres would be in areas administered by
the Fish and Wildlife Services of the Department of the Interior
in the following locations; St. Marks, National Wildlife Refuge,
Fla.; Wolf Island, National Wildlife Refuge, Ga.; Moosehorn Na-
tional Wildlife Refuge, Maine; San Juan Islands, National Wild-
life Refuge, Wash.; Cape Remain, National Wildlife Refuge, S.C.;
and Bosque del Apache, National Wildlife Refuge, N. Mex.

The year 1972 can bring some of the greatest accomplishment In
wilderness preservation since passage of the Wilderness Act in 1964.
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I urge prompt and systematic consideration by the Congress of these
18 new proposals and of the 31 currently pending before it. Ap-
proval of all 49 additions would bring the system up to a total of
over 15 million acres.

Unfortunately, few of these wilderness areas are within easy
access of the most populous areas of the United States. The major
purpose of my, legacy of parks program is to bring recreation oppor-
tunities closer to the people, and while wilderness is only one such
opportunity, it is a very important one. A few of the areas proposed
today or previously are in the eastern sections of the country, but the
great majority of wilderness areas are found in the West. This of
course is where most of our pristine wild areas are. But a greater
effort can still be made to see that wilderness recreation values are
preserved to the maximum extent possible, in the regions where most
of our people live.

I am therefore directing the Secretaries of Agriculture and the
Interior to accelerate the identification of areas in the Eastern United
States having wilderness potential.

off -road vehicles

A recent study by the Department of the Interior estimated that
Americans own more than 5 million off-road recreational vehicles
motorcycles, minibikes, trail bikes, snowmobiles, dune-buggies, all-
terrain vehicles, and others. The use of these vehicles is dramatically
on the increase: Data show a three-fold growth between 1967 and
1971 alone.

As the number of off -road vehicles has increased, so has their use
on public lands. Too often the land has suffered as a result. In-
creasingly, Federal recreational lands have become the focus of
conflict between the newer motorized recreationist_ and the tradi-
tional hiker, camper, and horseback rider. In the past, Federal
land-management agencies have used widely varying approaches to
dealing with this conflict. The time has come for a unified Federal
policy toward use of off-road vehicles on Federal lands.

I have today signed an Executive order directing the Sec=
retaries of Agriculture, Interior, Army, and the Board of Directors
of the Tennessee Valley Authority to develop regulations providing
for control over the use of off-mad vehicles on Federal lands.

They will designate areas of use and nonuse, specify operating
conditions that will be necesary to minimize damage to the natural
resources of the Federal lands, and insure compatibility with other
recreational uses, taking into account noise and other factors.

expanding international cooperation on the
environment

We are now growing accustomed to the view of our planet as seen
from space ®a blue and brown disk shrouded in white patches of
clouds. But we do not ponder often enough the striking lesson it
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teaches about the global reach of environmental imperatives. No
matter what else divides men and nations, this perspective should
unite them. We must work harder to foster such world environ-
mental consciousness and shared purpose.

tinited nations conference on the human environment
1 0 cope with environmental questions that are truly international,

we and other nations look to the first world conference of govern-
ments ever convened on this subject: the United Nations Conference
on the Human Environment, to be held in Stockholm, Sweden, in
June of this year. This should be a seminal event of the international
community's attempt to cope with these serious, shared problems of
global concern that transcend political differences.

But efforts to improve the global environment cannot go forward
without the means to act.

To help provide such means, I propose that a voluntary United
Nations Fund for the Environment be established, with an initial
funding goal of $100 million for the first 5 years.

This Fund would help to stimulate international cooperation on
environmental problems by supporting a centralized coordination
point for U.N. activities in this field. It would also help to bring new
resources to bear on the increhsing number of worldwide problems
through activities such as monitoring- and cleanup of the oceans and
atmosphere.

If such a Fund is established, I will recommend to the Congress
that the United States commit itself to provide its fair share of the
Fund on a matching basis over the first 5 years.

This level of support would-provide start-up assistance under mutu-
ally agreed-upon terms. As these programs get underway, it may well
be that the member nations will decide that additional resources are
required, I invite other nations to join with us in this commitment to
meaningful action,

control of marine pollution

Ocean pollution is clearly one of our major international environ-
mental problems. I am gratified that in the past year the Congress
has taken several steps to reduce the risks of oil spills on the high seas.
However, further cougressional action is needed to ratify several pend-
ing international conventions and to adopt implementing legislation
for the various oil-spill conventions which have been ratified or which
are awaiting approval.

Action on these recommendations will complete the first round of
international conventions to deal with marine pollution. We have
taken initiatives in three international forums 'to develop a second
and more sophisticated round of agreements in this area. We are
preparing for a 1973 Intergovernmental Maritime Consultative Or-
ganization (IMCO) Conference to draft a convention barring inten-
tional discharges to the sea of oil and hazardous substances from ships.
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In conjunction with the Law of the Sea Conference scheduled for
1973, we are examining measures to control the effects of developing
undersea resources. And, in the preparatory work for the 1972 U.N.
Conference on the Human Environment, progress has been made on
an agreement to regulate the ofeae, dumping of shore-generated
wastes, and further work in this ;11.-tLa has been scheduled by INICO.
We hope to conclude conventions in C:4 Ch of these areas by 1973.

protecting children from lead-bad paint
To many Americans, "environment" means the city streets where

they live and work. It is here -that a localized but acutely dangerous
type of "pollution" has appeared and stirred mounting public concern.

The victims are children: the hazard is lead-based paint. Such paint
was applied to the walls of most dwellings prior to the 1950's. When
the paint chips and peels from the walls in dilapidated housing, it is
frequently eaten by small children. This sometimes results in lead
poisoning which can cause permanent mental retardation and oc-
casionally death. We can and must prevent unnecessary loss of life
and health from this hazard, which particularly afflicts the poorest seg-
ments of our population.

To help meet the lead-paint threat, the Department of Health, Edu-
cation, and Welfare will administer grants and technical assistance to
initiate programs in over 50 communities to test children in high-risk
areas for lead concentrations. In addition, these programs will support
the development of community organization and public education
to increase public awareness of the hazard. Other Federal agen-
cies are also active in the effort to, combat lead-based paint poisoning.
ACTION and other volunteers will assist city governments to help
alleviate lead paint hazards. The Department of Housing and Urban
Development is engaged in research and other actions to detect and
eliminate this hazard.

The resources of the private sector should also be utilized through
local lays requiring owners of housing wherever possible to control
lead paint hazards.

enlisting the young
The starting point of environmental quality is in the hearts and

minds of the people. Unless the people have a deep commitment to
the new values and a clear understanding of the new problems, all our
laws and programs and spending will avail little. The young, quick
to commit and used to learning, are gaining the changed outlook
fastest of all. Their enthusiasm about the environment spreads with a
healthy contagion: their energy in its behalf can be an impressive force
for good.

Four youth participation programs of mutual benefit to the young
and the Nation are now planned or underway:

Last October, I initiated the environmental merit awards program.
This program, directed by the Environmental Protection Agency in
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cooperation with the U.S. Office of Education, awards national
recognition to successful student projects leading to environmental
understanding or improvement. Qualifications for the awards are
determined by a local board consisting of secondary school students,
faculty, and representatives of the local community. Already more
than 2,000 high schools, representing all 50 States, have registered in
the program.

The Department of Agriculture's expanded field scout demonstra-
tion program, designed to permit more effective pest control with less
reliance on chemical pesticides, will employ thousands of high school
and college students. These young people will be scouting cotton and
tobacco pests in the corning growing season, and the program will
be expanded to other crops in future years.

The Environmental Protection Agency has recently initiated in
its Seattle regional office a pilot program using young people to assist
the agency in many of its important tasks, including monitoring. EPA
is working with State and local pollution control agencies to identify
monitoring needs. ACTION and the youth training programs are pro-
viding the manpower. If this initial program proves successful, the
concept will be expanded.

ACTION volunteers and young people employed through the
Neighborhood Youth Corps, Job Corps, and college work-study pro-
grams will work with city governments to help alleviate lead paint
hazards, gaining experience in community health work as they give
urgently needed aid to inner-city families.

Young people working on environmental projects, learning the
skills necessary for a particular job, must also understand how their
work relates to the environmental process as a whole. Thus, all of these
activities must be supplemented by continued improvement in many
aspects of environmental education to help all of our citizens, both
young and old, develop a better awareness of man's relation to his
environment. In my first Enviromental Quality Report, I stressed the
importance of improving the Nation's "environmental literacy." This
goal remains as important as ever, and our progress toward it must
continue.

one destiny
Our destiny is one: this the environmental awakening has taught

America in these first years of the seventies. Let us never forget,
though, that it is not a destiny of fear, but of promise. As I stated
last August in transmitting the Second Annual Report of the Council
on Environmental Quality: "The work of environmental improve-
ment is a task for all our people . . . The achievement of that goal
will challenge the creativity of our science and technology, the enter-
prise and adaptability of our industry, the.respensiveness and sense of
balance of our political and legal institutions, and the resourcefulness
and the capacity of this country to honor those human values upon
which the quality of our national life must ultimately depend." We
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shall rise to the challenge of solving our environmental problems by
enlisting the creative energy of all of our citizens in a cause truly
worthy of the best that each can bring to it.

While we share our environmental problems with all the people
of the world, our industrial might, which has made us the leader
among nations in terms of material well-being, also gives us the re-
sponsibility of dealing with environmental problems first among the
nations. We can be proud that our solutions and our performance will
become the measure for others climbing the ladder of aspirations and
difficulties; we can set our sights on a standard that will lift their ex-
pectations of what man can do.

The pursuit of environmental quality will require courage and
patience. Problems that have been building over many years will not
yield to facile solutions. But I do not doubt that Americans have the
Wit and the will to winto fulfill our brightest vision of what the
future can be.

RICHARD NIXON.
The White House

February 8, 1972
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appendix f

excerpt from the president's
state of the union message,
January 20, 1972

protecting the environment
A central theme of both my earlier messages on the state of the

Union was the state. of our environmentand the importance of
making our peace with nature. The last few years have been a time
in which environmental values have become firmly embedded in our
attitudesand in our institutions.

At the Federal level, we have established a new Environmental
Protection Agency, a new Council on Environmental Quality, and
a new National Oceanic and Atmospheric Administration, and we
have proposed an entire new Department of Natural Resources.

New air quality standards have been set, and there is evidence
that the air in many cities is becoming less polluted.

Under authority 'granted by the Refuse Act of 1899, we have insti-
tuted a new permit program which, for the first time, allows the
Federal Government to inventory all significant industrial sources
of water pollution and to specify required abatement actions. Under
the Refuse Act, more than 160 civil actions and 320 criminal actions
to stop water pollution have been filed against alleged polluters in
the last 12 months.

Major programs have also been launched to build new municipal
waste treatment facilities, to stop pollution from Federal facilities, to
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expand our wilderness areas, and to leave a legacy of parks for
future generations.

Our outlays for inner city parks have been significantly expanded,
and 62 Federal tracts have been transferred to the States and to
local governments for recreational uses. In the corning year, I hope
to transfer to local park use much more Federal land which is suita.-
ble for recreation but which is now underutilized. I trust the Con-
gress will not delay this process.

need for action
The most striking fact about environmental legislation in the early

1970's is how much has been proposed and how little has been
enacted. Of the major legislative proposals I made in my special
message to the Congress on the environment last winter, 18 are still
awaiting final action. They include measures to regulate pesticides
and toxic substances, to control noise pollution, to restrict dumping
in the oceans, in coastal waters, and in the Great Lakes. to create an
effective policy for the use and development of land, to regulate the
siting of powcmlants, to control strip mining, and to help achieve
many other important environmental goals. The unfinished agenda
also includes our National Resource Land Management Act, and
other measures to improve environmental protection on federally
owned lands.

The need for action in these areas is urgent. The forces which
threaten our environment will not wait while we procrastinate. Nor
can we afford to rest on last year's agenda in the environmental field.
For as our understanding of these problems increases, so must our
range of responses. Accordingly, I will soon be sending to the Con-
gress another message on the environment that will present further
administrative and legislative initiatives. Altogether our new budget
will contain more than three times as much money for environmental
programs in fiscal year 1973 as we spent in fiscal year 1969. To fail
in meeting the environmental challenge, however, would be even
more costly.

I urge the Congress to put aside narrow partisan perspectives that
merely ask whether we should act to protect the environment and to
focus instead on the more difficult question on how such action can
most effectively be carried out.

abundant clean energy
In my message to the Congress on energy policy, last June, I out-

lined additional steps relating to the environment which also merit
renewed attention. The challenge, as I defined it, is to produce a
sufficient supply of energy to fuel our industrial civilization and at
the same time to protect a beautiful and healthy environment. I am
convinced that we can achieve both these goals, that we can respect
our good earth without turning our back on progress.
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In that message last ,June, I presented a long list of means for as-
suring an ample supply of clean energyincluding the liquid metal
fast breeder reactorand I again emphasize their importance. Be-
cause it often takes several years to bring new technologies into use
in the energy field, there is no time for delay. Accordingly, I am in-
cluding in my new budget increased funding for the most promising
of these and other clean energy programs. By acting this year, we can
avoid having to choose in some future year between too little energy
and too much pollution.
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appendix g

federal environmental
program budgets'.

This analysis identifies Federal funding for selected environmental
activities in three selected categories:

Pollution control and abatement activities;
Selected activities to protect and enhance the environment; and
Activities to understand, describe and predict environmental

conditions.
Information is also included on Federal assistance for r and

water system construction.

pollution control and abatement
The Federal Government's commitment for programs to control

and abate pollution has grown dramatically over the past few years.

[In millions of dollars]

1969 1970 1971 1972 1973
estimate actual actual estimate estimate

Budget authority 775 1,432 1.823 3,258. 3,419
Obligations 830 1,071 2,017 3,288 3,612
Outlays 685 751 1,149 1,975 2.440

*Office of Management and Budget, Special Analyses: Budget of the U.S.
Government, fiscal year 1973, pp. 296-309 [Special analysis S] (1972).
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Budget authority being requested in 1973 is more than four times
that appropriated in 1969. Obligations also reflect more than a four-
fold increase and outlays more than a threefold increase over the
same 4-year period.

The largest portion of funding is for grants to State and local
governments for construction of municipal sewage treatment facilities.
The number of individuals served by secondary sewage treatment
facilities has grown from 91 million in 1969 to 103 million in 1971
and is expected to rech 115 million by 1973, 130 million by 1975
and 146 million by 1977. Largely because of construction backlog,
there currently is about $7 billion worth of waste treatment facilities
for which Federal assistance has been committed for which construc-
tion is incomplete or not yet under contract. This backlog does not
include funds becoming available for obligation in 1972 or those
requested for 1973.

Grants also provide support for pollution control agency opera-
tions and for planning. Outlays for all grants will increase by 23-per-
cent over 1972, from $1,014 million to $1,250 million.

Table S-1.

Pollution Control and Abatement Activities
[In millions of dollars]

Type of activity
Budget authority Outlays

1971
actual

1972
estimate

1973
estimate

1971
actual

1972
estimate

1973
estimate

Financial aid to State
and local govern-
ments 1,802 2,121 2,123 554 1,014 1,260

Research and develop.
meet 442 515 599 366 474 561 -

Federal abatement and
control operations 136 198 219 92 159 205

Manpower development 19 18 15 17 18 14
Reduced pollution from

Federal facilities 116 280 315 74 186 272
Other pollution control

and abatement
activities 49 124 113 45 94 115

Separate transmittal I ........ 35,.
Total 2,564 3,2513 3,419 1,149 1,975 2,440

Not reflected in preceding activity lines are proposals that will be trans-
mitted subsequently for an estimated $35 million In budget authority and $22
million in outlays in 1973 for EPA for implementing legislation proposed by the
administration.

Outlays will also increase by 18 percent, from $474 million to $561
million, for research and development activities, which include ef-
forts to determine and describe pollution sources and effects and
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to develop and demonstrate technology for monitoring and con-
trolling pollution.

