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the president's
message

To the Congress of the United States:

The First J-Innual Report of the Council on Environmental
uality, which I submitted to the Congress one year ago, de-
ribed our principal environmental problems and set out in

broad outline the directions in which I felt we should be moving.
Now, as I submit to the Congress this second annual report, I
am pleased to be able to say that we have made considerable
progress towards achieving our environmental objectives during
the past 12 months.

During the past year we have launched many initiatives to
implement the broad recommendations contained in the first
annual report. At the Federal level we have proposed sweeping
legislative programs to the Congress, we have taken vigorous
actions within the executive branch, and we have achieved in-
creasingly effective cooperation with other nations. The States
have likewise moved to meet environmental challenges with
wide-ranging institutional changes and more effective laws.

White we still have a long way to go before we meet our
ult;inatr! objectives, it is important to emphasize that we are
making substantial progress. For example, there is evidence that
the air in many of our cities is becoming less polluted, although
the data is still incomplete. Total emissions from automobiles
and the use of persistent pesticides are going down. On the
other hand, there is no basis for complacency, as the level of
total pollutants in our environment is still rising.

We will continue to face difficult obstacles as we work to make
our surroundings more liveable and more enriching. But even
now we are demonstrating that our institutions can be made
responsive to the need for environmental reform and that the
quality of our environment ran be substantially improved, if
only we go about that task with sufficient will and sufficient
energy.



1. reforming institutionsthe first step
The barriers to long-range progress in the field of environ-

mental improvement are serious and comp x and varied. Some
are technological, some are economic, some are social, some are
political. But among the most substantial barriers to progress in
this arca are those which are institutional in nature.

In my environmental messages of 1970 and 1971 and in my
message accompanying the Council's first annual report. I em-
phasized the pressing need to reform the machinery through
which government carries out its environmental programs. These
reforms have been progressing rapidly at the Federal level. In
the Executive Office of the President, environmental policy is
now being developed by the Council on Environmental Quality,
a group which has been working effectively to broaden our per-
spectives and sharpen our insights concerning the underlying
causes of environmental problems and the best methods of solv-
ing them. The Council is also responsible for coordinating all
Federal environmental programs and for seeing that environ-
mental values are given full consideration bv all Federal agencies
as they make their own policy decisions.

To administer and enforce our pollution control laws, we have
established a new Environmental Protection Agency, giving new
muscleon a day-by-day basisto our commitment to a cleaner
environment. EPA brings together under unified direction our
air and water pollution programs and our efforts in the fields of
solid waste management, noise abatement, pesticide regulation,
and radiation standard-setting. Already, during the first half-year
of its existence, EPA has provided vigorous new leadership in
all these areas. Together, the Council on Environmental Quality
and the Environmental Protection Agency provide a forceful in-
stitutional team for Federal environmental actions.

Finally, I have recommended to the Congress a new Depart-
ment of Natural Resources with unified responsibility for energy,
water and natural resource programs. Pollution control is not
the only solution to the difficulties of our environment. We must
also provide wide and coordinated management of all our
natural resources so that man can live and work in greater har-
mony with the natural systems of which he is a part. I consider
the Department of Natural Resources an integral element in our
reform program and I again urge the Congress to approve this
high priority proposal.

State governments are likewise moving boldly. From New York
to Illinois to the State of Washington, the machinery for policy-
making and for administration of environmental programs has
been reformed and strengthened. As expected, the diversity of
our country has been reflected in the many unique and innova-
tive approaches that various States have taken to meet environ-
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mental challenges. Vermont, for example, has already adopted a
program of State-wide land use authorities and it plans to supple-
ment its water pollution controls with effluent charges. New York,
Washington and Illinois have created new agencies and combined
old ones in an effort to relate more effectively the functions of
government to the problems of the environment. Other States
are also moving to approach environmental issues in a new way.

2. federal decision makingthe new ground rules

The National Environmental Policy Act requires that Federal
agencies take environmental factors into full account in all their
planning and decision-making. It requires agencies to describe in
writing the environmental impact of their major decisionsalong
with alternatives to these decisionsand to make these assess-
ments public. This process has fostered a wide range of basic
reforms in the way Federal agencies make their decisions. And
while some agencies still have considerable room for improve-
ment in the environmental field, many are doing an excellent
job of responding to environmental concerns.

It is critically important that these new environmental require-
ments not simply produce more red tape, more paperwork and
more delay. Nor is there any reason why this should happen.
In fact, the efficiency and responsiveness of Government is en-
hanced when environmental considerations are an integral part
of decision-making from the time when a project is first con-
sidered and not merely added as after-thoughts when most
matters have already been decided.

In some cases, of course, environmental considerations will re-
quire the modification or termination .of a project. This is why,
for example, I ordered a halt to further construction on the
Cross Florida Barge Canal, despite the fact that some $50 mil-
lion had already been spent on this project. I concluded, after
receiving the advice of the Council on Environmental Quality,
that the environmental damage which would result from its com-
pletioii would outweigh its potential economic benefits.

:In the final analysis, the foundation on which environmental
progress rests in our society is a responsible and informed citi-
zenry. My confidence .that our Nation will meet its environ7
mental problems in the years ahead is based in large measure on
my faith in the continued vigilance of American pilblic opinion
and in the continued vitality of citizen efforts to protect and
improve the enVironment.

The National Environmental Policy Act nas given new
dimension to citizen participation and citizen rightsas_ is evi-
denced by the numerous court actions through which individuals
and groups have made their voices heard. Although these court
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actions demonstrate citizen interest and concern, they do not in
themselves represent a complete strategy for assuring compliance
with the Act. We must also work to make government more
responsive to public views at every stage of the decision-making
process. Fuil and timely public disclosure of environmental im-
pact statements is an essential part of this important effort.

3. the world communitynew cooperation

In transmitting my second annual "Foreign Policy for the
l970's- message to the Congress, I said: -We know that we must
act as one world in restoring the world's environment, before
pollution of the seas and skies overwhelms every nation.- I
continue to believe that this challenge presents a great oppor-
tunity for United States leadership in international affairs.

The environmental concern that has been growing in this
country has its counterpart in other nations. We have been en-
couraged to find that other governments are now acting to im-
prove and expand their environmental activities and we have
moved to cooperate with them whenever possible.

With Canada, for example, we are working to clean up the
Great Lakesand our joint efforts there may well become a
model for regional cooperation in other areas of the world. With
other nations, such as japan and Mexico, we have also developed
bilateral environmental initiatives. Within NATO's Committee
on the Challenges of Modern Society we have reached agreement
on the control of oil discharged by ships on the high seas. And
in other international bodiesincluding the Organization for
Economic Cooperation and Development, the Intergovernmental
Maritime Consultative Organization and the Economic Commis-
sion for Europewe are actively engaged in similar efforts.

The United States is playing an active role in the preparation
for the 1972 United Nations Conference on the Human Environ-
ment. This Conference will bring the nations of the world to-
gether for the first time to develop global programs for environ-
mental protection. It is our hope that this gathering will produce
an important agreement on marine pollution, as well as the be--
ginning of an effective international environmental monitoring
effort. The Conference will provide an important opportunity
for bringing all nations into the attack on the environmental
problems of modern society, and it will offer an espeoally im-
portant opportunity for helping developing nations cope with
the environmental problems associated with industrialization and
urban growth.



4. the congress and the executivea partnership for
the environment

It is vitally important that the Congress and the administra-
tion work together to develop better environmental legislation,
repairing old laws and creating new ones. I am pleased and
gratified that many of the environmental programs which I have
proposed to the Congress have been approved and are now being
implemented.

The Congress presently has before it a number of separate
bills and treaty actions which I discussed in my environmental
message of February 8, 1971. In my judgment, these proposals
represent the most wide-ranging and comprehensive legislative
program for the environment in our entire history. They in-
clude:

Measures to strengthen pollution control programs
Charges on sulfur oxides and a tax on lead in gasoline to

supplement regulatory controls on air pollution.
More effective control of water pollution through a 312

billion national program and strengthened standard-setting
and enforcement authorities.

Comprehensive improvement in pesticide cont ol authority.
Measures to control emerging problems
Regulation of toxic substances
Regulation of noise pollution
Controls on ocean dumping
Measures to promote environmental quality in land
A national land use policy.
A new and greatly expanded open space and recreation pro-

gram, bringing parks to the people in urban areas_
Preservation of historic buildings through tax policy and

other incentives.
Substantial expansion of the wilderness areas preservation

system.
Advance public agency approval of power plant sites and

transmission line routes.
Regulation of environmental effects of surface and under-

ground ruining.
Further institutional improvement
Establishment of an Environmental Institute to conduct

special studies and recommend .policy alternatives.
Toward a better world environment,
Expanded international cooperation.
A World Heritage Trust to preserve parks and areas of

uniqUe cultural value throughout the world.
This program is designed both to reinforce existingefforts and

to attack newly emerging problems such as noise pollution and
the dispersion of toxic substances. One particularly hnportant
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feature of this package of proposals is that it is geared to meet
problems, such as ocean dumping, before they reach crisis pro-
portions. It also seeks to supplement our present regulatory ap-
proaches hy creating new economic incentives for the reduction
of pollution. In addition, it emphasizes strengthened efforts by
State government.

Some of these initiatives already have been the subject of
congressional hearings, but none have yet been approved by the
Congress. I again urge the Congress to act expeditiously and
favorably on these important measures. The problems will not
wait and we dare not drag our feet as we move to meet them.

Even while this Administration has been asking the Congress
for strengthened enforcement authority, we have also been taking
a rumb...!T of other actions to crack down on pollution by using
existing authority. In the course of this effort, we have moved
against a wide range of polluters, including cities and towns,
companies and individuals.

Operating under authority granted by the Refuse Act, for
example, I have instituted a program requiring a permit for all
industrial discharges into the Nation's waters. The issuance of
such a permit is conditioned upon assurance that water quality
standards will be achieved. I believe this mechanism represents
an important new tool for achieving our national water quality
objectives.

We are also requiring that Federal agencies spend the ne es-
sary funds to avoid pollution as a result of their own activities
and, where necessaty, to provide abatement facilities. Some 250
million dollars is included in my 1972 budget request for this
purpose.

I have also consistently urged a stronger effort to encourage
the better conservation and management of our natural resources.
As one step in this effort, we have redirected Government pro-
curement policies to encourage the increased use of recycled
paper. And we are actively considering other, similar changes in
procurement policy. Meanwhile, to help keep the evidence of
our history intact for future generations, I have issued an Exec-
utive Order requiring the protection of historic properties by
Federal agencies.

5. a sense of realism

All of these actions will help make our country a better place
to live. But we should not expect environmental miracles. Our
efforts will be more effective if we approach the challenge of the
environment with a strong sense of realism. We should not be
surprised or disheartened, for example, if some problems grow
even more acute in the immediate future.
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We must recognize that the goal of a cleaner environment will
not be achieved hy rhetoric or moral dedication alone. It will not
be cheap or easy and the costs will have to be borne by each
citizen, consumer and taxpayer. How clean is clean enough can
only be answered in terms of how much we are willing to pay
and how soon we seek success. The effects of such decisions on
our domestic economic concernsjobs, prices, foreign competi-
tion -require explicit and rigourous analyses to permit us to
maintain a healthy nomy while we seek a healthy environ-
ment. It is essential that we have both. It is simplistic to seek
ecological perfection at the cost of bankrupting the very tax-
paying enterprises which must pay for the social advances the
nation seeks.

We must develop a realistic sense of what it will cost to
achieve our national environmental goals and choose a specific
level of goal with an understanding of its, costs and benefits.
One of the strengths of the accompanying report, in my view,
is that it sets outclearly and canclidly--both the costs and the
benefits of environmental protection as they are now undei..tood.

The work of environmental improvement is a task for all our
people. It should unite all elements of our society- of all politi-
cal persuasions and all economic levelsin a great common
commitment to a great common goal. The achievement of that
goal will challenge the creativity of our science and technology,
the enterprise and adaptability of our industry, the responsive-
ness 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.