Outlays for direct Federal pollution control operations will in-
crease by 9 percent, from $189 million to $206 million. This includes
planning; monitoring and surveil:ance; standard setting and en-
forcement; and technical assistance. Funding for manpower develop-
ment activities will decline somewhat, reflecting the steady growth
in the number of people interested in and available for positions in
environmental activities.

Outlays will increase by 46 percent in 1973, from $186 million to
$272 million, primarily in the Departments of Defense and Agricul-
ture for remedial projects to reduce pollution from Federal facilities.

agencies involvedMajor Federal activities to control and abate
pollution were consolidated in the Environmental Protection Agency
(EPA) on December 2, 1970. However, a number of other agencies
carry on important pollution control activities, as indicated in table
S-2.

Table S-2.

Pollution Control and Abatement Activitiesby Agency
[In millions of dollars]

Agency
Budget authority Outlays

1971
actual

1972
estimate

1973
estimate

1971
actual

1972
estimate

1973
estimate

Environmental
Protection Agency' 1,303 2,448 2,481 718 1,287 1,544

DefenseMilitary 134 214 314 82 130 235
Atomic Energy Com-

mission 124 189 158 122 136 154
Transportation 52 86 91 22 56 79
Agriculture 71 108 106 67 107 139
Defense Civil 8 50 56 7 50 56
Interior 48 104 87 45 87 82
Commerce 25 30 34 20 26 30
General Service Ad-

ministration 4 18 2 2 5
National Aeronautics

and Space Adminis-
tration 25 33 29 25 30 29

National Science
Foundation 10 12 16 9 11 15

)ther agencies 22 37 46 31 53 72

Total 1,823 3,258 3,419 1,149 1,975 2,440

I Funding shown above for EPA has been adjusted to include activities actually
carried on by the Departments of HEW, Agriculture, and Interior; AEC and Federal
Radiation Council prior to December 2, 1970. The budget authority adjustment is
$14 million in 1971 and the outlay adjustment IS $17 million.

Outlays for EPA will increase by 20 percent in 1973, from $1,287
million to $1,544 million. Continued emphasis will be placed on
EPA's program of grants for sewage treatment facilities to assist
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State and localities in reducing the Nation's backlog of municipal
treatment facility needs. Grants up to 55 percent-of total eligible
project costs arc made to construct municipal- sewage treatment
facilities. Appropriations for this program were $214 million in
1969, $800 million in 1970, $1 billion in 1971, and $2 billion in 1972.
Another $2 billion is being requested for 1973.

Several new efforts will be undertaken by EPA to define pollu-
tion control objectives and determine the most cost-effective solu
tions. Research will be expanded in health effects of air pollution
to determine more accurately the concentrations of pollutants that
are dangerous to human health, and in urban-regional scale modeling
of relationships among air pollution emissions, atmospheric condi-
tions, and air to which segments of the population are exposed.
EPA is reorienting its solid waste activities to focus upon economic
and institutional constraints, with less attention to areas where the
private sector is focusing its effortsthe development of hardware
for recycling and other waste management activities. In addition,
funding will be increased for State and local pollution control agency
grants, enforcement activities, air pollution monitoring, and eco-
nomic studies. The Congress has yet to complete action on legislation
proposed for EPA by the administration on noise control, toxic
substances, ocean dumping, pesticides, and water quality.

Other agencies also carry out important pollution control and
abatement activities. For example, the Department of Defense will
continue to expand its R. & D, and action programs to reduce pollu-
tion from its industrial production facilities, military bases, naval
vessels, aircraft, and jet engine test facilities. Accomplishments include
development of a new process for disposal of deteriorated explosives,
development of biodegradable metal cleaners, reduction of smoke
levels in propellants, and the development of a low pollution engine
that is now being tested for use in automobiles.

The Atomic Energy Commission will continue its major program
of research, development, and monitoring relating to effects of
ionizing radiation. Increases in 1973 are largely for research on the
effects of thermal alteration of lakes, streams, and estuaries and to
provide information on the amount and nature of radioactivity and
other potential pollutants released to the environment.

The Department of Agriculture makes grants and loans for waste
treatment facilities in smaller localities and conducts research on
agriculturally related pollution such as pesticides, animal and crop
processing wastes and fertilizer and plant nutrients. Progress has been
made in reducing pollution from facilities in national forests by a
minimization of stream pollution and sediment, and prevention of
logging residue disposition in stream channels.

The Department of the Interior will continue research relating
to pollution sources and effects, will expand activities to reduce pollu-
tion from facilities in the national parks, and will increase research
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under pilot plant programs to develop methods of converting coal
to fuel gas with less pollution.

The Corps of Engineers will continue construction of dikes for
the containment of polluted material dredged from Great Lakes
harbors.

The Department of Transportation will increase funding for work
on reducing aircraft engine noise, studying environmental effects of
aircraft, and reducing pollution from Coast Guard facilities.

The Department of Commerce provides grants for waste treat-
ment facilities from the Economic Development Administration. The
National Oceanic and Atmosphei is Administration conducts environ-
mental monitoring and predict6n activities related to air and water
pollution. The National Bureau of Standards defines and tests en-
vironmental standards and measurements.

The General Service Administration will continue work on pollu-
tion reduction at Federai installations using funds appropriated in
previous years.

The National Aeronautics and Space Administration activities con-
sist primarily of research and development on reduction of aircraft
noise.

media polluted and pollutantsPollution control and abatement
activities are generally focused on reducing a variety of pollutants in
air or water or particular classes of pollutants such as pesticides or
radiation. Table S-3 summarizes the total Federal effort in terms of

Table 5-3

Pollution Control and Abatement ActivitiesBy Media or
Pollutant

[In millions of dollars

Media or pollutant

Media polluted;

Obligations

1971
actual

1972
estimate

1973
estimate

Water;
Construction grants and loans 1,285 2,052 2,176
Other 248 487 510

Air 245 433 $06
Land 49 60 64
Other (e.g., living things, materials) 136 194 246
Multimedia (i.e., more than one of above) 53 63 74

Total 2,017 3,288 3,577

Selected pollutants:
Solid wastes 46 61 64
Pesticides 36 48 51
Radiation 137 144 152
Noise 41 57 61

Excludes $35 million in 1973 for EPA which will be proposed in a separate
transmittal (see footnote for table S-1).

2 Funds for selected pollutants are included in the "media" breakdown above.
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media polluted and also identifies funding associated with selected
pollutants. Among the media, water pollution currently receives the
greatest share-73 percentof total Federal pollution control obli-
gations. This large share is a result of grants and loans for construc-
tion of municipal waste treatment facilities.

Air pollution control efforts account for 14 percent of the total.
Federal efforts in 1973 include research and development, grants to
State and local air pollution control agencies, and direct Federal
operations such as monitoring, standard setting, and enforcement
Increased emphasis will be given in 1973 to improving knowledge
of the health related effects of various concentrations of pollutants;
and quantifying the health benefits that would result from their
control. Activities relating to pollution of land are for research and
other activities concerned with effects of acid mine drainage, nutri-
ents, pesticides, and other substances.

Federal pollution control activities relating to radiation, pesticides,
solid wastes, and noise are largely confined to research relating to
effects, control technology, and standard setting and enforcement.

Excluded from funding shown above for pollution control and
abatement activities are:

Activities to reduce or avoid the use of pesticides funding for
such activity is expected to be approximately $66 million in 1973,
up from $57 million in 1972 for both research and education
programs largely carried out by the Department of Agriculture;
and
Activities that are carried on for some other primary purpose
but which also contribute to the reduction of pollution. For ex-
ample, extensive activities to hold soil in place to preserve soil
productivity, such as those financed by the Department of Agri-
culture, and erosion control activities by Corps of Engineers and
Department of Transportation (highways), have been excluded
from this analysis even though these activities also serve to reduce
sediment pollution of water.

recreation, parks, historic sites, fisheries and wildlife
preservation, and enhancement activities 1

Federal funding will increase for environmental protection and
enhancement activities such as providing recreational areas, parks,
historic sites, and fish and wildlifepreservation.

protection and enhancement activitiesThe Federal Government
provides grants to State and local governments for acquiring land for
recreational purposes, for preserving open space and historic proper-

The content of this category differs from that of the category entitled
"Selected environmental enhancement activities" in the 1972 budget special
analysis. The principal differences are exclusion of the highway beautifica-
don program under DOT and exclusion of the grants made by EDA in Com-
merce for recreation development projects. Funding data are not available for
1969-70 in areas comparable to 1971-73.
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ties, and for fish and wildlife refuges. Aid is also provided for research
and planning, construction and maintenance of recreational facilities
and wildlife refuges. Outlays for aid to State and local governments
will increase by 10 percent from $272 million in 1972 to $299 million
in 1973.

The Federal Government also performs directly such activities as
acquiring lands for the preservation of unique natural areas and for
recreation, supporting sport fisheries and wildlife preservation activi-
ties, preserving historic properties, and conducting related functions.

Environmental protection and enhancement activities include:
City recreation, which covers all federally assisted or direct Fed-
eral projects or activities (including historic preservation) which
are located within incorporated places of 25,000 or
more population.
Unique natural areas and endangered species, which covers all
national parks, monuments, scenic rivers, trails, wilderness sea-
shore and refuges for endangered species and similar non-Federal
areas.
Noncity general recreation, which covers all national recreation
areas, recreation programs in national forests, separable recrea-
tion costs for Federal water projects, and federally assisted State
and local areas located outside incorporated places of 25,000 or
more population.
Sport fish and wildlife, which covers all national wildlife refuges,
national fish hatcheries and federally assisted projects serving
similar purposes including rare and endangered species.
Historic preservation and rehabilitation, which covers all na-
tional historic sites, military parks, battlefields, and similar areas
and federally assisted historic preservation and rehabilitation.
All other activities, which includes all Federal aid and direct
Federal costs for general administration, planning, studies and
similar activities not otherwise allocated.

[In millions of dollars]

1971
actual

1972
estimate

1973
estimate

Budget authority 870 1,056. 962
Obligations 752 1,061 1,017
Outlays 674 887 898
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Table S-4.

Selected Environmental Protection and Enhancement
Activities

[In millions of dollars]

Budget authority Outlays
1971
actual

1972
estimate

1973
estimate

1971
actual

1972
estimate

1973
estimate

Financial aid to State
and local govern-
ments:

Purchase, develop-
ment, and opera-
tions:

City recreation 114 151 133 55 90 104
Preserve unique

natural areas
and protect
endangered
species 27 36 36 14 23 25

Noncity genera!
.

recreation 139 188 147 52 86 101
Sport fish and

wildlife 51 56 63 45 62 57
Historic preser-

vation and
rehabilitation 7 8 10 2 8 10

All other State
and local aid 1 3 4 1 2 3

Subtotal 339 442 392 168 272 299

Direct Federal activities:
Purchase, develop-

ment, and opera-
titans:

City recreation 33 35 40 30 33 39
Prnerve unique

natural areas
and protect
endangered
species 95 93 134 78 118 137

Noncity general
recreation 231 279 159 227 259 198

Sport fish and
wildlife 100 110 111 100 104 123

Historic preser-
vation and
rehabilitation 35 58 56 34 80 63All other direct
Federal
activity 37 40 41 37 40 40

subtotal 531 614 570 506 615 599

Total 870 1,056 962 674 867
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agencies involvedThe Department of the Interior accounts for
approximately 70 percent of the environmental protection and en-
hancement activities described in this section.

The Bureau of Outdoor Recreation promotes coordination of Fed-
eral outdoor recreation programs, and administers the land and water
conservation fund which provide grants for planning, acquisition and
development of State and local recreation areas and Federal pur-
chases of nationally important lands. The 1973 budget for the land
and water conservation fund continues the President's legacy of
parks initiative by providing $197 million for grants to State and local
governments to help them meet the increasing demand for local
recreation areas, especially those located in or near major cities. The
amount for grants in 1972, to launch the legacy of parks initiative,
includes appropriation of unused prior year authorization and, there-
fore, is $58 million higher than the amount in 1973. In 1973, a total
of $98 million is provided for Federal land purchases made by sev-
eral agencies to preserve nationally important natural and historic
areas, including endangered species habitats. Newly authorized areas
for which funds arc provided to continue acquisition in 1973 are
Sleeping Bear Dunes National Lakeshore, Voyageurs National Park,
Gulf Islands National Seashore, and Chesapeake and Ohio Canal
Historic Park. Emphasis will also be placed on acquisition of lands in
older natural preservation areas and parks such as Everglades Na-
tional Park.

The Bureau of Sport Fisheries and Wildlife provides assistance to
State and local governments for fish and wildlife restoration, man-
agement and research. The Bureau administers 97 hatcheries, which
help to support inland fisheries resources, and 329 units in the Na-
tional Wildlife Refuge System which includes about 28 million acres,
of which nearly 20 million acres are in Alaska. Endangered species,
including nine mammals, 15 birds, and the alligator, are protected on
82 of the national wildlife refuges. The Bureau manages 256 wildlife
refuges with 3.9 million acres for migratory waterfowl and 51 other
areas with 4 million acres for other migratory birds.

The National Park Service administers 284 areas comprising about
29 million acres located in 47 States, the District of Columbia, Puerto
Rico, and the Virgin Islands. These include national parks, monu-
ments, historic sites, and national recreation areas which have been
established to preserve the Nation's natural and historic heritage. In
1973 the Park Service will commence planning and design work for
visitor facilities in the Nation's Capital and elsewhere for the Ameri-
can Revolution bicentennial. The Park Service also encourages the
preservation of additional historic properties throughout the Nation
by assisting the States and territories to conduct statewide historic
preservation surveys and by making matching grants for individual
preservation projects.
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The Bureau of Land Management protects and manages over 450
million acresmainly in the Western States and Alaska. This land
area represents 60 percent of all federally owned lands and 20 per-
cent of America's total 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 sus-
tamed yield in such a way as to protect the quality of the environ-
ment. An important ongoing program the bureau administers is the
Johnny Horizon antilitter campaign on the public lands. The Bu-
reau of Reclamation provides recreation facilities on some of the
reservoir projects which it constructs.

The Department of Housing and Urban Development provides
grants to help States and localities acquire and develop open space
lands. In 1973, the open space program will be folded into the new
urban community development revenue sharing program, upon en-
actment of pending legislation. Consequently, the $100 million re-
quested in 1973 for the open space program, which is the same as
the 1972 appropriation, will be transferred to the revenue sharing
program upon its enactment. This will allow increased flexibility for
communities to meet recreational needs in their areas.

The Department of Agriculture carries out a variety of environ-
mental enhancement activities, particularly through the Forest
Service. The 187 million acres of National Forest System lands are
managed in accordance with the provisions of The Multiple Use-
Sustained Yield Act to provide outdoor recreation, range, timber,
watershed and wildlife values in combinations that will best meet the
needs of the Nation without impairing the productivity of the land.
A review of all existing primitive areas for possible designation as
wilderness is underway in accordance with the provision of the
Wilderness Act and a new program in cooperative law enforcement
is proposed for implementation in 1972 and 1973. Other activities in-
clude research to develop more attractive and durable plants, shrubs,
flowers, and trees to improve natural beauty.

The Corps of Engineers provides facilities for water-based recre-
ation at reservoirs and other public works. As of January 1971; these
facilities included 3,284 recreation areas providing 2,666 designated
day-use areas, 1,391 designated camping areas with over 50,000
campsites.

donations and bargain sales of federal property Assistance to
State and local governments for parks, recreation, and historic preser-
vation also is provided in the form of donations of Federal surplus
properties and the sale at $2.50 per acre of public domain lands. In
1973, an estimated 20,000 acres of Federal surplus property valued at
$120 million will be donated and 15,000 acres of public domain lands
will be sold at $2.50 per acre for these purposes.
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Table S-5.

Recreation, Parks, Historic Sites, Fisheries, and Wildlife
Activities

[In millions of dollars]

Agency
Budget authority Outlays

1971
actual

1972
estimate

1973
estimate

1971
actual

1972
estimate

1973
estimate

Interior 642 787 673 485 651 626
Agriculture 96 108 105 92 105 107
Housing and Orban

Development 75 100 100 40 70 79
Defense Civil 39 41 65 39 41 65
Labor 12 12 12 12 12 12
Tennessee Valley

Authority 3 4 3 3 4
Other agencies 3 4 4 4 4

Total 870 1,096 962 674 e87 898

understanding, describing, and predicting the environment 2' 3

Federal agencies conduct a wide variety of activities to understand,
describe, and predict environmental conditions. Objectives range
from the provision of routine weather forecasts to the scientific under-
standing of complex ecological systems. Funding for these activities
will increase in 1973.

[in millions of dollars]

1970
actual

1971
actual

1972
estimate

1973
estimate

Budget authority 719 914 1,031 1,101
Obligations 710 914 1,050 1,117
Outlays 702 856 951 1,051

activities- Over half of the funding for this category supports
environmental observation and measurement to describe and predict
weather and ocean conditions and to develop methods of prediction
and control of earthquakes.

Outlays will increase by 10 percent, from S,18-1 million in 1972 to
$531 million in 1973 for research, development, and upn-ational ac-

This section excludes activities reported under pollution control and abate-
ment.

a Funding data are not available for 1969 on a basis comparable to 1970-73.
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tivities in this category, Funding will also be increased, but less
sharply for:

Survey activities to describe the phyical env ronment for the
purpose of preparing maps and charts; and
Weather modification.

Table S-6.

Understanding, Describing, and Predicting the Environment
(In millions of dollars]

Type of activity Budget authority Outlays
1971
actual

1972
estimate

1973
estimate

1971
actual

1972
estimate

1973
estimate

Observe and predict
weather and ocean
conditions, disturb-
ances:

Research and de-
velopment 193 210 253 163 194 223Operations 284 297 313 287 290 308

Locating and describing
natural resources:

Research and de-
velopment 172 172 149 156 152 148Operations 70 79 81 66 77 81

Physical environmental
surveys:

Research and de-
velopment 6 8 14 6 8 14

Operations 81 99 102 76 87 102Weather modification 17 19 24 17 18 22
Research on environ-

mental impact on
man 33 42 51 29 38 47

Ecological and other
basic environmental
research 58 105 114 56 87 106

Total : 914 1,031 1,101 8 951 1,051

Additional emphasis will be placed upon research to develop a
better understanding of the impact of the environment on man, for
which outlays will be increased by 21 percent, from $38 million in
1972 to $47 million in 1973; and on ecological and other basic
environmental research, for which outlays will be increased by 22
percent, from $87 million in 1972 to $106 million in 1973.

agencies involvedIn this overall category, the Depar4nent of
Commerce accounts for about 27 percent of all Federal activities.
NOAA carries on a wide range of environmental observation and
prediction activities, xi mther modification experiments, mapping
and charting, development of instrumentation, data dissemination
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services, and related research. Outlays will increase from $264 mil-
lion in 1972 to $309 million in 1973 for improved weather services;
hurricane and severe storm warnings; weather modification research ;

earthquake and seismic research; environmental satellite system pro-
curement; monitoring, prediction, and assessment of marine re-
sources; and in the sea grant program with universities and with
industries.

The Department of Defense conducts activities in environmental
observation and measurement to describe and predict weather and
ocean conditions and disturbances important to military operations.
Research is conducted in oceanographic instrumentation develop-
ment and operational systems for observing and forecasting the ocean
environment. Research and development is also conducted in weather
modification by nuclear and nucleation process, cloud physics, nu-
merical modeling of warm fog and cumulous cloud situations, and
fog dispersal field experiments.

The National Science Foundation supports research activities re-
lated to improving the quality of the environment, such as the re-
gional environmental systems and weather modification, progruns
of research applied to national needs (RANN), the international
decade of ocean exploration (IDOE), and other environmentally
related research programs. Outlays will increase by 17 percent from
$136 million in 1972 to $159 million in 1973. Increases are due to
intensified large-scale RANN support of activities including: finding
ways to modify weather for man's benefit, measuring trace contami-
nants in the environment, and identifying and analyzing the prob-
lems of regional environmental systems such as the Chesapeake Bay,
Delaware Basin, and the Gallatin Canyon in the Rockies. In 1973
the IDOE progra.rn will support large field programs to make ship-
board measurements and to collect water samples in the major oceans.
Also IDOE will support comprehensive studies of the living resources
of the ocean including the biological aspects of coastal upwelling.

The Department of the Interior carries out such activities as ge-
ologic investigations, topographic mapping, weather modification, and
water resources research. Increases in 1973 will provide principally
for further research on the prediction and control of earthquakes,
increased mapping of the Outer Continental Shelf, and expansion
of Interior's work on application of remote sensing data from air-
craft and spacecraft to earth resource measurement and analysis.

The National Aeronautics and Space Administration conducts
activities concerned with the application of satellite technology to
atmospheric sciences and measurement of earth resources. Currently
under study is an assessment of the capabilities of remote sensing
systems to gather data on air, land, and water pollution with the
objective of demonstrating the feasibilty of remote sensing systems to
detect, identify, measure, and monitor the environmental effects of
various pollutants.
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The Department of Agriculture conducts research on such activi-
ties as remote sensing from aircraft of soil properties and uses, water
salinity, and plant stress effects. A variety of activities are conducted
to develop better materials and methods necessary to the establish-
ment of replacement vegetation and proper land management. Sev-
eral types of environmental analysis and monitoring systems have
been established in national forest and in State and private forest pro-
grams. Extensive climatological monitoring and forecasting is carried
out in connection with fire control programs. Emphasis will continue
on basic ecological research.

Table

Understanding, Describing, and Predicting the Environ-
ment, by Agency

[In millions of dollars]

Agency
Budget authority Outlays

1971
actual

1972
estimate

1973
estimate

1971
actual

1972
estimate

1973
estimate

Commerce 1 248 280 332 237 254 309
DefenseMilitary 176 174 165 161 164 107
National Science

Foundation 94 155 159 83 136 159
Interior 15 131 153 115 128 148
National Aeronautics

and Space Adminis-
tration 171 158 145 157 141 135

Agriculture 56 57 55 57 57 57
Health, Education. and

Welfare 20 26 28 19 22 27
Transportation 14 19 21 10 19 21
Smithsonian Institution 11 14 20 11 13 18
Other agencies 8 6 12 6 7 10

Total 914 1,031 1,101 856 951 1,051

I Funding shown above for Commerce has been adjusted to Include activities
actually carried out by the Departments of Defense, Interior, and Transportation and
National Science Foundation prior to Oct. 3.1970. The budget authority adjustment
is $9 million in 1971, and the related outlay adjustment is 514 million and 57
million In 1972,

The Department of Health, Education, and Welfare conducts a
variety of activities relating to environmental impact of man, princi-
pally research at the Department's National Institute of Environ-
mental Health Sciences.

The Department of Transportation conducts oceanographic and
meterological research and surveys largely through the Coast Guard.

The Smithsonian Institution conducts a variety of programs deal-
ing with environmental impact on man and is developing environ-
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mental baseline data on the abundance of plants and animals in
relation to modification of the environment by man. Biological and
physical data are being assenibled and analyzed on specific important
ecosystems to predict the consequences of environmental change.

sewer and water programs

Assistance for the construction of sewer and water systems is pro-
vided through Federal grants, direct loans, and insured loans. The
primary objective of Federal sewer and water programs is not pollu-
tion control, but rather urban or rural development. To the extent
assisted sewer projects provide environmental benefits, they do so as
a result of their association with waste treatment and other abatement
programs.

[In minion of dollars]

1969
estimate

1970
actual

1971
actual

1972
estimate

1973
estimate

Budget authority
Obligations
Outlays

295
420
300

252
409
364

573
546
331

765
622
455

150
610
550

Grants to finance water system and sewerline construction are made
by five Federal agencies. The Department of Housing and Urban
Development provides assistance for basic sewer and water facilities
as part of its community development efforts. Approximately 400
grant reservations will be made in both 1972 and 1973. In addition,
some public facility loans will be made to finance sewer and water
facilities construction in each of these years. Outlays will increase in
1973 by 15 percent, from $155 to $177 million. Grant reservations
under HUD's water and sewer program will continue at the $200 mil-
lion level in 1973. Unused balances are sufficient to fund the pro-
gram in 1973, so no additional appropriation is necessary. Increases
in this program have been limited, as Federal funds have been consid-
ered more important to expand the waste treatment construction
program.

The Department of Agriculture provides grants and loans for basic
water and waste falilities in rural communities with population not
in excess of 5,500 people. The total program levelgrants and loans-
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increased from $306 million in 1971 to $342 million In 1972 and
benefiting from the program increases from 266,000 in 1970 to
1973. Loans total $300 million in 1973. The number of rural families
500,000 in 1973. Outlays (after deducting the repayment of prior year
loans) will increase by 24 percent in 1973, from $231 to $287 million.

The Department of Commerce provides assistance to municipali-
ties as a part of its economic development efforts. Outlays will in-
crease by 9 percent from $66 million in 1972 to $72 million in 1973.
Other agencies providing sewer and water system grants are the Ap-
palachian Regional Commission and the Department of the Interior
(for the trust territory).

Grants and loans made by the Environmental Protection Agency,
Agriculture, Commerce, and Housing and Urban Development for
waste treatment plants and interceptor sewers are included in the
section on pollution control and abatement.

Table S-13.

Sewer and Water Programs

on millions of dollars]

Category
Budget authority Out la

1971
actual

1972
estimate

1973
estimate

1971
actual

1972
imate

1973
estimate

Purpose:
Sevier grants 243 312 39 88 113 118
Sewer loans 19 34 30 31 55 113
Water system grants 292 375 47 116 140 143
Water system loans 19 45 34 97 158 177

Total 573 765 150 331 466 550

Agencies:
Housing and Urban

Development 125 500 .., .. 148 155 177
Agriculture 140 165 56 117 231 287
Commerce

(economic devel.
opment) 80 83 84 54 66 72

Other agencies 18 17 12 11 15 14

Total 573 765 150 331 466

Funds provided 1)5, the above agencies which are for construction of waste treat.
rent facilities or Interceptor sewers, often counted as part of "sewer and water
programs," are included in the section on pollution control and abatement for
purposes of this analysis. Funds shown In above table are for water supply systems
and collecting sewers. They are not included in tables S-1, 2, or 3.
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environmental research and development activities
Sections of this analysis include funding for environmental researchand development activities for convenience of reference. Funding forR. & D. included in the three sections is summarized in table S-9.

Table SA

Environmental Research and Development Activities
[in millions of dollars]

Category Budget authority Outlays
1971

actual
1972

estimate
1973

estimate
1971
actual

1972
estimate

1973
estimate

Pollution control and
abatement 422 516 599 366 474 561Selected environmental
protection and en-
hancement activities 29 21 22 19 32 22Understanding, describ-
ing, and predicting 479 555 605 427 497 559

Total 921 1,093 1,226 812 1,003 1,142

other environmental activities
The meaning of the term "environment" is still subject to widelyvarying definitions. This special analysis of Federal funding for envi-ronmental activities has been limited to selected areas. Among theareas of federally funded activity important to environmental under-standing and environmental quality not included in this analysis are :Environment education;

Preventing or correcting environmental degradation resultingfrom public works or natural resource exploitation;
Management of public lands;
Population control and population distribution;
Federal activities conducted outside the United States (exceptthat scientific activities financed under the special foreign cur-rency program are included) ;
Activities to reduce or avoid the use of pesticides;
Increased cost of new facilities and low polluting fuels (e.g lowsulfur coal) to meet pollution control standards; and
Highway beautification program.
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appendix h

statements on proposed
federal actions affecting
the environment: guidelines*

1. Purpose.This memorandum provides guidelines to Federal
departments, agencies, and establishments for 'preparing detailed en-
vironmental statements on the proposals for legislation and other
major Federal actions significantly affecting the quality of the human
environment as required by section 102(2) (C) of the National En-
vironmental Policy Act (Public Law 91-190) ( hereafter "the Act
Underlying the preparation of such environmental statements is the
mandate of both the Act and Executive Order 11514 (35 F.R. 4247)
of March 4, 1970, that all Federal agencies, to the fullest extent
possible, direct their policies, plans and programs so as to meet na-
tional environmental goals. The objective of section 102(2) (C) of
the Act and of these guidelines is to build into the agency decision
making process an appropriate and careful consideration of the
environmental aspects of proposed action and to assist agencies in
implementing not only the letter, but the spirit, of the Act. This
memorandum also provides guidance on implementation of section
309 of the Clean Air Act, as amended (42 U.S.C. 1857 et seq.).

2. Policy. As early as possible and in all cases prior to agency
decision concerning major action or recommendation or a favor-
able report on legislation that significantly affects the environment,
Federal agencies will, in consultation with other appropriate Fed-
eral, State, and local agencies, assess in detail the potential environ-
mental impact in order that adverse effects are avoided, and environ-
mental quality is restored or enhanced, to the fullest extent practi-
cable. In particular, alternative actions that will minimize adverse
impact should be explored and both the long- and short-range inn=
plications to man, his physical and social sumundings, and to na-

6 Fed. Register, 7724-7729, Apr. 23, 1971.
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ture, should be evaluated in order to avoid to the fullest ent prac-
ticable undesirable consequences for the environment.

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. Consequently, each agency will establish, in consultation
with the Council on Environmental Quality, not later than June 1,
1970 (and, by July 1, 1971, with respect to requirements imposed by
revisions in these guidelines, which will apply to draft environmental
statements circulated after June 30, 1971), its own formal procedures
for: (1) Identifying those agency actions requiring environmental
statements, the appropriate time prior to decision for the consulta-
tions required by section 102(2) (C) , and the agency review process
for which environmental statements are to be available, (2) obtain-
ing information required in their preparation, (3) designating the
officials who are to be responsible for the statements, (4) consulting
with' and taking account of the comments of appropriate Federal,
State, and local agencies, including obtaining the comment of the
Administrator of the Environmental Protection Agency, whether or
not an environmental statement is prepared, when required under
section 309 of the Clean Air Act, as amended, and section 8 of these
guidelines, 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 including
procedures responsive to section 10 of these guidelines. These pro-
cedures should be consonant with the guidelines contained herein.
Each agency should file seven (7) copies of all such procedures with
the Council on Environmental Quality, which will provide advice to
agencies in the preparation of their procedures and guidance on the
application and interpretation of the Council's guidelines. The En-
vironmental Protection Agency will assist in resolving any question
relating to section 309 of the Clean Air Act, as amended.

(b) Each Federal agency should consult, with the assistance of the
Council on Environmental Quality and the Office of Management
and Budget if desired, with other appropriate Federal agencies in
the development 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.

(c) State and local review of agency procedures, regulations, and
policies for the administration of Federal programs of assistance to
State and local governments will be conducted pursuant to prwe-
dures established by the Office of Management and Budget Circular
No 1-85. For agency procedures subject to OMB Circular No. A-85
a 30-day extension in the July 1, 1971, deadline set in section 3(a)
is granted.

(d) It is imperative that existing mechanisms for obtaining the
ws of Federal, State, and local agencies on proposed Federal ac-
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tions be utilized to the extent practicable in dealing with environ-
mental matters. The Office of Management and Budget will issue
instructions, as necessary, to take full advantage of existing media-
isms (relating to procedures for handling legislation, preparation of
budgetary materials, new procedures, water resource and other proj-
ects, etc.)