THE WHITE HOUSE, August 1971.
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LETTER OF TRANSMITTAL

EXECUTIVE OFFICE OF THE PRESIDENT
COUNC IL ON ENVIRONMENTAL Q UAL ITT

722 JACKSON PLAGE . N. W.
WASH INGTON . D. C. Z 0006

August 5, 1971

'THE PRESIDENT:

Sir: The Council on Environmental Quality herewith
submits its second Annual Environmental Quality Reporto
August 1971, in accordance with Section 201 of the
National Environmental Policy Act of 1969.

Respectfully,

Rus-ell E. Train
Chairman

Robert Cahn



preface

The Second Annual Report of the Council on Environmental
Quality was prepared in accordance with Public Law 91-190, the
National Environmental Policy Act, which requires the Council
to report at least once each year on the state of the environment
and efforts to improve it.

The First Annual Report laid out a variety of directions for
Federal, State, and local actionboth legislative and adminis-
trative. Many of these recommendations have been or are being
implemented, or have led to proposals for legislation now before
the Congress. That action is mirrored in this Second Report.

In its report a year ago, the Council recognized the need,
among others: to establish a policy for controlling ocean dump-
ing, to set in motion a more balanced research and development
program on new energy processes as part of a national energy
policy, to encourage recycling, to develop new authorities to
control noise, to generate legislative and administrative proposals
for more effective pesticide regulation, to forge a national land
use policy, and to push tax measures to improve land use. The
President's 1971 environmental program, which was developed
by the Council in cooperation with other agencies, embraced
proposals covering these and many other problem& In all, the
President's Message on the Environment outlined 18 legislative
proposals; 15 have already been submitted to the Congress. It also
delineated other kinds of action to improve the quality of the
environment.

Instead of discussing and making recommendations on the full
ange of environmental problems, this Second Report examines in



more depth two fundamental aspects of environmental quality--
economics and legal developments. It also reviews the status of and
trends in environmental quality and developments, particularly
among the States, since last year. Finally, it describes a number of
environmental problems in the inner city. In many ways. this
Second Report should be considered an amplification of the First.

The Council would appreciate receiving comments on this
report, especially suggestions 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.

This report is the result of a concerted effort by Council mem-
bers and staff. The Council is grateful for the excellent coopera-
tion and assistance from other Federal agencies and from many
individuals who helped us on the report, both inside and outside
Government. Special acknowledgment is due Fred P. Bosselman,
Esq., of Chicago; Robert L. Coughlin and Paul H. Gerhardt, of
the Environmental Protection Agency; John C. Dowd, Esq., of
Cleveland; Mrs. Elizabeth Haskell, of the Woodrow Wilson Inter-
national Center for Scholars; Robert W. King, of the Investment
Bankers Association of America; Robert P. Pikul, Charles A. Bis-
selle, Steven N. Goldstein, and Mrs. Martha Lilienthal, ot The
Mitre Corporation; William C. Stitt and Steven B. Smith, of the
Inner City Fund; and Larry Young, of the Izaak Walton League
of America.

xxiv
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the past year--
federal and inter-
national activity

If 1970 was, as the Council said in its First Annual Report,
-the year of the environment," then 1971 may be known as the
environmental year of action. As the Council's First Annual
Report recognized, 1970 marked a beginning of unprecedented
awareness of and concern with environmental quality in our
Nation.

Since then, Federal, State, and local governments, international
organizations, industry, and citizens all have moved vigorously to
restore and protect the environment. Much was done in the last
half of 1970. And so far in 1971 the tempo and scope of activity
have quickened.

A key first step in all sectors of activity has been simply to
organize for action. Without effective organization, a sustained
and coherent approach to identifying problems, setting standards,
and enforcing them is impossible. Without it, research and moni-
toring and the development and effective use of control tech-
nology are haphazard and the political processes are frustrated.
Organization has been critical not only for government on all
levels, but for industry and citizens as well.

As more effective organizations have begun to operate, the
activities they were designed to facilitate have proceeded apace.
Citizens have voted for environmental improvementand have
given their time to it. Regulatory agencies have accelerated the
tempo of their activities. Industries increasingly have committed
themselves financially to comply with pollution control stand-
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ards. And international institutions have entered more forcefully
into the arena of environmental action.

This chapter and the next two discuss in a necessarily selec-
tive fashion examples of what has been done in the past year. In
some instances it is too soon to know whether this activity truly
represents improvement. Indeed, in a field so vast and complex
as environmental quality, there will be false starts. Some well-
intentioned efforts will produce unanticipated and unwanted

ults. But rather than fail to act at all until every uncertainty
is resolveda time when action may be too latethe Nation
has clearly demonstrated it intends to move forward now, with
the best knowledge at its command.

federal government developments

Since our last report, the resources of the Federal Government
have been significantly mobilized on behalf of environmental
quality. The Federal organizational structure for dealing with
environmental problems has been reshaped. Further reforms
have been proposed. Federal environmental programs have been
strengthened, and innovative legislation has been sent to the
Congress. Federal agency awareness of environmental problems
has been heightened significantly since the impact statement re-
quirements of the National Environmental Policy Act took
effect.

reorganization

environmental protection agencyThe Environmental Protec-
tion Agency (EPA) was officially born on December 2, 1970. It
consolidated into one agency the major Federal programs deal-
ing with air pollution, water pollution, solid waste disposal, pes-
ticides regulation, and environmental radiation. The President
named then-Assistant Attorney General, William D. Ruckelshaus,
EPA's first Administrator.

The Agency has made a rapid start. It announced a series of
water pollution enforcement actions within 3 weeks after its
formation. In the following few months, it made major moves to
implement the Clean Air Act and to cancel pesticide registrations
for DDT, aldrin, dieldrin, and Mirex. Internally, EPA quickly
organized itself to cope functionally with related environmental
programs (see Figure 1), which was an important reason for its
establishment. Three of the five Assistant Administrators have
line responsibility for the major functional areasplanning and
management, enforcement, and research and monitoring. A
fourth Assistant Administrator supervises the air and water pro-
gram offices. And the fifth supervises the pesticide, radiation, and
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solid waste programs. EPA's 10 regional directors report directly
to the Administrator.

Organization by itself, however, cannot make programs work.
Because they also require adequate resources, the Administration
has recommended a. major increase in EPA funding and person-
nel. The fiscal year 1972 buc!get requests $2A5 billion for EPA
an almost 90 percent increase over the 1971 leveland a man-
power hike of 1,655 authorized positions over the current 7,192.
Two billion dollars of the proposed 1972 funds would be grants
to communities for building waste treatment plants.

Although EPA and the Council on Environmental Quality
work closely, there are significant differences between the two.
The Council is a small, staff agency in the Executive Office of the
President. Its responsibility is to provide policy advice to the
President and to review and coordinate the environmental im-
pact and environmental control activities of all Federal agencies.
EPA is an operating line agency. Its responsibility is to admin-
ister and conduct Federal pollution control programs. While
EPA's activities focus on pollution control, the Council's concern
is with the whole spectrtnn of environmental matters, including
parks and wilderness preservation, wildlife, natural resources,
and land use.
national oceanic and atmospheric administration----The Na-
tional Oceanic and Atmospheric Administration (NOAA) is the
second major organizational innovation of 1970. This new agency,
within the Department of Commerce, consolidates the major
Federal oceanic and atmos'pherie research and monitoring pro-
grams. Both the Weather Bureau and the Cbast and Geodetic
Survey now operate within NOAA.

Dr. Robert M. White, former Director of the Environmental
Science Services Administration hi. the Department of Commerce,
is NOAA's first Administrator. The agency monitors the impact
of pollutants on the marine environment; describes changes in
the oceans, estuaries, and the atmosphere; and establishes ecologi-
cal base line data and models.
department of natural resourcesa proposalEPA and NOAA
significantly improve the Government's ability to deal with envi-
ronmental problems. But the Federal ability to cope with natural
resoLrces .problemsincluding energy, water, land management,
and recreation resourcesis still scattered among several agen-
cies. To deal with that problem, the President's Advisory Coun-
cil on Executive Organization recommended a Department of
Natural Resources. On March 25, 1971, the President sent to the
Congress legislation to create such a department.°2

The Department would consist of five parts: land and recrea-
tion; water resources; energy and mineral resources; oceanic, at-
mospheric, and earth sciences; and Indian and territorial affairs

e Figure 2).
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The Department would embrace most of the agencies now in
the Department of the Interior; the Forest Service and the Soil
Conservation Service from the Department of Agriculture; the
civil works planning functions of the Army Corps of Engineers;
the civilian power functions of the Atomic Energy Commission;
and the National Oceanic and Atmospheric Administration from
the Department of Commerce.

congressional organizationThe Congress also is seeking to
focus and coordinate its responsibilities for environmental pro-
grams. Both the House and the Senate passed joint resolutions
to create a joint Committee on the Environment.3 An equal num-
ber of Senators and Representatives would sit on the Committee.
It would not have legislative authority, hut it would be empow-
ered to study the impact of environmental and technological
changes. And it would pursue methods for upgrading environ-
mental quality. Its responsibilities would be analogous to those of
the Joint Economic Committee. Differences in the House ,.nd
Senate versions of the resolution may require a conference to
negotiate a single version for final passage.

The Congress also reorganized and expanded existing commit-
tees to give more explicit attention to the environment. Two
House and four Senate committees have added -environment" to
their official titles, in most cases simply identifying more specific-
ally their preexisting jurisdiction. In addition, three new envi-
ronmental subcommittees were created: the Subcommittee on En-
vironmental Science and Technology of the Senate Committee
on Public Works; the Subcommittee on Environment of the
House Committee on Interior and Insular Affairs; and the Sub-
committee on Environment Problems Affecting Small Business
of die House Select Committee on Small Business.

environmental programs

air qualityimplementation of 1970 clean air amendments
The Federal air quality program changed dramatically when the
Clean Air Amendments of 1970 became law.4 They embody both
recommendations contained in the President's 1970 Message on
the Environment and proposals from the Congress. The Act re-
quires EPA to establish national air quality standards as well as
national standards for significant new pollution sources and
for all facilities emitting hazardous substances. It also estab-
lishes a framework for the States to set emission standards for
existing sources in order to achieve the national air quality
standards. The State implementation plans are subject to Fed-
eral approval. If a State plan is unacceptable, the Federal Gov-
ernment is empowered to promulgate a plan of its own which
will take precedence. The 1970 Act also provides more effective
procedures for Federal enforcement.

8
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The 1970 Amendments require stringent national emission
standards for new automobilesa 90 percent reduction from
existing levels of hydrocarbons and carbon monoxide by 1975
and a 90 percent reduction of nitrogen oxides by 1976. EPA
has issued emission regulations to implement these require-
ments.i" The Amendments authorize EPA to set emission stanti
ards for air pollution from airplanes, authorize citizen suits to
enforce the provisions of the Act, and strengthen controls over
pollution from Federal facilities.

EPA has set national air quality standards for particulate mat-
ter, sulfur oxides, carbon monoxide, photochemical oxidants,
hydrocarbons, and nitrogen oxides.5 By January 30, 1972, State
plans to implement these standards must be submitted to EPA,
which has mounted a major effort to help the States prepare the
plans. Regulations prescribing the content of the plans have
been published."

The EPA Administrator has published an initial list of five
categories of stationary sources of pollution for which perform-
ance standards, requiring use of the best adequately demonstrated
control technology in new facilities, will. be established. The five
categories are nitric acid plants, contact sulfuric acid plants,
portland cement plants, large incinerators, and fossil fuel steam
generators. Asbestos, Mercury, and beryllium have been desig-
nated as hazardous air pollutants for which Federal emission
standards, applicable to all sources, will be promulgated.g Addi-
tional sources and pollutants may be designated as additional
information is developed.