4. Federal agencies included.Section 102(2) (C) applies to all
agencies of the Federal Government With respect to recommenda-
tions or favorable reports on proposals for (i) legislation and (ii)
other major Federal actions significantly affecting the quality of the
human environment. The phrase "to the fullest extent possible" in
section 102(2) (C) is meant to make clear that each agency of the
Federal Government shall comply with the requirement unless ex-
isting law applicable to the agency's operations expressly prohibits
or makes compliance impossible. (Section 105 of the Act provides
that "The policies and goals set forth in this Act are supplementary
to those set forth in existing authorizations of Federal agencies.")

5. Actions included.The following criteria will be employed by
agencies in deciding whether a proposed action requires the prepara-
tion of an environmental statement:

(a) "Actions" include but are not limited to:
(i) Recommendations or favorable reports relating to legislation

including that for appropriations. The requirement for following the
section 102 (2) (C) procedure as elaborated in these guidelines ap-
plies to both (1) agency recommendations on their own proposals for
legislation and (ii) agency reports on legislation initiated elsewhere.
(In the latter case only the agency which has primary responsibility
for the subject matter involved will prepare an environmental state-
ment.) The Officcof Management and Budget will supplement these
general guidelines with specific instructions relating to the way in
which the section 102(2) (C) procedure fits into its legislative clear-
ance process;

(ii) Projects and continuing activities: directly undertaken by
Federal agencies; supported in whole or in part through Federal con-
tracts, grants, subsidiaries, loans, or other forms of funding assistance;
involving a Federal lease, permit, license, certificate, or other entitle-
ment for use;

(iii) Policy, regulations, and procedure - making.
(b) The statutory clause "major Federal actions significantly af-

fecting the quality of the human environment" is to be construed by
agencies with a view to the overall, cumulative impact of the action
proposed (and of further actions contemplated). Such actions may
be localized in their impact, but if there is potential that the environ-
ment may be significantly affected, the statement is to be prepared.
Proposed 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,

406



agencies should bear in mind that the effect of many Federal deci-
sions about a project or complex of projects can be individually lirn-
ited 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 rep_ resents a decision in principle about a future major course
of action, or when several government agencies individually make
decisions about partial aspects of a major action. The lead agency
should prepare an environmental statement if it is reasonable to an-
ticipate a cumulatively significant impact on the environment from
Federal action. "Lez.d agency" refers to the Federal agency which has
primary authority for committing the Federal Government to a
course of action with significant environmental impact. As necessary,
the Council on Environmental Quality will assist in resolving ques-
tions of lead agency determination.

(c) 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 significant effects include
those that degrade the quality of the environment, curtail the range
of beneficial uses of the environment, and serve short-term, to the dis-
advantage of long-term, environmental goals. Significant effects can
also include actions which may have both beneficial and detrimental
effects, even if, on balance, the agency believes that the effect will be
beneficial. Significant adverse effects on the quality of the human en-
vironment include both those that directly affect human beings and
those that indirectly affect human beings through adverse effects on
the environment.

(d) Because of the Act's legislative history, environmental protec-
tive regulatory activities concurred in or taken by the Environmental
Protection Agency are not deemed actions which require the prepa-
ration of environmental statements under section 102(2) (C) of the
Act.

6. Content of environmental statem (a) The following points
are to be covered:

(i) A description of the proposed action including information
and technical data adequate to permit a careful assessment of en-
vironmental impact by commenting agencies. Where relevant, maps
should be provided.

(ii) The probable impact of the proposed action on the envi-
ronment, including impact on ecological systems such as wildlife,
fish, and marine life, Both primary rand secondary significant con-
sequences for the environmenta should be included in the analy-
sis. For example, the implications, if any, of the action for popu-
lation distribution or concentration should be estimated and an
assessment made of the effect of any possible change in popula-
tion patterns upon the resource base, including land use, water,
and public services, of the area in question,
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(iii) Any probable adverse environmental effects which cannot be
avoided (such as water or air pollution, undesirable land use patterns,
damage to life systems, urban congestion, threats to health or other
consequences adverse to the environmental goals set out in section
101(b) of the Act).

(iv) Alternatives to the proposed action (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 proposal which involves unresolved conflicts concerning alter-
native uses of available resources"). A rigorous exploration and ob-
jective evaluation of alternative actions that might avoid some or all
of the adverse environmental effects is essential. Sufficient analysis
of such alternatives and their costs and impact on the environment
should accompany the proposed action through the agency review
process in order not to foreclose prematurely options which might
have less detrimental effects.

(v) The relationship between local short-term uses of man's en-
vironment and the maintenance and enhancement of long-term pro-
ductivity. This in essence requires the agency to assess the action for
cumulative and long-term effects from the perspective that each
generation is trustee of the environment for succeeding generations.

(vi) Any irreversible and irretrievable commitments of resources
which would he involved in the proposed action should it be imple-
mented. This requires the agency to identify the extent to which the
action curtails the range of beneficial uses of the environment.

(vii) Where appropriate, a discussion of problems and objections
raised by other Federal, State, and loc:' agencies and by private or-
ganizations and individuals in the review process and the disposition
of the issues involved. (The section may be added at the end of the
review process in the final text of the environmental statement.)

(b) With respect to water quality aspects of the proposed action
which have been previously certified by the appropriate State or in-
terstate organization as being in substantial compliance with applica-
ble water quality standards, the comment of the Environmental
Protection Agency should also be requested.

(c) Each environmental statement should be prepared in accord-
ance with the precept in section 102(2) (A) of the Act that all agen-
cies of the Federal Government utilize a systematic, interdisciplinary
approach which will insure the integrated use of the natural and
social sciences and the environmental design arts in planning and
decisionmaking which may have an impact on man's environment.

(d) Where an agency follows a practice of declining to favor an
alternative until public hearings have been held on a proposed action,
a draft environmental statement may be prepared and circulated in-
dicating that two or more alternatives are under consideration.

(e) Appendix 1 prescribes the form of the summary sheet which
should accompany each draft and final environmental statement.
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7. Federal agencies to be consulted in connection with preparation
of environmental statement.A Federal agency considering an action
requiring an environmental statement, on the basis of (i) A draft
environmental statement for which it takes responsibility, or
comparable information followed by a hearing subject to the provi
sions of the Adnunistrative Procedure Act, should consult with, and
obtain the comment on the environmental impact of the action of,
Federal agencies with jurisdiction by law or special expertise with
respect to any environmental impact involved.. These Federal agen-
cies include components of (depending on the aspect or aspects of the
environment) :
Advisory Council on Historic Preservation.
Department of Agriculture.
Department of Commerce.
Department of Defense.
Department of Health, Education, and Welfare.
Department of Housing and Urban Development.
Department of the Interior.
Department of State.
Department of Transportation.
Atomic Energy Commission.
Federal Power Commission.
Environmental Protection Agency.
Office of Economic Opportunity.

For actions specifically affecting the environment of their geographic
jurisdictions; the following Federal and Federal-State agencies are
also to be consulted:
Tennessee Valley Authority.
Appalachian Regional Commission.
National Capital Planning Commission.
Delaware River Basin Commission.
Susquehanna River Basin Commission.

Agencies seeking comment should determine which one or more of
the above listed agencies are appropriate to consult on the basis of the
areas of expertise identified in appendix 2 to these guidelines. It is
recommended: (i) That the above listed departments and agencies
establish contact points, which often are most appropriately regional
offices, for providing comments on the environmental statements, and
(ii) that departments from which comment is solicited coordinate
and consolidate the comments of their component entities. The re-
quirement in section 102(2) (C) to obtain comment from Federal
agencies having jurisdiction or special expertise is in addition to any
specific statutory obligation of any Federal agency to coordinate or
consult with any other Federal or State agency. Agencies seeking com-
ment may establish time limits of not less than thirty (30) days for
reply, after which it may be presumed, unless the agency consulted
requests a specified extension of time, that the agency consulted has
no comment to make. Agencies seeking comment should endeavor
to comply with requests for extensions of time of up to fifteen (15)
days.
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8. interim EPA procedures for implementation of section 309 of
the Clean Air Act, as amended. (a) Section 309 of the Clean Air
Act, as amended, provides:

Sc.E 309. (a) The Administrator shall review and comment in writing
on the environmental impact of any matter relating to duties and responsibili-
ties granted pursuant to this Act or other provisions of the authority of the
Administrator, contained in any (1) legislation proposed by any Federal
department or agency, (2) newly authorized Federal projects for construction
and any major Federal agency action (other than a project for construction)
to which section 102(2) (C) of Public Law 91-190 applies, and (3) proposed
regulations published by any department or agency of the Federal Govern-
ment. Such written comment shall be made public at the conclusion of any such
review.

(b) In the event the Administrator determines that any such legislation,
action, or regulation is unsatisfactory from the standpoint of public health or
welfare or environmental quality, he shall publish his determination and the
matter shall be referred to the Council on Environmental Quality.

(b) Accordingly, wherever an agency action related to air or water
quality, noise abatement and control, pesticide regulation, solid waste
disposal, radiation criteria and standards, or other provisions of the
authority of the Administrator if the Environmental Protection
Agency is involved, including his enforcement authority, Federal
agencies are required to submit for review and comment by the Ad-
ministrator in writing: (i) Proposals for new Federal construction
projects and other major Federal agency actions to which section 102
(2) (C) of the National Environmental Policy Act applies, and (ii)
proposed legislation and regulations, whether or not section 102(2)
(C) of the National Environmental Policy Act applies. (Actions re-
quiring review by the Administrator do not include litigation or en-
forcement proceedings.) The Administrator's comments shall con-
stitute his comments for the purposes of both section 309 of the
Clean Air Act and section 102(2) (C) of the National Environmental
Policy Act. A period of 45 days shall be allowed for such review. The
Administrator's written comment shall be furnished to the responsi-
ble Federal department or agency, to the Council on Environmental
Quality and summarized in a notice published in the Federal Register.
The public may obtain copies of such comment on request from the
Environmental Protection Agency.

9. State and local review.Where no public hearing has been held
on the proposed action at which the appropriate State and local
review has been invited, and where review of the environmental im-
pact of the proposed action by State and local agencies authorized to
develop and enforce environmental standards is relevant, such State
and local review shall be provided as follows:

(a) For direct Federal development projects and projects assisted
under programs listed in attachment D of the Office of Management
and Budget Circular No. A-95, review of draft environmental state-
ments by State and local governments will be through procedUres set
forth under part 1 of Circular No. A-95.
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(b) Where these procedures are not appropriate and where a pro-
posed action affects matters within their jurisdiction, review of the
draft environmental statement on a proposed action by State and
local agencies authorized to develop and enforce environmental
standards and their comments on the environmental impact of the
proposed action may be obtained directly or by distributing the draft
environmental statement to the appropriate State, regional, and
metropolitan clearinghouses unless the Governor of the State in-
volved his designated some other point for obtaining this review.

10. Use of statements in agency review processes; distribution
to Council on Environmental Quality; availability to public. (a)
Agencies will need to identify at what stag_e or stages of a series of
actions relating to a particular matter the environmental statement
procedures of this directive will be applied. It will often be necessary
to use the procedures both in the development of a national program
and in the review of proposed projects within the national program.
However, where a grant-in-aid program does not entail prior ap-
proval by Federal agencies of specific projects the view of Federal,
State, and local agencies in the legislative process may have to suffice.
The principle to be applied is to obtain views of other agencies at
the earliest feasible time in the development of program and project
proposals. Care should be exercised so as not to duplicate the
clearance process, but when actions being considered differ signifi-
cantly from those that have already been reviewed pursuant to sec-
tion 102(2) (C) of the Act an environmental statement should be
provided.

(b) Ten (10) copies of draft environmental statements (when
prepared), ten (10) copies of all comments made thereon (to be
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
all comments received thereon by the responsible agency from Fed-
'era!, State, and local agencies and from private organizations and in-
dividuals) shall be supplied to the Council on Environmental Quality
in the Executive Office of the President (this will serve as making en-
vironmental statements available to the President). It is important
that draft environmental statements be prepared and circulated for
comment and furnished to the Council early enough in the agency
review process before an action is taken in order to permit meaning-
ful consideration of the environmental issues involved. To the max-
imum extent practicable no administrative action (i.e., any proposed
action to be taken by the agency other than agency proposals for
legislation to Congress or agency reports on legislation) subject to
section 102(2) (C) is to be taken sooner than ninety (90) days after
a draft environmental statement has been circulated for comment,
furnished to the Council and, except where advance public disclosure
will result in significantly increased costs of procurement to the Cow-
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ernment, 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 environmental statement
gether with comments) has been made available to the Council and
the public. If the final text of an environmental statement is filed
within ninety (90) days after a draft statement has been circulated
for comment, furnished to the Council and made public pursuant
to this section of these guidelines, the thirty (30) day period and
ninety (90) day period may run concurrently to the extent that they
overlap.

(c) With respect to recommendations or reports on proposals for
legislation to which section 1©2(2) (C) applies, the final text of the
environmental statement and col-merits thereon should be available
to the Congress and to the public in support of the proposed legisla-
tion or report. In cases where the scheduling of congressional hear-
ings on recommendations or reports on proposals for legislation which
the Federal agency has forwarded to the Congress does not allow
adequate time for the completion of a final text of an environmental
statement (together with comments), a draft environmental state-
ment may be furnished to the Congress and made available to the
public pending transmittal of the comments as received and the final
text

(d) Where emergency 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 on Environmental Quality about alternative arrange-
rnents. Similarly, where there are overriding considerations of ex-
pense to the Government or impaired program effectiveness, the
responsible agency should consult the Council concerning appropri-
ate modifications of the minimum periods.

(e) In accord with the policy of the National Environmental
Policy 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 and
programs with environmental impact in order to obtain the views of
interested parties. These procedures shall include, whenever appro-.
priate, provision for public hearings, and shall provide the public
with relevant information, including information on alternative
courses of action. Agencies which hold hearings on proposed admin-
istrative actions or legislation should make the draft environmental
statement available to the public at least 15 days prior to the time of
the relevant hearings except where the agency prepares the draft
statement on the basis of a hearing subject to the Administrative Pro-
cedure Act and preceded by adequate public notice and information
to identify the issues and obtain the comments provided for in sections
6 to 9 of these guidelines.
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(f) The agency which prepared the environmental statement is
responsible for making the statement and the comments received
available to the public pursuant to the provisions of the Freedom of
Information Act (5 U.S.C., sec. 552), without regard to the exclu-
sion of interagency memoranda when such memoranda transmit com-
ments of Federal agencies listed in section 7 of these guidelines upon
the environmental impact of proposed actions subject to section 102
(2) (C)

(g) Agency procedures prepared pursuant to section 3 of these
guidelines shall implement these public information requirements and
shall include arrangements for availability of environmental state-
ments and comments at the head and appropriate regional offices of
the responsible agency and at appropriate State, regional, and metro-
politan clearinghouses unless the Governor of the State involved
designates some other point for receipt of this information.

11. Application of section 102(2) (C) procedure to existing proj-
ects and programs.---To the maximum extent practicable the section
102(2) (C) procedure should be applied to further major Federal
actions having a significant effect on the environment even though
they arise from projects or programs initiated prior to enactment of
the Act on January 1, 1970. Where it is not practicable to reassess the
basic course of action, it is still important that further incremental
major actions be shaped so as to minimize adverse environmental con-
sequences. 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.

12. Supplementary guidelines, evaluation of preccdures.(a.) The
Council on Environmental Quality after examining environmental
statements and agency procedures with respect to such statements will
issue such supplements to these guidelines as are necessary.

(b) Agencies will continue to assess their experience in the imple-
mentation of the section 102(2) (C) provisions of the Act and in
conforming with these guidelines and report thereon to the Council
on Environmental Quality by December 1, 1971. Such reports should
include an identification of the problem areas and suggestions for
revision or clarification of these guidelines to achieve effective co-
ordination of views on environmental aspects (and alternatives, where
appropriate) of proposed actions without imposing unproductive ad-
ministrative procedures.

RtissELL E. TRAIN,
Chairman.
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appendix i
A summary sheet should accompany each environmental statement sub-

mitted, consisting of no more than one page, and covering the following
items:

(Check one) ( ) Draft. ( ) Final Environmental Statement.
Name of Responsible Federal Agency (with name of operating division

where appropriate).
1. Name of Action. (Check one) ( ) Administrative Action. ( ) Legis-

lative Active.
2. Brief description of action indicating what States (and counties) par-

ticularly affected.
3. Summary of environmental impact and adverse environmental effects.
4. List alternatives considered.
5. a. (For draft statements) List all Federal, State, and local agencies

from which comments have been requested.
b. (For final statements) List all Federal, State, and local agencies and

other sources from which written comments have been received.
6, Dates draft statement and final statement made available to Council on

Environmental Quality and public.

appendix iifederal agencies with jurisdiction by law or special
expertise to comment on various types of environmental
impacts

air

air quality and air pollution control

Department of Agriculture: Forest Service (effects on vegetation),
Department of Health, Education, and Welfare (health aspects),
Environmental Protection Agency: Air Pollution Control Office.
Department of the Interior:

Bureau of Mines (fossil and gaseous fuel combustion).
Bureau of Sport Fisheries and Wildlife (wildlife).

Department of Transportation:
Assistant Secretary for Systems Development and Technology (auto

emission) .

Coast Guard (vessel emissions).
Federal Aviation Administration (aircraft emissions).

weather modification

Department of Commerce: National Oceanic and Atmospheric Adminis-
tration.

Department of Defense: Department of the Air Force.
Department of the Interior: Bureau of Reclamation.

energy

environmental aspects of electric energy generation and transmission
Atomic Energy Commission (nuclear power).
Environmental Protection Agency:
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Water Quality Office.
Air Pollution Control Office.

Department of Agriculture: Rural Electrification Administration (rural
areas).

Department of Defense: Any Corps of Engineers (hydro-facilities).
Federal Power Commission (hydro-facilities and transmission lines).
Department of Housing and Urban Development (urban areas).
Department of the Interior(facilities on Government lands).

natural gas energy development, transmission, and generation

Federal Power Commission (natural gas production, transmission, and
supply).

Department of the Interior:
Geological Survey.
Bureau of Mines.

hazardous substances

toxic materials
Department of Commerce: National Oceanic and Atmospheric Administra-

tion.
Department of Health, Education, and Welfare (health aspects).
Environmental Protection Agency.
Department of Agriculture:

Agricultural Research Service.
Consumer and Marketing Service.

Department of Defense.
Department of the Interior: Bureau of Sport Fisheries and Wildlife.

pesticides
Department of Agriculture:

Agricultural Research Service (biological controls, food and fiber produc-
tion).

Consumer and Marketing Service.
Forest Service.

Department of Commerce:
National Marine Fisheries Service.
National Oceanic and Atmospheric Administration.

Environmental Protection Agency: Office of Pesticides
Department of the Interior:

Bureau of Sport Fisheries and Wildlife (effects on fish and wildlife)
Bureau of Land Management.

Department of Health, Education, and Welfare (health aspect
herbicides

Department of Agriculture:
Agricultural Research Service.
Forest Service.

Environmental Protection Agency: Office of Pesticides.
Department of Health, Education, and Welfare (health aspects).
Department of the Interior:

Bureau of Sport Fisheries and Wildlife.
Bureau of Land Management.
Bureau of Reclamation.

transportation and handling of hazardous materials

Department of Commerce:
Maritime Administration.
National Marine Fisheries Service.
National Oceanic and Atmospheric Administration (impact on marine

life).
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Department of Defense:
Arched Services Explosive Safety Board.
Army Corps of Engineers (navigable waterways).

Department of Health, Education, and Welfare: Office of the Surgeon
General (health aspects).

Department of Transportation:
Federal Highway Administration Bureau of Motor Carrier Safety.
Coast Guard.
Federation Railroad Administration.
Federal Aviation Administration.
Assistant Secretary for Systems Development and T chnology.
Office of Hazardous Materials.
Office of Pipeline Safety.

Environmental Protection Agency (hazardous substances).
Atomic Energy Commission (radioactive substances).

land use and management

coastal areas: wetlands, estuaries, waterfowl refuges, and beaches
Department of Agriculture: Forest Service.
Department of Comnerce:

National Marine Fisheries Service (impact on marine life).
National Oceanic and Atmospheric Administration (impact on marine

life).
Department of Transportation: Coast Guard (bridges, navigation).
Department of Defense: Army Corps of Engineers (beaches, dredge, and ll

permits, Refuse Act permits).
Department of the Interior:

Bureau of Sport Fisheries and Wildlife.
National Park Service.
U.S. Geological Survey (coastal geology).
Bureau of Outdoor Recreation (beaches).

Department of Agriculture: Soil Conservation Service (soil stability, hy-
drology).

Environmental Protection Agency: Water Quality Office.

historic and archeological sites
Department of the Interior: National Park Service.
Advisory Council on Historic Preservation.
Department of Housing and Urban Development (urban ar

flood plains and watersheds
Department of Agriculture:

-Agricultural Stabilization and Research Service.
Soil Conservation Service.
Forest Service.

Department of the Interior.
Bureau of Outdoor Recreation.
Bureau of Reclamation.
Bureau of Sport Fisheries and Wildlife.
Bureau of Land Measurement.
U.S. Geological Survey.

Department of Housing and Urban Development (urban are
Department of Defense: Army Corps of Engineers. I

mineral land reclamation
Appalachian Regional Commission.
Department of Agriculture: Forest Service.
Department of the Interior:

Bureau of Mines.
Bureau of Outdoor Recreation.
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Bureau of Sport Fisheries and Wildlife,
Bureau of Land Management.
U.S. Geological Survey.

Tennessee Valley Authority.

parks, forests, and outdoor recreation
Department of Agriculture:

Forest Service.
Soil Conservation Service.

Department of the Interior:
Bureau of Land Management.
National Park Service.
Bureau of Outdoor Recreation.
Bureau of Sport Fisheries and Wildlife.

Department of Defense: Army Corps of Engineers.
Department of Housing and Urban Development (urban areas).

soil and plant life, sedimentation, erosion, and hydrologic conditions
Department of Agriculture:

Soil Conservation Service.
Agricultural Research Service.
Forest Service.

Department of Defense: Army Corps of Engineers (dredging, aquatic
plants).

Department of Commerce: National Oceanic and Atmospheric Administra-
tion.

Department of the Interior:
Bureau of Land Management.
Bureau of Sport Fisheries and Wildlife.
Geological Survey.
Bureau of Reclamation.

noise
noise control and abatement

Department of Health, Education, and Welfare (health aspects).
Department of Commerce: National Bureau of Standards.
Department of Transportation:

Assistant Secretary for Systems Development and Technology.
Federal Aviation Administration (Office of Noise Abatement).

Environmental Protection Agency (Office of Noise).
Department of Housing and Urban Development (urban land use aspects,

building materials standards).

physiological health and human well being
chemical contamination of food products

Department of Agriculture: Consumer and Marketing Service.
Department of Health, Education, and Welfare (health aspects).
Environmental Protection Agency: Office of Pesticides (economic poisons).

food additives and food sanitation

Department of Health, Education, and Welfare (health aspects).
Environmental Protection Agency: Office of Pesticides (economic poisons,

e.g., pesticide residues).
Department of Agriculture: Consumer Marketing Service (meat and poul-

try products).
microbiological contamination

Department of Health, Education, and Welfare (health aspects).
radiation and radiological health

Department of Commerce: National Bureau of Standards.

417



Atomic Energy Commission.
Environmental Protection Agency: Office of Radiation.
Department of the Interior: Bureau of Mines (uranium mines).

sanitation and waste systems
Department of Health, Education, and Welfare (health aspects).
Department of Defense: Army Corps of Engineers.
Environmental Protection Agency:

Solid Waste Office.
Water Quality Office.

Department of Transportation: U,S. Coast Guard (ship sanitation).
Department of the Interior:

Bureau of Mines (mineral waste and recycling, mine acid wastes, urban
solid wastes).

Bureau of Land Management (solid wastes on public lands).
Office of Saline Water (demineralization of liquid wastes).

shellfish sanitation
Department of Commerce:

National Marine Fisheries Service.
National Oceanic and Atmospheric Administration.

Department of Health, Education, and Welfare (health aspects)
Environmental Protection Agency; Office of Water Quality.

transportation
air quality

Environmental Protection Agency: Air Pollution Control Office.
Department of Transportation: Federal Aviation Administration.
Department the Interior:

Bureau of Outdoor Recreation.
Bureau of Sport Fisheries and Wildlife.

Department of Commerce: National Oceanic and Atmospheric Administra-
tion (meteorological conditions).

water quality

Environmental Protection Agency: Office of Water Quality.
Department of the Interior: Bureau of Sport Fisheries and Wildlife.
Department of Commerce: National Oceanic and Atmospheric Administra-

tion (impact on marine life and ocean monitoring).
Department of Defense: Army Corps of Engineers.
Department of Transportation: Coast Guard.

urban

congestion in urban areas, housing and building displacement
Department of Transportation: Federal Highway Administration.
Office of Economic Opportunity.
Department of Housing and Urban Development.
Department of the Interior; Bureau of Outdoor Recreation,

environmental effects with special impact in low-income neighborhoods
Department of the Interior: National Park Service.
Office of Economic Opportunity.
Department of Housing and Urban Development (urban areas).
Department of Commerce (economic development areas).
Economic Development Administration.
Department of Transportation: Urban Mass Transportation Administra-

tion,

rodent control
Department of Health, Education, and Welfare (health aspects).
Department of Housing and Urban Development (urban areas).
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urban planning

Department of Transportation: Federal Highway Administration.
Department of Housing and Urban Development.
Environmental Protection Agency.
Department of the Interior:

Geological Survey.
Bureau of Outdoor Recreation.

Department of Commerce: Economic Development Administration.

water

water gdality and water pollution control
Department of Agriculture:

Soil Conservation Service.
Forest Service.

Department of the Interior,
Bureau of Reclamation.
Bureau of Land Management.
Bureau of Sport Fisheries and Wildlife.
Bureau of Outdoor Recreation,
Geological Survey.
Office of Saline Water.

Environmental Protection Agency: Water Quality Office.
Department of Health, Education, and Welfare (health aspects).
Department of Defense:

Army Corps of Engineers.
Department of the Navy (ship pollution control).

Department of- Transportation: Coast Guard (oil spills, ship sanitation).
Department of Commerce: National Oc,ianic and Atmospheric Administra-

tion,

marine pollution

Department of Commerce: National Oceanic and Atmospheric Administra-
tion.

Department of Transportation: Coast lard.
Department of Defense:

Army Corps of Engineers.
Office of Oceanographer of the Navy.

river and canal regulation and stream channelization

Department of Agriculture: Soil Conservation Service.
Department of Defense: Army Corps of Engineers.
Department of the Interior:

Bureau of Reclamation.
Geological Survey.
Bureau of Sport Fisheries and Wildlife.

Department of Transportation: Coast Guard.
wildlife

Environmental Protection Agency.
Department of Agriculture:

Forest Service.
Soil Conservation Service.

Department of the Interior:
Bureau of Sport Fisheries and Wildlife.
Bureau of Land Management.
Bureau of Outdoor Recreation.
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selected federal agency offices for receiving and coordinating
comments upon environmental impact statements
advisory council on historic preservation

Robert Garvey, Executive Director, Suite 618, 801 19th Street NW., Wash-
ington, D.C. 20006, 343-8607.
department of agriculture

Dr. T.C. Byer ly, Office of the Secretary, Washington, D.C., 20250, 388-
7803.

appalachian regional commission
Orville H. Lerch, Alternate Federal Co-Chairman, 1666 Connecticut Ave-

nue NW., Washington, D.C. 20235, 967-4103.
atomic energy commission

For nonregulatory matters: Joseph J. DiNunno, Director, Office of En-
vironmental Affairs, Washington, D.C. 20545, 973-5391.

For regulatory matters: Lester R. Rogers, Director, Division of Radiation
and Environmental Protection, Washington, D.C. 20545, 973-7376.
civil aeronautics board

Warren Sharfman, Legal Division, Washington, D.C. 20428, 382-4356.
department of the army (corps of engineers)

Col. William L. Barnes, Executive Director of Civil Works, Office of the
Chief of Engineers, Washington, D.C. 20314, 693-7168.
department of commerce

Dr. Sydney R. Caller, Deputy Assistant Secretary for Environmental Affairs,
Washington, D.C. 20230, 967-4335.
department of defense

John Busterud, Deputy Assistant Secretary, Environmental t Quality The
Pentagon, Washington, D.C. 20301, 695-5030.
delaware river basin commission

W. Brinton Whitall, Secretary, Post Office Box 360, Trenton, N, J. 08603,
609883 -9500.
environmental protection agency

Sheldon Meyers, Director, Office of Federal Activities, Washington, D.C.
20460, 755-0920.

federal power commission
Frederick H. Warren, Commission's Advisor on Environmental Quality,

441 G Street NW., Washington, D.C. 20426, 38&-6084.
general services administration

Rod Kreger, Deputy Administrator, General Services Administration, Wash-
ington, D.C. 20405, 343-6077.

Alternate contact: Aaron Woloshin, Director, Office of Environmental Af-
fairs, General Services Administration _ADF, 343-4161.
department of health, education, and welfare

Dr. Merlin K. Duval, Assistant Secretary for Health and Science Affairs;
HEW North Building, Washington, D.C. 20202, 963-4254.
department of housing and urban development'

Samuel C. Jackson, Assistant Secretary for Community Planning and
Development; Washington, D.C. 20410, 755-6736.
department of the Interior

Bruce Blanchard, Director, Environmental Project Review, Washington,
D.C. 20240, 343-3891.
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interstate commerce commission
Fritz Kahn, General Counsel, Washington, D.C. 20423, 343-4831.

national aeronautics and space administration
Ralph E. Cushman, Special Assistant, Office of Administrator, Washing.

ton, D.C. 20546, 755-8440.
national science foundation

Alfred Eggers, Assistant Director, Research Applied to National Needs,
Washington, D.C. 20550, 632-7424,
tennessee valley authority

Dr. Francis Gartrell, Director of Environmental Research and Development,
720 Edney Building, Chattanooga, Tenn. 37401, 615-755-2002.
department of transportation

John C. Hirten, Acting Assistant Secretary for Environment and Urban
Systems, Washington, D.C. 20590, 426-4563.
department of treasury

Richard E. Slitor, Assistant Director, Office of Tax Analysis, Washington,
D.C. 20220, 964-2797.
department of state

Christian Herter, Jr, Special Assistant to the Secretary for Environmental
Affairs, Washington, D.C. 20520, 632-7964.

I Contact the Assistant Secretary with regard to environmental impacts of
legislation, policy statements, program regulations and procedures, and prec-
edent-making project decisions. For all other HUD consultation, contact
the HUD Regional Administrator in whose jurisdiction the project lies, as
follows:

James J. Barry, Regional Administrator I, Attention: Environmental
Clearance Officer, Room 405, John F. Kennedy Federal Building, Boston,
Mass. 02203, 617-223-4066.

S. William Green, Regional Administrator II, Attention: Environmental
Clearance Officer, 26 Federal Plaza, New York, N.Y. 10007, 212-264-8068.

Warren P. Phelan, Regional Administrator III, Attention: Environmental
Clearance Officer, Curtis Building, Sixth and Walnut Streets, Philadelphia, Pa.
19106, 215-597-2560.

Edward H Baxter, Regional Administrator IV, Attention: Environmental
Clearance Officer, Peachtree-Seventh Building, Atlanta, Ga. 30323, 404 -526-
55.85.

George Vavoulis, Regional Administrator V, Attention: Environmental
Clearance Officer, 360 North Michigan Avenue, Chicago, Ill, 60601, 312:353-5680.

Richard L. Morgan, Regional Administrator VI, Attention: Environmental
Clearance Officer, Federal Office Building, 819 Taylor Street, Fort Worth,
Tex. 76102, 817-334-2867.