Pursuant to the Clean Air Amendments of 1970, the President
issued on June 30, 1971, Executive Order 11602, which provides
for facilities involved in convictions under the Clean Air Act
for noncompliance with standards to be barred from entering pro-
curement or other contracts with the Federal Government and
from receiving Federal financial aid (see Appendix I).

enforcementWhile Federal enforcement of emission and per-
formance standards under the 1970 Amendments must await final
promulgation of the standards, EPA continues to exercise its
limited enforcement authority under preexisting provisions of
.the Clean Air Act. One case which has received considerable pub-
lk attention involves the Union Carbide Corp. plant in Mari-
etta, Ohio. The plant has been the subject of an enforcement
conference that began in 1967. In November 1970, Union Car-
bide was given until the end of the year to submit an acceptable
timetable for complying with conference recommendations. How-
ever, EPA rejected the company's several plans. Union Carbide
then stated that the proposed EPA timetable could be achieved
only by closing part of the plant and laying: off 625 workers.
After further negotiations, the company determined that it could



comply without laying off any workers. A new compliance sched-
ule agreed to by Union Carbide calls foi the plant to cut its
emissions 70 percent by April 1972.

proposed lead tax and sulfur chargeMeasured by weight of
pollutants emitted, the automobile continues to be the greatest
single source of air pollution. The primary focus of past controls
has been to reduce emissions by making changes in new automo-
biles. In the last 2 years, attention has turned to the gasoline
used by carsparticularly to the lead added to gasoline to in-
crease octane and eliminate "knock." Lead in gasoline is a po-
tential health hazard when emitted into the air in automotive
exhaust. In addition, it interferes with devices that will very
likely be used to control other automotive pollutants in order to
meet the stringent 197546 emission standards.

The Clean Air Amendments of 1970 contain authority re-
quested by the President to regulate polluting constituents 0
automotive fuels such as lead. In addition, the President pro-
posed a tax on the lead in gasoline to encourage motorists to
buy low-lead or unleaded gasoline by making their prices com-
petitive with that of leaded gasoline. Without the tax, leaded
gasoline is cheaper to produce and hence is less costly to the
consumer than unleaded gasoline of comparable octane rating.
The tax would help to insure that low-lead or unleaded gaso-
line is available in sufficient quantities now for automobiles
whose octane requirements permit its use and in larger quanti-
ties when automotive pollution control devices requiring such
gasoline are available to meet the 1975 emission standards. Also,
in October 1970, the President announced that Federal vehicles,
whenever possible, will use low-lead or unleaded gasoline.

The proposed lead tax is an economic lever to force pollution
coritrol. An even holder attempt to accomplish the same end is
the President's 1971 proposal to impose a charge on sulfur oxides
emissions. The clean air emission charge would be levied on sul-
fur emitted into the atmosphere from combustion or distillation
of fossil fuels. The charge is intended to stimulate development
and use of sulfur oxides control technology and fuel cleaning
technology and to encourage use of low-sulfur fuels. The charge
would complement, not replace, regulation of sulfur oxides emis-
sions under the Clean Air Act. The Council on Environmental
Quality and the Treasury Department together are preparing a
detailed proposal for the Congress.
water qualitythe refuse act: permits and enforcementOn
December 23, 1970, the President announced a new program to
control water pollution from industrial sources through the per-
mit authority in the Refuse Act of 1899.9 The Refuse Act out-
laws discharges and deposits into navigable waters without a per-
mit. The Secretary of the Army may issue a permit only when
the Corps of Engineers determines that anchorage and navigation
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will not be impaired. Knowing violation of the Refuse Act is a
'misdemeanor, subject to a $2,500 fine or 6 months imprison-
ment. Violators also are subject to civil suits for injunctive relief.

The program initiated by the President makes a permit man-
datory for all industrial discharges into navigable waters of the
United States.u3 Violators of water quality standardsincluding
standards imposed by EPA when Federal-State or State standards
do not apply or are clearly deficientare ineligible for permits
and liable to enforcement proceedings. All dischargers were
required to file basic information on their discharges by July 1,
1971, with an October 1, 1971, deadline for certain more detailed
or difficult to obtain information.

To obtain a permit, an industrial discharger must disclose
what effluent he intends to discharge and how much of it. Per-
mits require periodic followup disclosures.fl This is a key advan-
tage of the permit system. It will provide a much more accurate
index of the nature and extent of industrial pollution than we
now have. In return, industry will obtain more explicit guidance
on waste treatment requirements.

There has been no moratorium on use of the Refuse Act to
enforce water quality standards while the permit program is
being initiated. The Administration has announced that the
filing of a permit application will not preclude an enforcement
action against the applicant. Indeed, since the permit program
was announced, enforcement activity under the Refuse Act has
continued to increase.

During the first 11 months of fiscal year 1971, approximately
159 criminal actions were initiated under the Refuse Act, com-
pared with 129 criminal actions in the entire fiscal year 1970.
In contrast, an average of only 43 criminal prosecutions per year
was initiated under the Act in fiscal years 1964-69. Most criminal
actions during the past year have resulted in convictions and
assessment of fines. In one case alone, a violator was fined
$125,000; in another, $25,000.

More important, however, than the increased use of the Refuse
Act for criminal prosecutions has been the use of civil suits under
the Act to secure injunctions to halt discharges of harmful
material. The first civil injunction action ever initiated under
the Refuse Act was filed in 1970 against the Florida Light &
Power Co. to abate the discharge of heated water into Biscayne
Bay. During fiscal year 1971, more than 50 additional civil
suits were filed to enjoin objectionable discharges.

Fourteen civil actions were concluded favorably by court-
approved settlements in fiscal year 1971. In addition, interim
stipulations were entered in 9 of the 10 cases brought under the
Act against facilitr±s discharging mercury. In the 10th case, the
plant was shut down. The stipulations and plant shutdown
resulted in a total reduction in mercury discharged from these
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facilitie_ from 139 pounds to 2 pounds dati,. Final disposition
of these cases awaits EPA's review of the defendants' plans for
further reductions in mercury discharges.

Other civil suits have produced impressive results. The ITT
Rayonier pulp processing plant in the State of Washington
agreed to construct, at a cost of about $22 million, a waste treat-
ment plant recommended by EPA. A General Motors automobile
assembly plant in New York agreed to install large treatment
tanks at a cost of over $2 million. In a number of cases involving
relatively small manufacturing establishments, complete relief
has been secured immediately.

The Refuse Act is an important mechanism for enforcing watei
quality standards because it permits swifter action against pol-
luters than is possible under the enforcement provisions of the
Federal Water Pollution Control Act (FWPCA) itself," Because
it prohibits -lischarges into navigable waters in the absence of
a permit and gives the Secretary of the Army broad discretion
in establishing permit conditions, the Refuse Act could remedy
some deficiencies in the nature and scope of standards adopted
pursuant to the FWPCA. For example, standards for non-
municipal discharges could be extended to all navigable waters
and could be stated in terms of precise effluent limitations
tailored to meet ambient water quality requirements.