Harry T. Morley, Jr Regional Administrator VII, Attention: Environmen-
tal Clearance Officer, 911 Walnut Street, Kansas City, Mo. 64106, 816-374-
2661.

Robert C. Rosenheirn, Regional Administrator VIII, Attention: Environ-
mental Clearance Officer, Samsonite Building, 1051 South Broadway, Denver,
Colo. 80209, 303-837-4061.

Robert H. Baida, Regional Administrator IX, Attention Environmental
Clearance Officer, 450 Golden Gate Avenue, Post Office Box 36003, San
Francisco, Calif. 94102, 415-556-4752.

Oscar P. Pederson, Regional Administrator X, Attention: Environmental
Clearance Officer, Room 226, Arcade Plaza Building, Seattle, Wash. 98101,
205-583-5415.
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appendix i

executive order 11643,
environmental safeguards on
activities for animal damage
control on federal lands,
february 8, 1972

By virtue of the authority vested in me as President of the United
Sta s and in furtherance of the purposes and policies of the Na-
ti, 1 Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.)
and the Endangered Species Conservation Act of 1969 (16 U.S.C.
668aa), it is ordered as follows:
section 1, policyIt is the policy of the Federal Government to
(1) restrict the use on Federal lands of chemical toxicants for the
purpose of killing predator), mammals or birds; (2) restrict the use
on such lands of chemical toxicants which cause any secondary poi-
soning effects for the purpose of killing other mammals, birds, or
reptiles; and (3) restrict the use of both such types of toxicants in
any Federal programs of mammal or bird damage control that may
be authorized by law. All such mammal or bird damage control pro-
grams shall be conducted in a mariner which contributes to the main-
tenance of environmental quality, and to the conservation and
protection, to the greatest degree possible, of the Nation's wildlife
resources, including predatory animals.
section 2. definitionsAs used in this order the term:

(a) "Federal lands" means all real property owned by or leased
to the Federal Government, excluding (1) lands administered by
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the Secretary of the Interior pursuant to his trust responsibilities for
Indian affairs. and (2) real property located in metropolitan areas.

(b) "Agencies" means the departments, agencies, and establish-
ments of the executive branch of the Federal Government.

(c) "Chemical toxicant" means any chemical substance which,
when ingested, inhaled, or absorbed, or when applied to or injected
into the body, in relatively small amounts, by its chemical action may
cause significant bodily rnJfunction, injury, illness, or death, to ani-
mals or man.

(c1) "Predatory mammal or bird" means any mammal or bird
which habitually preys upon other animals or birds.

(e) "Secondary poisoning effect" means the result attributable to
a chemical toxicant which, after being ingested, inhaled, or absorbed,
or when applied to or injected into, a mammal, bird, or reptile, is re-
tained in its tissue or otherwise retained in such a manner and quan-
tity that the tissue itself or retaining part if thereafter injested by man,
mammal, bird, or reptile, produces the effects set forth in paragraph
(c) of this section.

(f) "Field use" means on lands not in, or immediately adjacent to,
occupied buildings.
section 3. restrictions on use of chemical toxicants(a) Heads
of agencies shall take such action as is necessary to prevent on any
Federal lands under their jurisdiction, or in any Federal program of
mammal or bird damage control under their jurisdiction :

(1) the field use of any chemical toxicant for the purpose of kill-
ing a predatory mammal or bird; or

(2) the field use of any chemical toxicant which causes any sec-
ondary poisoning effect for the purpose of killing mammals, birds, or
reptiles.

(b) Notwithstanding the provisions of subsection (a) of this sec-
tion, the head of any agency may authorize the emergency use on
Federal lands under his jurisdiction of a chemical toxicant for the
purpose of killing predatory mammals or, birds, or of a chemical toxi-
cant which causes a secondary poisoning effect for the purpose of
killing other mammals, birds, or reptiles, but only if in each specific
case he makes a written finding, following consultation with the
Secretaries of the Interior, Agriculture, and Health, Education, and
Welfare, and the Administrator of the Environmental Protection
Agency, that any emergency exists that cannot be dealt with by means
which do not invohre use of chemical toxicants, and that such use is
essential:

(1) to the protection of the health or safety of human life;
(2) to the preservation of one or more wildlife species threatened

with extinction, or likely within the foreseeable future to become so
threatened; or

(3) to the prevention of substantial irretrievable damage to na-
tionally significant natural resources.
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section 4. rules for implementation of orderHeads of agencies
shall issue such rules or regulations as may be necessary and appro-
priate to carry out the provisions and policy of this order.

RICHARD NIXON.
The White House

February 8, 1972

424



appendix j

executive order 11644,
use of off-road vehicles
on the public lands
february 8, 1972

An estimated 5 million off-road recreational vehiclesmotorcycles,
minibikes, trail bikes, snowmobiles, dunebuggies, all-terrain vehicles,
and othersare in use in the United States today, and their popu-
larity continues to increase rapidly. The widespread use of such
vehicles on the public landsoften for legitimate purposes but also
in frequent conflict with wise land and resource management prac-
tices environmental values, and other types of recreational activity
has demonstrated the need for a unified Federal policy toward the
use of such vehicles on the public lands.

Now, therefore, by virtue of the authority vested in me as Presi-
dent of the United States by the Constitution of the United States
and in furtherance of the purpose and policy of the National Environ-
mental Policy Act of 1969 (42 U.S.C. 4321), it is hereby ordered as
follows:
section 1. purposeIt is the purpose of this order to establish
policies and provide for procedures that will ensure that the use of
off-road vehicles on public lands will be controlled and directed so
as to protect the resources of those lands, to promote the safety of all
users of those lands, and to minimize conflicts among the various uses
of those lands.
section 2. definitionsAs used in this order, the tem :

(1) "public lands" means (A) all lands under the custody and
control of the Secretary of the Interior and the Secretary of Agricul-
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ture, except Indian lands, (9) lands under the custody and control
of the Tennessee Valley Authority that are situated in western Ken-
tucky and Tennessee and are designated as "Land Between the
Lakes," and (C) lands under the custody and control of the Secretary
of Defense;

(2) "respective agency head" means the Secretary of the Interior,
the Secretary of Defense, the Secretary of Agriculture, and the Board
of Directors of the Tennessee Valley Authority, with respect to pub-
lic lands under the custody and control of each;

(3) "off -mad vehicle" means any motorized vehicle desicrned for or
capable of cross-country travel on or immediately over land, water,
sand, snow, ice, marsh, swampland or other natural terrain ; except
that such term excludes (A) any registered motorboat (B) any mili-
tary, fire, emergency, or law enforcement vehicle when used for emer-
gency purposes, and (C) any vehicle whose use is expressly author-
ized by the respective agency head under a permit, lease, license, or
contract; and

(4) "official use" means use by an employee, agent, or designated
representative of the Federal Government or one of its contractors in
the course of his employment, agency, or representation.
section 3. zones of use (a) Each respective agency head shall de-
velop and issue regulations and administrative instructions, within six
months of the date of this order, to provide for administrative desig-
nation of the specific areas and trails on public lands on which the
use of off -mad vehicles may be permitted, and areas in which the
use of off-road vehicles may not be permitted, and set a date by which
such designation of all public lands shall be completed. Those regula-
tions shall direct that the designation of such areas and trails will be
based upon the protection of the resources of the public lands, pro-
motion of the safety of all users of those lands, and minimization of
conflicts among the various uses of those lands. The regulations shall
further require that the designation of such areas and trails shall be
in accordance with the following

(1) Areas and trails shall be located to minimize damage to soil,
watershed, vegetation, or other resources of the public lands.

(2) Areas and trails shall be located to minimize harassment of
wildlife or significant disruption of wildlife habitats.

(3) Areas and trails shall be located to minimize conflicts between
off-road vehicle use and other existing or proposed recreational uses
of the same or neighboring public lands, and to ensure the compati-
bility of such uses with existing conditions in populated areas, taking
into account noise and other factors.

(4) Areas and trails shall not be located in officially designated
Wilderness Areas or Primitive Areas. Areas and trails shall be located
in areas of the National Park system, Natural Areas, or National
Wildlife Refuges and Game Ranges only if the respective agency
head determines that off-road vehicle use in such locations will not
adversely affect their natural, aesthetic, or scenic values.
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(b) The respective agency head shall ensure adequate' opportunity
for public participation in the promulgation of such regulations and
in the designation of areas and trails under this section.

(c) The limitations on off -road vehicle use imposed uncer this
section shall not apply to official use.
section 4. operating conditionsEach respective agency head shall
develop and publish, within one year of the date of this order, regula-
tions prescribing operating conditions for off-road vehicles an the
public lands. These regulations shall be directed at protecting re-
source values, preserving public health, safety, and welfare, and
minimizing use conflicts.
section 5. public informationThe respective agency head shall
ensure that areas and trails where off -road vehicle use is permitted
are well marked and shall provide for the publication and distribu-
tion of information, including maps, describing such areas and
trails and explaining the conditions on vehicle use He shall seek
cooperation of relevant State agencies in the dissemination of this
information.
section 6. enforcementThe respective agency head shall, where
authorized by law, prescribe appropriate penalties for violation of
regulations adopted pursuant to this order, and shall establish pro-
cedures for the enforcement of those regulations. To the extent per-
mitted by law, he may enter into agreements with State or local
governmental agencies for cooperative enforcement of laws and
regulations relating to off -road vehicle use.
section 7. consultationBefore issuing the regulations or adminis-
trative instructions required by this order or designating areas or trails
as required by this order and those regulations and administrative
structions, the Secretary of the Interior shall, as appropriate, consult
with the Atomic Energy Commission.
section 8. monitoring of effects and review (a) The respective
agency head shall monitor the effects of the use of off-road vehicles on
lands under their jurisdictions. On the basis of the information
gathered, they shall from time to time amend or rescind designations
of areas or other actions taken pursuant to this order as necessary to
further the policy of this order.

(b) The Council on Environmental Quality shall maintain
continuing review of the implementation of this order.

RICHARD NIXON.
The White House

February 8, 1972
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appendix k

advisory Committees of the
council 'Ori---envitonmental
quality

In addition to the Presidentially appointed Citizens' Advisory
Committee on Environmental Quality, the Council has appointed
three advisory committees: the Advisory Committee on Advanced
Automotive Power Systems, the Legal Advisory Committee, and the
Tax Policy Advisory Committee. 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

Established by Executive Order 11472, May 29, 1969, the com-
mittee advises the President and the Council on Environmental
Quality on all aspects of environmental quality and recommends
actions by Federal, State, and local governments and by the private
sector, The Council consults with the Committee pursuant to section
205 of the National Environmental Policy Act (42.U.S.C. § 4345).

Chairman
Laurance S. Rocke
Chairman
Rockefeller Brothers Fund
New York, N.Y.
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Members

Colonel Frank Borman
Senior Vice President
Eastern Air Lines, Inc.
Miami, Fla.

Henry L. Diamond
Commissioner
New York State Department of Environmental Conservation
Albany, N.Y.

Rene Dubos
Rockefeller University
New York, N.Y.

Jean Fassler
Supervisor, San Mateo County
Redwood City, Calif.

Professor E. Corinne Galvin
Ithaca College
Ithaca, N.Y.

Arthur Godfrey
Arthur Godfrey Productions
New York, N.Y.

A. Wesley Hodge
Hodge, Dahlgren & Hilli
Seattle, Wash.

Charles A. Lindbergh

Governor Torn McCall
Salem, Oreg.

Jack B. Olson
Olson Boat Company
Wisconsin Dells, Wis.

Willard F. Rockwell, Jr.
Chairman
North American Rockwell Corporation
Pittsburgh, Pa.

Lelan F. Sillin, Jr.
President and Chairman
Northeast Utilities
Hartford, Conn.
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Thaddeus F. WalkcAvicz
Rockefeller Family and Associates
New York, N.Y.

Mayor Pete Wilson
San Diegp, Calif.

meetings

November 21, 1969, Washington, D.C.
February 13, 1970, Washington, D.C.
May 8, 1970, Washington, D.C.
August 31, 1970, San Francisco, Calif.
November 30, 1970, Washington, D.C.
March 19, 1971, Washington, D.C.
June 18, 1971, Washington, D.C.
September 30/October 1, 1971, Portland, Oreg.
January 14, 1972, Washington, D.C.
April 21, 1972, Washington, D.C.
July 21, 1972, Washington, D.C.

advisory committee onsadvanced automotive power
systems

functions

The Committee advises the Council on research and development
programs and other technical progress toward developing low-emis-
sion, surface-vehicle power systems as alternatives to the present inter-
nal corr t.istion engine.

Chairman

Dr. David 0. Ragone
Dean, Thayer School of Engineering
Dartmouth College
Hanover, N.H.

Members

James L. Dooley
Vice President, Engineering
McCulloch Corporation
Los Angeles, Calif.

Dr. S, William Gouse,
Associate Dean
Carnegie Mellon University
Pittsburgh, Pa.

Dr. George J. Huebner, Jr.
Director of Research, Product Planning and Development
Chrysler Corporation
Detroit, Mich.
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Dr. Wolf H. Koch
Manager, Applied Electronics Department
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 Corporation
Warren, Mich.

Dr. John H. Sununu
Associate Dean, College of Engineering
Tufts University
Medford, Mass.

Government Liaison Members.

William B. Foote
Deputy Commissioner for Transportation
Transportation and Communications Service
General Services Administration
Washington, D.C.

Lewis Gerlach
Chief of Transportation Research
U.S Postal Service
Washington, D.C.

Dr. Lavrence A. Goldmuntz
Technical Assistant to Director
Office of Science and Technology
Washington, D.C.

George D. Kittredge
Division of Emission Control Technology
Environmental Protection Agency
Ann Arbor, Mich.

Dr. James R. McNesby
Chief, Physiml Chemistry Division
National Bureau of Standards
Washington, D:C.
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Dr. Ernest N. Petrick
Chief Scientist
U.S. Army Tank- Automotive Command
Warren, Mich.

Joel Rosenblatt
Examiner, Natural Resources Programs Division
Office of Management and Budget
Washington, D.C.

Henry O. Slone
Assistant Division Chief, Space Power Systems Division
National Aeronautics and Space Administration
Cleveland, Ohio

Dr. Richard L. Strornbotne
Department of Transportation
Washington, D.C.

Previous Members

Professor David 0. Harris
University of California
Santa Barbara, Calif.

Professor Frederick J. Hooven
Department of Engineering
Dartmouth College
Hanover, N.H.

Dr. Craig Marks
Assistant Director, Advance Product Engineering
General Motors Corporation
Warren, Mich.

Professor William Mirsky
Department of Engineering
University of Michigan
Ann Arbor, Mich.

Previous Government Liaison Members

Dr. S. William Gouse,
Valentine Russack
Glenn Schleede
Dr. Louis Schoen

meetings

July 9-10, 1970, Ann Arbor, Mich.
October 74, 1970, Washington, D.C.
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December 1617, 1970, Santa Barbara, Calif.
March 23-24, 1971, Phoenix, Ariz.
July 19-20, 1971, Hanover, N.H.
October 21-22 1971, Warren, Mich.
February 3-4-, 1972, Washington, D.C.
May 8-9, 1972, Boston, Mass.

legal advisory committee

functions

The Committee advises the Council on legal issues involved in
environmental legislation, regulation, and litigation. It has studied
the problems of public and private litigation, Federal enforcement of
antipollution laws, international environmental law, and law student
involvement in environmental programs.

Chairman

Whitney North Seymour, Jr.
U.S. Attorney for the Southern District of New York
New York, N.Y.

Members

Malcolm Baldwin
The Conservation Foundation
Washington, D.C.

William T. Coleman, Jr.
Dilworth, Paxson, Kalish, Levy and Coleman
Philadelphia, Pa.

Christopher DeMuth
University of Chicago Lativ School
Chicago, Ill.

Professor Frank P. Grad
Director, Legislative Drafting Research Fund
Columbia Law School
New York, N.Y.