However, because the FWPCA is the most recent and explicit
congressional action with respect to water quality, the Adminis-
tration has asked the Congress to make major improvements in
the Federal water quality program through that Act. In the
meantime, the permit and enforcement program under the
Refuse Act is being used primarily to enforce existing water
quality standards.

other enforcementThe present FWPCA provides two limited
and cumbersome enforcement mechanisms for pollution abate-
ment by the Federal Government.13 The first is a three-step pro-
cedure consisting of a conference of Federal, State, and interstate
water quality agency representatives; a public hearing; and
finally, court action.

The conference may be called at State or Federal initiative.
However, there must be a State request if the pollution causes
only intrastate effects,unless the pollution causes economic injury
to shellfish producers. The enforcement conference is a mecha-
nism for bringing to light complex and longstanding pollution
situations.

Two new enforcement conferences have, been called since EPA
was established. The first covered the interstate waters of Long
Island Sound in Connecticut and New York, and the second
covered the navigable waters of Galveston Bay and its tributaries
in Texas.
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EPA has reconvened five conferences two of which received
wide attention. The four-State Lake Michigan conference, first
convened in 1968, focused on the need to protect Lake Michigan
from waste heat discharges. The EPA Administrator recom-
mended strict temperature standards for the Lake. After consider-
ng proposals of the State and Federal conferees, the- Adminis-

tratt issued a conference summary recommending closed cycle
cooling systems for new wasi,2 heat discharges and deadlines for
plants now in operation to install abatement facilities, In the
Lake Superior enforcement conference, first convened in 1969,
the remaining difficult issue is the discharge of taconite tailings
into the Lake from a Reserve Mining Co. facility in Minnesota.

The second enforcement procedure under the FWPCA, also
applicable primarily to interstate pollution, calls for notification
both to the violator of water quality standards and to interested
parties, followed by court action if necessary. Under the present
law, 180 days must elapse after a notice of violation is issued
before court action may be initiated. This gives violators the
opportunity to comply voluntarily. EPA recently issued a viola-
tion notice to Reserve Mining Co. because of its failure to present
an acceptable abatement plan to the Lake Superior enlorcement
conference.

One of the EPA Administrator's first official acts was to issue
violation notices to three major citiesAtlanta, Cleveland, and
Detroit. By the end of the 180-day period, EPA announced
agreements with each of the three cities and with the States in-
volved for joint Federal-State-local financing of the needed waste
treatment facilities construction. Of the u,tal estimated cost of
$1.2 billion, more than $1 billion will go to reducing polhuion
of Lake Erie by Cleveland and Detroit.

The Outer Continental Shelf Lands Act i4 was invoked in 10
cases during the past year against major oil companies for their
failure to implement required subsurface safety measures on oil
wells in the Gulf of Mexico. The cases have been concluded
with the collection of more than $2.3 million in criminal fines.

federal fundingThe major part of Federal funds for water
pollution control goes to municipalities to help finance construc-
tion of sewage treatment plants. For fiscal year 1971, the Presi-
dent proposed and the Congress appropriated $1 billion for waste
treatment grants. EPA estimates that an additional $12 billion
must be spent over the next 3 years for municipal waste treat-
ment needs. To meet this need, the Administration has requested
an authorization of $6 billion$2 billion each for this and the
following 2 fiscal yearsto provide the needed Federal share of
the $12 billion program.

proposed legislationThe President has asked the Congress to
amend the FWPCA to provide needed reforms: effluent standards
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tied to wa er quality requirements, mandatory use of best avail-
able treatment technology in new industrial facilities, and strin-
gent Federal toxic discharge standards." The Administration's
proposed legislation would also extend Federal-State water qual-
ity standards, now applicable only to interstate waters, to almost
all waters. Moreovet, it would authorize legal at ,ons by private
citizens to enforce standards. The Administration's proposal
would provide for broader Federal enforcement authority, stream-
lined enforcement procedures, and more stringent fines. The
enforcement proposals are similar to provisions in the Clean
Air Amendments of 1970.

The President also has proposed legislation to deal with the
potentially serious problem of ocean dumping. The legislation
would prohibit dumping any wastes origina.ting in the United
States into estuaries, the Great Lakes, coastal waters, or the oceans
without an EPA permit. A permit would also be required for
dumping wastes from any source into waters of the contiguous
zone---or into waters within the jurisdiction of the United States.
The EPA Administrator would be empowered to ban all ocean
dumping of certain materials and to designate safe disposal sites
for others. The legislation is based on a report that the Council
on Environmental Quality submitted to the President in OctoLer.

Administration legislation also calls for establishing an Envi-
ronmental Financing Authority to aid localities in funding bond
issues for municipal waste treatment plants 1' and an increased
State grant program to assist State agencies in improving their
water quality programs."
cleanup of federal facilitiesAlthough air and water pollution
caused by Federal facilities is still a problem, significant progress
is being made, In fiscal year 1971, the Federal Government appro-
priated $113 million to eliminate such pollution, and the Presi-
dent has asked Congress for $250 million in fiscal year 1972. This
compares to an average annual appropriation of only $52 million
for the previous 3 years. The ccmbined total of $363 million for
fiscal years 1971 and 1972 alone contrasts strikingly with the $359
million estimate made in 1979 for the cost in fiscal years 1971,
1972, and 1973 of having remedial measures completed or under-
way at all Federal facilities by the end of 1972.

While progress is being made in cleaning up Federal facilities,
some individual facilities are still major polluters. Many of these
are on military installations. As in the case of industrial pollution
control, management attitude is a critical ingredient in com-
plying with environmental standards. Budget requests and appro-
priations alone do not guarantee success if agency management
does not give high priority to the effort. The President's Execu-
tive Order on pollution from Federal facilities contains an im-
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portant limitation on agency discretion: Funds appropriated for
pollution abatement may not be used by agency heads for other
purposes."

pesticide controlThe Federal Insecticide, Fungicide, and Ro-
denticicle Act (FIFRA) 2" requires that all pesticides shipped in
interstate commerce be registered with EPA. EPA may cancel a
registration when the label of the product, if complied with, is
inadequate to prevent injury to "man and other vertebrate ani-
mals, vegetation, and useful invertebrate animals." 21 Suspension
of a pesticide -egistration, which, unlike cancellation, stops bucr.
s ,te shipment immediately, can be initiated only when the
product presents an -imminent hazard."