Roger P. Hansen
Executive Director
Rocky Mountain Center on Environment
Denver, Colo.

Wesley A. Hodge
Hodge, Dahlgren & Hillis
Seattle, Wash.
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Professor Louis L. Jaffe e
Harvard Law School
Cambridge, Mass.

William F. Kennedy
Corporate Counsel
General Electric Company
New York, N.Y.

Professor Eugene Mooney
University of Kentucky Law School
Lexington, Ky.

E. Lewis Reid
Steinhart, Goldberg, Feigenbaum & Ladar
San Francisco, Calif.

Nicholas Robinson
Chambers of judge Morris E. Lasker
New York, N.Y.

Professor Joseph L. Sax
University of Michigan Law School
Ann Arbor, Mich.

David Sive
Winer, Neuburger & Sive
New York, N.Y.

Professor Ann L. Strong
Director, Institute for Environmental Studies
University of Pennsylvania
Philadelphia, Pa.

meetings

May 25, 1970, Washington, D.C.
September 14, 1970, Washington, D.C.
January 11, 1971, Washington, D.C.
April 19, 1971, Washington, D.C.
October 18, 1971, Washington, D.C.

tax policy ao risory committee
functions

The Committee advises the Councilon the impact of the tax struc-
ture on the environment. In particular it has examined the question
of whether existing tax policies are encouraging environmentally un-
desirable results and possible modifications of the tax structure to in-
duce individuals and corporations to meet environmental goals.
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Chairman

Dan Throop Smith
Lecturer,
Stanford School of Business
Stanford, Calif.

Members

Charles A. Anderson
President, Stanford Research nstitute
Menlo Park, Calif, 94025

Eleanor Applewhite
Assistant General Attorney
Columbia Broackasting Company
New York, N.Y.

Joel Barlow
Covington and Burling
Washington, D.C.

Dr. Rita Ricardo Campbell
Senior Fellow, Hoover Institution
Stanford University
Stanford, Calif.

Arnold Cantor
AFL-CIO
Washington, D.C.

Charles F. Conlon
Federation of Tax Administrators
Chicago, Ill.

John Dane
Choate, Hall & Stewart
Boston, Mass.

Kenneth W. Gemmill
Dechert, Price and Rhoads
Philadelphia, Pa.

Willis D. Gradison, Jr.
W. D. Gradison & Company
Former Mayor of Cincinnati
Cincinnati, Ohio

Professor C. Lowell Harriss
Denartment of Economics
Columbia University
New York, N.Y.



David A. Lindsay
Davis, Polk, Wardwell, Sunderland & Kiendl
New York, N.Y.

Dr. Joseph A. Peclirnan
Brookings Institution
Washington, D.C.

Kenneth Sanden.
Price, Waterhouse & Company
New York, N.Y.

Leonard Silverstein
Silverstein and Mullens
Washington, D.C.

Richard Slitor
Department of the Treasury
Washington, D.C.

Dr. Jacob A. Stockfisch
McLean, Va.

Dr. Mabel Walker
Tax Institute of America, Inc.
Princeton, N.J.

Laurence N. Woodworth
Chief of Staff
Joint Committee on Internal Revenue Taxation
House OE Representatives
Washington, D.C.

meetings

May 5, 1970, Washington, D.C.
May 28, 1970, Washington, D.C.
July 9, 1970, Washington, D.C.
July 29, 1970, Washington, D.C.
September 25, 1970, Washington, D.C.
January 20, 1971, Washington, D.C.
February 22, 1971; Washington, D.C.
November 30, 1971, Washington, D.C.
January 13, 1972, Washington, D.C.
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Amchitka Island
Anderson, Charles A
Antarctic Conservation

Treaty 97--

Antiquities' Act of 1906_ 319
Appalachian Regional Com-

mission 402
Applewhite, Eleanor 435
Argentina 332
Arizona 181, 185, 187
Arkansas 180, 188
Army, 113
Army Corps of Engineers__ 119,

121, 225, 226, 324, 391, 396
Atomic Energy Commission_ 129,

143, 144, 226, 274, 292, 390
Australia 331
Automobiles:

Clean car
Emission standards, 1975-

76_ 111, 2

319
125
295

242,258
435

B
Baking 290
Baldwin, Malcolm- 433
Bangladesh 58
Barlow, Joel 435
Bo, Conservation and De-

velopment Commission 347
Belgium 82
Benzene Hexachloride

(BHC) 126
Big Cypress National Fresh
Water Reserve__ 136, 137, 376

Biological-Chemical War-
fare 144

Borman, Frank = 429
Buffalo, N Y 207

C
Cadmium 20, 22
California 164,

169, 178, 179, 181, 185,
186, 187, 191, 202

Calvert Cliffs' Coordinat-
ing Committee v. AEC_ 229, 245

Campbell, Dr. Rita Ri-
cardo 435

Canada __82, 83, 96, 258, 331, 343
!-Jancer 143

underground
test 242, 258

Cantor, Arnold = 435
Carbon monoxide 35, 39, 40
Catlin, George 312
Cement ____________ 290, 291
Census Bureau_ 17
Chicago, Ill 344i,

202, 204, 207, 209
Cincinnati, Ohio_ 202
Cities:

Air pollution and
Air pollution, selected

data (table)___. 10
Environmental forecast-

ing and
Europe



Cities-continued
Federal agencies with

jurisdiction to comment
on environmental im-
pact _ 418

Metropolitan area popu-
lation, 1960-2000 (ta-
ble) 9

Page Congress - continued page
Conlon, Charles F 436
Connecticut 171,

172, 180, 187, 190, 191
Conservation Foundation 221

4

Noise pollution pro-
grams 205-215

Public perception of prob-
lems 347

Recreation areas and 322
Rodent control 418
Secondary standards for

air pollution ( table) 9
Citizens to Preserve Overton

Park v. Volpe_ 252 254
Clean Air Amendments of

1970 109, 110-116
Climactic Impact Assess-

ment Program 144
Club of Rome = 52, 53, 55, 71
Coal- __ 275
Coast Guard 117,

118, 144, 225, 226, 400
Coastal Zones. See Land

Use
Cole, Cornelius 314
Coleman, William T., Jr__ 433
Colombia 332
Colorado 175, 185
Combined pollutant index_ 38, 42
Commerce Department_ 52,

391, 401
Commission an Population

Growth and the Ameri-
can Future- 52, 53, 57

Commission an the Year
2000 52

Committee for Nuclear Re-
sponsibility v. Schlesin-
ger ..._ 147, 242

Committee on the Chal-
lenges of Modern Society
(CCMS) (NATO)__ 81, 82, 91

Community Environmental
Management Bureau
(HEW)

Congress
Environmental legislation_ 109,

110, 116, 117, 127, 132
National Parks and 313

128

Consumer Price Index____-
Convention for the Preven-

tion of Pollution of the
Sea by Oil, 1954 81

Copper 296, 297
Costa Rica 333--
Costs. See Environmental

Control Costs.
Council of State Govern-

ments
Council on Environmental

Quality:
Guidelines 230
Impact statement proc-

cess -_______-- 230-247
Impact statements filed

thru May, 1972, by
agency (figure) ___ _ 248

Impact statements filed
thru May, 1972, by type
of federal action (fig-
ure)

Mandate
249
230

PCB's ______________ 127, 128
Programs, 1971______ 151

Crater Lake National Park_ 315
Crime 326, 327
Crass-Florida Barge canal__ 258
Cyanide = 141

Dane, John _ 435
Davis-Besse Nuclear Plant-- 177
Death Valley National Mon-

ument 328
Defense Department_ 129, 390, 399
Defense Supply Agency____ 124
Delaware 114, 179, 181, 186
Delmarva Power & Light

Co. _4" 114
DeMu Christopher__.--- 433
Denmark 96
Detergents _ 171, 172
Development, International-93, 94
DDT 55, 86, 125, 344
Dim-nand, Henry L-______ 429
Dieldrin 125
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Dinosaur National Mono- nap
ment

Dooley, James L
Dubos, Ren6

430
429

E

Earth Day_______ _______ 337
Earth Satellite

Corporation ______ 24
Earthwatch program_ 79
Echeverria, Luis 84, 343
Education 145, 146, 403
Electricity. Sec Power,
Endangered Species:

Environmental indices
for

Environmental message,
1972 ____-_-_- 376

Federal action
International protection

of 94-97
(See also) Wildlife

Endangered Species Act of
1972

Endangered Species
Convention 80, 97

Endrin 126
Energy, Sec Power,
Enviru Control, Inc_ 13, 15, 43, 44
Environmental Control

Costs:
Actual and planned busi-

ness investment in
(table)

Average yearly baseline
level; absolute differ-
ences front the baseline
(table)

Capital costs-
Economic studies (table) _
Federal program budgets_

27

149

191

279

303
308
285

387-
403

Impact on the economy__ 279
incremental expenditures

(table) 200
Macroeconomic impact

of 301-308
Methodology 305-308
Microcconomic stud ies

on 287-301
Studies _ 269-278
Summary 339-341
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Costscontinued page

The Economic Impact of
Pollution Control: A
Summary of Recent
Studies, 1972 = 280-306

Total cumulative expendi-
tures by category, 1971-
80 (figure) 278

Total expeneitures
(table) 276

Total incremental ex-
penditures by category,
1971-80 (figure) 282

Environmental Defense
Fund 125

Environmental Education
Act 145

Environmental Forecasting:
Agriculture and_ 71

Automobiles and 54
Cities and 59
Difficulties of- = -= 54, 55
Industrialization and 53, 65
Need for 51
New technology and 68
Population and 53, 57

Environmental Indices
Air pollution and-____ 5, 34, 43
Calculation 34-43
Checklist of environment-

al parameters 31
Definition ----- 3

Development of 4
Land use 2326
Mining 24
Pesticides 16-20
Summary 338
Toxic substances and_ 20-23
Water pollution and_ 11,44-46
Wildlife 26-29, 47

Environmental Merit
Awards

Environmental Protecti
Agency:

Advanced Automotive
Power Systems--__ =__

Air quality standards___ 7, 8
Budget 309
Clean Air Amendments_ 109, 1 1 1
Education programs 145
Impact statement proc-

ess _ 230-247

n

146



Environmental Protection
Agency-continued

Noise pollution hear-
ings 132, 133

Pesticide control _____ 124-127
Predator control_______- 141
Radiation standards_____ 129
Sr--lid waste programs__ 131, 132
Water pollution control

enforcement ____ 119-123
Environmental Protection

Tax Act of 1972____6___ 134
Environmental Quality Im-

provement Act of 1970
(PL 91-224)______ 358-364

Europe _______________ 60
Everglades National Park 136,

327, 328
Extreme Value Index

(EVI) 7-11, 39
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F

Fassler, jean_ 429
Federal Environmental Pes-

ticide 'Control Act of
1971 127

Federal Clean Air Act 203
Federal Fish and Wildlife

Service ____ 224
Federal Hazardous Sub-

stances Act 129
Federal Highway Admin-
istration 122

Federal Insecticide, Fungi-
cide and Rodenticide Act_ 124;

126
Federal Power Commission- 240,

241
Federal Water Pollution

Control Act_-- __ 118,
122, 124, 229, 272

Feedlots _ 273, 278
Fish and Marine Mammals:

Dissolved oxygen levels__
Dolphins______-_ 94, 96
Federal agencies with jur-

isdiction to comment on
environmental impact- 418

Porpoises ___-_-__-____ 96
Research programs- ___ 144
Seals ____________ 94, 97
Tuna 96--

Whales _ 79, 94, 143--

Fish and Wildlife Coordina- Page
tion Act 224

Florida 171,
172, 173, 183, 186, 258

Florida Power & Light CoL_ 119
Food and Drug Administra-

tion ______ 126, 128, 129, 130
Food and Drug Administra-

Lion Poison Control Cen-
ters

Food, Drug, and Cosmetic
Act 126

Food supply__ 60
Foote, William 431.
Ford Motor Co___-___ 112, 113
France 82
Fungicides. See Pesticides

G

Galvin, E. Corinne 429
Gasoline 112
Gateway National Recreca-

tion Area 139
Gernmill, Kenneth Wz _ 435
General Accounting Office_ 257
General Agreement on Tar.

ills and Trade (GATT) _ 94
General Electric Co 182
Gener :1 Motors Corp 112
General Services Administra-

tion______ 114, 131, 133, 391
Georgia _________ 166, 178, 186
Gerlach, Lewis__ 431
Germany, West 82
Glacier National Park- 31 , 327
Godfrey, Arthur 429
Golden Gate National Rec-

reation Area-__-- 139, 140, 322
Goldmuntz, Lawrence. A 431
Gouse, S. William, Jr_--_ 439, 432
Government Reorganization_ 146,

341-343
Grad, Prof. Frank P 433
Gradison, Willis D., Jr 435
Grand Canyon National

Monument _ 315, 318, 321, 326
Grand Teton National Park_ 329
Grant, 'President Ulysses S_ 314
Great Britain 58, 87
Great Smoky Mountains Na-

tional Park 326
Greeley, Horace 313
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Board N% FPC___ 241, 242

"Green Revolution"- ____ 71
Greiss-Saltzman Method__ 37
Cr.,ss national product__ 65,

66, 71, 279, 340
Guatemala 333

H

Haldane, J. B. 5 68
Hansen, 4-...oger P 433
Harris, David 0_ 432
Harries, C. Lowell 435'
Harrison, President Ben-

jamin 315
Hawaii _____ 172, 181, 182, 185
Hayden, Ferdinand V 314
Health, Education and

Welfare Department 400
Hedges, Cornelius_ 313
Het-bide:es. 6ee Pesticides.
Highways ___ 118, 273, 403
Historic Sites Act of 1935 319
Hodge, A. Wesley 429, 433
Hooven, Frederick J 432
Housing and Urban Devel-

opment Dept-- 133, 396, 400
Huebner, George J., Jr, 430

Idaho 166
Illinois ___ 168, 172, 175, 185, 188
Illinois v. City of Mil-

waukee 148
India 58, 71
Indiana __ 169, 171, 172, 179, 182
Indonesia 331
Insecticides. See Pesticides.
Intergovernmental Mari-

time Consultative Or-
ganization 81, 88, 380

Interior Department___-_ 390,
395, 399, 401

Internal Revenue Serv-
ice 130

International Association of
Game and Fish Conserva-
tion Commissions 191

International Cities Insti-
tute 82

International Conferente on
the Biology of Whales,
1971 143

page
International Ifan-ester____ 112
International Union for

Conservation of Nature
and Natural Resources_ 97, 138

International Union of Of-
ficial Travel Organiza-
tions 333

International Whaling Com-
mission 79

International Whaling Con-
vention 95

Interstate Commerce Com-
mission 225

Iowa ________________ 171, 172
Iraq 21

Iron 291

J
Jackson, Henry 239
Jacobs-Florid-miser Method_ 38
Jaffe, Louis L 434
Japan _________-__ 95, 258, 331
Johnny Horizon anti-litter

campaign 396
Joint Federal-State Land

Use Planning Commis-
sion 136

Joint Group of Experts on
the Scientific Aspects of
Marine Pollution

K

Kalue v, Reser__ 121, 122, 240
Kansas 172
Kenya 331
Kings Canyon National

Park --vs= 315

Labor Department 52
Land Management Bu-

reau 324, 396
Land Reclamation Bureau_ 396
Land Use:

Coastal zones and wet-
lands 186, 187

Environmental cont rol
costs _ 275

Environmental indices
for = 21-26



Land Use-Continued nage
Environmental message,

1972_____________ 373, 374
Federal agencies with ju-

risdiction to comment
on environmental im-
pact 416

Federal decisions 135, 136
Land Utilization, 1900-69

(figure) _ 24
National land use

policy _________ 133, 135
Pending legislation__ 135
Public lands

management ___ 134
Public perception of 346
State programs - = 183
Wetlands ____________ 374
World supply of arable

land (figure) 61
Land and Water Conserva-

don Fund_ 138, 189, 322, 325
Lane, Franklin K 318
Langford, Nathaniel P__ 314
Larsen, R. 1 36
Loo ___ 112, 128, 295, 296, 381
Lead-Based Paint Poisoning