In January 1971, a Federal court of appeals decision `2 departed
significantly from the prevailing interpretation of the registra-
tion cancellation provisions in F1FRA. The court declared that
"Congress intended any substantial question of safety to trigger
the issuance of cancellation notices" 23 so that interested parties
can participate in hearings on the question of cancellation.
Pursuant to the court's directive, EPA issued notices of cancella-
tion of all registrations for pesticides containing DDT.24 In
March, EPA initiated cancellation proceedings on all registra-
tions for aldrin, dieldrin, and Mirex. Because FIFRA provides a
long and complex appeals process for parties adversely affected
by cancellation orders, a final decision on DDT and the other
pesticides may not be made until early in 1972. EPA has deter-
mined that none of the pesticides proposed for cancellation poses
an "imminent hazard" warranting immediate suspension of
their registrations."

Comprehensive pesticide control legislation to replace FIFRA,
the Federal Environmental Pesticide Control Act of 1971, has been
proposed by the President." The bill is designed to prevent mis-
use of pesticides by controlling their application, which F1FRA
does not do. Under FIFRA, control over use is achieved only to
the extent that users read, understand, and follow the instruc-
tions that must be placed on the labels of pesticide containers.

Under the Administration bill, a pesticide registered by EPA
would be classified "for general use,- "for restricted use," or
"for use by permit only." Pesticides designated for restricted use
could be used only by trained applicators. Pesticides designated
for use by permit only would need approval of a trained con-
sultant before application. Applicators and consultants would be
licensed by the States, and the Federal Government would pro-
vide part of the funds to train them.

Other provisions of the bill include: authority to permit ex-
perimental registration of pesticides; streamlining the process
of appeals from registration, cancellation, and suspension deci-
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sions of EPA; and authority for the Administrator to stop the
sale of a pesticide if it violates the Act. Registration and inspec-
tion of establishments manufacturing or processing pesticides
would be mandatory. And the Administrator would be author-
ized to regulate pesticide storage and 'disposal.
solid wastesIn October 1970, the Resource Recovery Act of
1970 27 became law. The Act puts an important new emphasis on
recycling, a goal which the President articulated in his 1970
Message on the Environment. It authorizes funds for demonstra-
tion grants for recycling systems and for studies of methods to
encourage resource recovery. It requires EPA to publish guide-
lines for construction and operation of solid waste systems. The
guidelines will be binding on Federal agency operations and on
federally funded demonstration projects. The Act authorizes
grants and contracts for training solid waste disposal personnel.
And it directs EPA to submit to the Congress a comprehensive
plan for a national network of disposal sites for hazardous wastes.
It also creates a National Commission on Materials Policy to
conduct a broad study on materials availability, use, and disposal.
The Commission will report to the Congress by June 30, 1973.

The Administration has been exploring ways to use Federal
purchasing power to encourage recycling. The first major step in
this direction was taken by the General Services Administration
(GSA). GS A changed its procurement specifications to require
that paper purchased by the Federal Government contain a speci-
fied minimum percentage of recycled material. The Council and
EPA are examining with GSA and other Federal agencies other
areas in which the Governmern can wield its purchasing power to
encourage recycling.

EPA's Office of Solid Waste Management Programs launched
"Mission 5,000" in July 1970. This is a drive to close 5,000 of the
approximately 15.000 open dumps. in the United States. EPA's
goal is to replace them with better methods of disposal, such as
sanitary landfills, by mid-1972. The program thus far has re-
sulted in closing 1,000 dumps.

The Council on Environmental Quality is currently conduct-
ing a major study of solid waste recycling in cooperation with
EPA and other Federal agencies. Primary emphasis is on present
economic constraints against recycling and on incentives to en-
courage further recycling.
radiationWhen EPA assumed the functions of the interagency
Federal Radiation Counciland with it responsibility for setting
generally applicable environmental radiation standards----a com-
prehensive review of existing radiation standards was underway.
EPA, in cooperation with the Department of Health, Education,
and Welfare, the Atomic Energy Commission (AEC), and other
Federal agencies, has continued the review through a contract

16



with the- National Academy of Sciences. The review is scheduled
for completion in 1972.

Under the reorganization plan establishing the Environmental
Protection Agency, EPA assumed Federal authority to set gen-
erally applicable environmental radiation standards. The AEC
retains authority to. implement and enforce EPA standards in
the regulation of radioactive materials and nuclear facilities:2s

In- December 1970, the AEC adopted in its regulations design
and operating requirements for nuclear power reactors to keep
radioactivity in reactor effluents as low as practicable:29 The
Commission has since proposed numerical guides on design ob-
jectives and limiting conditions of Operation to quantify the
"low as practicable" requirement."" Conformance with the pro-
posed guides would generally keep human exposure to radioac-
tivity from nuclear power reactors to less than 5 percent of ordi-
nal y exposure from natural sources, such as cosmic rays and
radioactive rocks, and to I percent or less of the overall limits on
exposures from all sources, other than medical procedures and
natural background, under present environmental standards.
toxic substancesThe Administration has sent to the Congress
;t proposed Toxic Substances Control Act. '" Based on a recently
published CEQ study, the proposed legislation, would piovide
several major, new authorities to control the large and rapidly
increasing number of harmful and potentially harmful chemicals
and chemical substances that are commercially used and that
eventually cutter the environment. The EPA Administrator
would be empowered to restrict or prohibit the use or distribu-
tion of a chemical substance if necessary to protect health or the
environment. If the Administrator found that a substance created
an imminent hazard, he could ask the courts to restrain its use
or distribution immediately. The Administrator would be au-
thorized to issue standards for tests to be performedand for
results to be achieved from such testsfor various classes and
uses of new substances. ,And he could request information from
manufacturers concerning potentially tcixic substances including
their chemical composition, production level, uses, and the re-
sults of tests of their effects.