Prevention Act of 1971_ 128
Leather tanning________ 292, 293
Legacy of parks program_ 138
Less-developed Countries:

Environmental controls
and 93, 94, 340

Recycling and 94
Resource conservation

and ________ 94
Trade of 93, 94

Lindane 126
Lindbergh, Charles A 429
Lindsay, David A _ 436
Los Angeles --- _ 203
Louisiana ____________ 165, 181

M
Madison, Wis 206
Maine _ 168,

171, 172, 185, 187, 190
Marine Mammals. See Fish

and Marine Mammals.
Marine Protection Act 110
Maritime Administration__ 144
Marks, Craig___ -- 432
Maryland 172, 177, 191

nage
Massachusetts ___172, 175, 190,191
Massachusetts Institute of

Technology ___________ 52
Mather, Stephen T-_-___ 318
McCall, Tom 429
McGraw-Hill 277
McNesby, James R 431
Memphis, Tenn 206
Mercury -__--__-21, 27, 125, 126
Mesa Verde National Park_ 315,

326
Mexican Water Treaty,

1944 84
Mexico 84, 258, 331, 343
Miami Beach, Fla -= 206
Michigan = 162, 171, 172,

173, 177, 178, 183, 185, 190
Mined Area Protection

Act 135, 273
Mineral King case. See Sier-

ra Club v. Morton.
Mines Bureau 24, 52, 132
Mining and Minerals:

Area disturbed by strip-
ping (figure) ________ 26

Environmental control
costs __275, 293, 294, 295-299

Environmental forecast-
ing 61

Environmental indices
for 24

Federal agencies with
jurisdiction to com-
ment on environmental
impact 416

New technology 182
Pending legislation 135
State programs__ 188,189
Stripping 25, 26

Minaesota _160, 169, 171, 177, 191
Mirex _ 125
Mirsky, William 432
Missouri 172, 188
Mitre Air Quality Index

(MAQI) 7-11, 34
`Mitre Corp___ 7
Monsanto Co 127
Montana ____ 172, 178, 181, 188
Mooney, Eugene 434
Morton, Rogers C. B 324
Mount McKinley National

Park 328
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Mount Olympus National
Monument

1s1 ount Rainier National
Park

tluir, john____--------
Multiple Use - Sustained

-Yield Act

PfiRc ptige

National forest system__ 396
313 National Goals Research

315
Staff 72

National Helium Corp. v.

318 Morton 254
National Historic Preserva-

396 tion Act of 1966 224
National institute of Envi-

ronmental Health Sci-
ences 400

National Institutes of
Health

National Institute of Mu-
nicipal Law Officers 207

National Lakeshores 320
National Land Use Policy

Act - 183, 347, 373, 374
National monuments
National Oceanic and At-

mospheric Administration
(NOAA) _______-___ 143, 391

National Oil and Hazardous
Substances Pollution Con-
tingency Plan 119

National parks:
Air pollution in 327

Centennial 137; 1311

Citizen advice 330, 331
Crime In 326, 327
Education programs__ 145

Environmental message,
1972 177, :178

Environmental quality
145 problems __________325-328

Federal agencies with ju-
risdiction to comment
on environmental im-
pact 417

Federal funding___--___ 392

History __ 312-324
International aspects 331, 332
Map, 1972 316
Park Service, history 318
Recreation and_______ 320-324
State programs_______ 189, 190
U.N. Conference 332

Water 328
Wilderness areas--- 141, 378
Wildlife 327

National Recreation Areas_ 320
National Recreation and

Parks Association 189

N

National Academy of
Sciences 32, 129, 258

National Aeronautics and
Space Administration_ 142,

143, 274, 391, 399
National Air Sarniffing Net-

work 8, 36
National Center for Toxico-

logical Research________ 144
National Commission on

Materials Policy____-_-- 83
National Conference on

State Parks, National Rec-
reation and Parks Associa-
tion 321

National Council for Radia-
tion Protection and Meas-
urement 129

National Education Associa-
tion 146

National Environmental
Data System 149

National Environmental Ed-
ucation Development Pro-

143

National Environmental Ed-
ucation Landmarks__ 146

National Environmental Pol-
.

icy Act:
Accomplishments _____ 255-259
Court decisions 050_252
Guidelines for environ

mental statements 404-413
Impact __________ 224-227
Impact statement proc-

ess 230-247
Origins ., 221-223
Procedural problems 231-233
Section 102_---__ 223, 258, 404
Technology assessment_ 70
Text (Public Law 91-

190) 352-357
National forests________ 323, 324
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National Register of His-

boric Places_ ______ 134
National Research Council 344
National Resource Land

Management Act_______ 134
National Sanitation Founda-

tion 16

National Scenic Riverways $20
National scenic trails. 320
National Science Founda-

tion __________ 143, 14 399
National seashores 320
National Symposium on

State Environmental
Legislation --- 179, 180

National Wildlife Refuge
System 324, 395

Nationwide outdoor recrea-
tion plan 325

National Resources Defense
Council v. Morton_ 243, 245, 253

Natural Resources Depart-
ment 146

Navy, U.S 124, 144
Nebraska 180
Neighborhood Environ-

mental Evaluation and De-
cision. System - 129

Nevada__ 168, 169, 173, 189, 191
New Hampshire _ 169, 178
New Jersey 164,

168, 173, 175, 177, 178,
187, 190

New Mexico-__'I-57, 170, 181, 187
New York__ _171, 182, 187, 189
!slew Rochelle, N.Y _ 207
New York City_ 203, 206, 208, 209
New Zealand- 331
Nitrogen dioxide 38
Nitrogen oxide 86
Nixon, President Richard

M.:
Cross-Florida Barge

canal __ 258
Endangered species 142
Energy message, 1971_ 235
Environmental message,

1971- 79, 913, 332
Environmental message,

1977 78, 142, 365-183
Environmental Merit

Awards ___-________ 146

Nixon-continued page
Great Lakes Water

Quality Agreement__ 82
industrial development

bonds for recycling__ 130, 131
Land use 134
Mexican saline water com-

munique 84
National land use policy

bill a _ 347
Off-road recreationai ve-

hicles ________ 139,425 -427
Pesticide control legisla-

tion 127
Pure Air Tax Act of 1972- 115
Revenue sharing 325
Soviet environmental pro-

tection agreement
State of the Union ex-

cerpt, 1972________ -386
Status of legislative en-

vironmental program,
1971 (figure) 150

Water quality legislation_ 116
Wildlife safeguards- 422-424
World Heritage Trust 98
Noise Control Act_ 132, 208, 210

Noise pollution :
Aircraft = = 132, 345
Construction 213
Environmental control

costa 274
Environmental message,

1972 -
Federal agencies with ju.

risdiction to comment
On environmental im-
pact 417

Government programs 132,
133, 210

Industrial 214
Municipal programs_ 205-210

-Pending legislation__ 110, 132
Research programs 143
Residential 214
Sources 211-215
State programs 175-177

North Atlantic Treaty Or-
ganization -------- 81, 82

North Carolina = 178,
181, 182, 183, 185, 188

North Dakota 171, 175
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Northern States Power Co.

v. Minnesota...-____ 148, 177
Norway 96, 97

0
Oak Ridge National Labo-

ratoty 7, 20, 144
Oak Ridge Air Quality In-

dex (ORAQI) ____ 7, 11, 43, 44
Occupational Health and

Safety Act 126

Oceans:
Dumping ____ 87, 117, 172, 173
Environmental Message,

1972 380
Federal agencies with ju-

risdiction to comment
on environmental im-
pact ___.__ 419

International agreements
on 82, 83

Sources of pollution_. 85-88
Standards of pollution-

control _____________ 88
(See also) Water Pollu-

tion.
Office of Environmental

Education 145
Office of Noise Abatement 132
Office o1 Science and Tech-

nology 127, 151
Office of Solid Waste Man- .

agement 131

Off -road recreational ve-
hicles__ 139, 379, 425=427

Ohio_ 162, 169, 171, 177, 182, 188
Oil Pollution :

International agreement
81

Petroleum refineries, costs
of pollution control_ 297, 298

Research programs 144
Spillage reports 118, 119
Spills in U.S. waters

(table) 120
Oklahoma 168
Olmstead, Fredcrick Law__ 313
Olson, Jack B 429
Oregon 160,

165, 171, 172, 173, 175,
177, 186, 187, 190
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Organization for Economic
Cooperation and Devel-
opment 80

81, 92, 99, 102-104, 340
Oslo Convention on Ocean

Dumping 99
Outer Continental Shelf_ 235, 399
Outdoor Recreation Bu-

reau 139, 321, 395

P

Paper and pulp 300
Parks. See National Parks.
Parks, Parkway and Rec-

reation Study Act of
1936 319

PCB. See Toxic Substances.
Pechman, Dr. Joseph A 436
Pennsylvania _ 157, 158, 182, 19:
Pesticides and Pest Manage-

ment Agriculture 17

Domestic supply (figure)_ 1it

Environmental indices
for 16-20

Environmental message,
1972 371

Federal agencies with jur-
isdiction to comment on
environmental impact_ 415

Federal funding 403
International standards 90
Materials balance

analysis 17

Pending legislation__ 110, 127
Pest inanagement 127
Poisonings 19

Production of synthetic
organic products
(figure) 19

Public perception of 344
Regulatory action____ 124-127
Research programs 142
State programs__ 178, 179

Petrick, Ernest N_ 432
Petrified Forest National

Park 327
Pinchot, Gifford 315
Philadelphia 203
Phosphates ___ 171, 172
Phosphorus 13, 112
Photochemical oxidants _38, 42
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Podgorny, N.V_________ 83, 343
Polar bears________ 94, 96, 97
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Club of Rome report_ 71
Environmental forecast-

ing and-__________ 53,57
Federal funding_____ 403
Food supply and 60
Metropolitan areas, U.S.

(table) 59
Prediction of annual

births for England and
Wales (figure)= 58

Shifts 343
World and U.S. 16507

2000 (figur 56
Ports and Waterway_ s Safety

Act 149
Power:

Energy message, 1971_
Environmental control

Environmental message,
1972

Federal agencies with ju-
risdiction to comment
on environmental im-
pact

Plant siting
Research programs
State of the Union ex-

cerpt, 1972
Power Plant Siting Act
Predator Control. See Wild-

life.
Prevalence-duration-inten-

sity index (PDI)_- 2

Property Review Board 138
Puerto Rico_________ 171, 181
Pure Air Tax Act of 1972_ 115

235

289

369

414
135
142

385
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Radiation:

Education programs__ 145
Environmental control

costs 274
Federal agencies with jur-

isdiction to comment
on environmental im-
pact 417

Federal standards 129
Research programs-___143, 144

con tint.a. nage
State programs_______ 177, 178
X-rays 130

Ragone, David 0 -- 430
Rankine cycle engi nes_ 113
Recreation _________ 320-324
Recycling:

Environmental message,
1972 370

Government programs_ 130-132
GSA paper
Industrial development

bonds for 130
Less-developed countries

and 94
Municipal programs_ _ 205
Solid wastes- 130

Refuse Act of l899 110,
116, 123, 127, 240

Reid, E. Lewis 434
Research:

EPA grants for 390
Federal funding 403
Federal programs_ - -__ 142, 145

Reserve Mining ',1o. of Min-
nesota-_----_____ 123, 148

Resource Recovery Act of
1970 204

Revenue sharing_ 325
Rhode Island _162, 172, 183, 186
Richmond, Va 206
Robinson, Nicholas= = 434
Rockefeller, Laurance S. 428
Rockwell, Williard F., Jr 429
Rocky Mountain National

Park________________ 315, 326
Roosevelt, President Theo-

Rosenblatt, Joel__________
323
432

Russack, Valentine 432

S

Saline Water:
Environmental indices

for
International sgrcements_ 84
(See also) Water Pollu-

tion,
San Diego, Calif_________ 204
Sanden, B. Kenneth______ 436
Sawyer, Robert 431
Sax, Joseph L- - -= 434
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Scenic Hudson Preservation
Conference v. FPC 223

Schlcede, __ __ _ 432
Schoen, Louis = 432
Second World Conference

cm National Parks
Sediment Control Act I
Sequoia National Park
Sewage Treatment. See Solid

Waste.
Seychelles Island 333
Seymour, Whitney North,

Jr. 433
Sierra Club 250. 318
Sierra Club v. Al ortan___- 147,

148, 250, 251
Sierra Club v. Sargent__--- 240
Sillin, Lelan F., Jr__.______ 429
Silverstein, Leonard _ 4:
Site, David_ __ 434
Slitor, Richard _ 436
Slone, Henry 0 432
Smith. Dan Throop _ 435
Smithsonian Institution_ 27,

47, 143, 338, 400
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and 273
Environmental message,
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Federal agencies with ju-
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pact 417

Sediment control 273
State programs 170, 171

Solid Waste:
Education programs-- 145
EnvironmeDtal control

costs _ 274, 281
EPA grants 389
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risdiction to comment
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pact = = 418

Federal programs 40
Municipal programs__ 201, 205
New technology = _ 182
Progress in state plans

(table) 176

Recycling 130

Sanitary landfills 204
State programs__ -_173 =175
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Status of State regulation

( table ) 174
Waste treatment grants__ 119

Solid Waste Disposal Act of
1965 ___ 294
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South Dakota 169, 188
Soviet Union__ 83, 84, 95, 96, 343
Sport Fisheries and Wildlife

Bureau 324, 395
Standards, Bureau of 391
Stanford Research Institute 17
Starkman, Ernest 431
Steel 391
Stockfisch, Jacob 436
Strombotne, Richard L.____ 432
Strong, Ann ______ 434
Strychnine 141

Sulfur dioxide 36, 41
Sulfur oxides------____ 115, 368
Sununu, John H. 431.
Supreme Court:

Environmental decisions_ 147 --

149
NEPA interpretation_ 250-252
Noise abatement decision_ 206,

2°7

Tanzania 331,332
Tennessee 164, 166
Tennessee Valley Authority_ 289,

325
Texas 160, 163, 179, 187

Thermal Pollution == 289
Total suspended particu-

lates 37, 42
Toxic substances:

Environmental indices for 20-23
Environmental message,

1972
Federal agencies with ju-

risdiction to comment
on environmental im-
pact 415

International standards 90

PCB's_ __ 127, 128, 344
Pending legislation
Puolic perceptions 344
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lands 423
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Act ___________ 20, 70, 128
Toxic Waste Disposal COD.

trot Act__-_-_____-- 118
Trade, International:

Environmental controls
and 91-93, 340

Train, Russell 78, 221, 413
Trans-Alaska Pipeline Sys-

238
TRANSPO '72 132
Transportation Depart-

ment 113, 144, 273, 391, 400
Trude* Pierre Elliot_ 82, 343
2, 4, 5,-T 125

Udall v. FPC 223
Uganda 331
United Nations:

Conference on the Human
Environment ____ __ 78-80,

95, 96, 332, 343, 380
Law of the Sea Confer-

88
National Parks and Equiv-

alent Reserves list____- 331
Ocean pollution________ 88

United Nations World Met-
eorological Organization_ 79

United States:
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ities 123, 124
International effects of

environmental controls_ 94
Seals _ _ _____ 97
Spotted 97
Polar bears- 96
Whaling 95, 96

United States-Canadian
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U.S. Geological Survey__ 13
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United States v. Pennsyl-
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Corporation 122

United States-Soviet Union
Environmental Protection
Agreement, 1972__1_0__ 83,
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U.S. Tariff Commission__ 17
Urban Mass Transportation

Administration 113
Urbanization. See Cities.
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V
Venezuela ___ _______ ____ 333
Vermont _ 160, 168, 175, 177, 187
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tional Parks.
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