The need for such legislation was dramatized by several inci-
dents involving toxic substances during the past year. The mer-
cury problem might have been recognized much earlier had the
Toxic Substances Control Act been law. In December, at the
urging of the Surgeon General and EPA, the detergent industry
voluntarily agreed to stop use of NTA (nitrilotriacetic acid) in
detergents, pending the outcome of further tests on its health
effects. The Federal Government presently has very limited legal
authority to halt the use of hazardous materials, even in such
widely used products as detergents. The proposed Toxic Sub-
stances Control Act would greatly expand that authority.
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One limitation in determining the effects of potentially toxic
substances has been inadequate facilities for tests to determine
the effects of long-term exposures to low levels of such substances.
An important step has been taken to relieve this situation.
Part of the Pine Bluff Arsenal in Arkansas, previously a facility
for development of biochemical warfare materials, has been con-
verted into a National Toxicology Center for testing potentially
toxic substances. The Center, a joint Food and Drug Administra-
tion-EPA facility, will test low doses of a substance on a large
number of animals, determining effects undetectable from tests
conducted on a smaller number of animals.

federal environmental researchResearch and development is
an essential part of most environmental programs. It provides
information needed both to understand environmental prob-
lems and to solve them. During the past year, the trend toward
increased Federal research and development activity continued.
A recently completed study by the Federal Council for Science
and Technology shows that Federal budget outlays for environ-
mental quality research and development climbed from $542
million in fiscal year 1969 to $606 million in fiscal year 1970 and
to $719 million in fiscal year 1971. These figures are based on a
somewhat restricted definition of research and development and
thus are smaller than the comparable figures compiled by the
Office of Management and Budget (see Appendix K).

Environmental research and development is generally devoted
to three areas: the effects of environmental insults, ecological re-
lationships and natural processes, and pollution control technol-
ogy. Sometimes research covers more than one of these areas. For
example, EPA plans a project for St. Louis, Mo., where the total
air pollution problem of a single city would be studied in depth.
An integrated effort involving Federal and State agencies, uni-
versities, and other groups would explore the chemical, mete-
orological, and biological ramifications of air quality.

With respect to the effects of environmental insults, primary
attention has been devoted to determine the adverse health
effects of pollutants. Health effects research usually involves test-
ing particular substances or combinations of substances on lab-
oratory animals. Often it also involves epidemiological studies
which examine the occurrence of certain effects in human popu-
lations and attempt to correlate the distribution of these occur-
rences with the prevalence and concentration of particular pol-
lutants. A report on the health effects of environmental pollution
has been prepared by EPA and the Department of Health, Edu-
cation, and Welfare and will be sent to the Congress shortly.

Our understanding of natural processes in the atmosphere,
oceans, and elsewhere has advanced remarkably over the past
few years. Mathematical models have been developed for predict-
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ing a variety of phenomena, including the distribution of pol-
lutants both in the atmosphere and in rivers. During the past
year, increased attention has been devoted to the use of earth
satellites for monitoring and predicting environmental changes.

Research on methods of controlling pollution range from in-
vestigations on sterilizing insect pestsin order to facilitate
reductions in the use of chemical pesticidesto develoimient of a
nonpolluting automobile. In many cases, research may have both
economic and environmental implications. Thus, the President's
Energy Message of June 4, 1971, announced an accelerated pro-

:am for developing methods to convert coal into a gaseous
form which, if economically feasible, would provide both an
expanded economic use for the Nation's most abundant fossil
fuel and great promise for reducing air pollution from sulfur
oxides emissions.

As human activities more rapidly change the whole face of the
earth, awareness of the pervasiveness and magnitude of these
change:i has created a recognition of the need to save at least
samples of the full range of natural environments. These sam-
ple areas can serve as base lines against which man-caused
changes can be compared. For example, they can provide infor-
mation on the background levels of various potentially toxic
substances, such a mercury, against which the levels anti effects of
these substances in areas heavily impacted by man can be judged.
They can provide natural laboratories which, in some cases, are
the only places where studies can be carried out to understand
the operation of certain ecosystems.

In recognition of the importance of preserving a variety of
natural areas, a Federal program for Research Natural Areas has
been established. The aim of the program is to be certain that
the Federal land managing agencies, in cooperation with the
States, universities, and other private and public institutions,
preserve examples of all of the many and diverse natural envi-
ronments in the United States. The Council's First Annual Re-
port noted that 336 Research Natural Areas had been classified
and established. This number has been increased to nearly 600,
and a unified policy for acquisition, management, and use of
these areas is being developed to assure that the areas will be
treated consistently by the various nencies concerned. Federal
lands, of course, do not cover all the utajor ecosystems. Conse-
quently, in association with the Federal effort; a program to iden-
tify and inventory the Research Natural Areas on State and
private lands is going forward under the direction of the U.S.
International Biological Program.

land usetoward a national land use policyLand use deci-,
sions are an important determinant of environmental quality.
Although planning anti control of land use are largely the re-
sponsibility of local goverments, the impacts of these activities
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often reach statewide, regionwide, or nationwide. Purely local
regulation often frustrates environmental quality objectives.

To encourage State control of land use issues transcending
local importance, the President has proposed a National Land
Use Policy bill." It would provide $100 million over 5 years to
aid States in assuming land use regulatory authority over areas
of critical environmental concernwetlands and flood plains,
lands around key facilities such as major airports and highway
interchanges, large-scale development, lands surrounding new
communities, and land and development of regional benefit.
Chapter 2 describes recent State actions to assume more control
over important land use issues.

The Secretary of the Interior has proposed legislation to the
Congress to establish a land use policy and management program
for the 450 million acres of the public domain. The guiding
principle of this policy would be to protect the quality of the
environment of these lands, to require restoration of the land
as a condition of use, to give first priority to the protection of
environmentally -critical areas," and to keep these lands in
Federal ownership for perpetuity, permitting disposal only in
very limited circumstances under specific statutory criteria.

parks and wilderness areasThe Federal Government has
taken several actions to add to the amount of land used for
parksparticularly in or near urban areas, where the need is
great but the supply is short. Under his "Legacy of Parks- pro-
gram, the President requested a 1972 appropriation of $200 mil-
lion for the Department of Housing and Urban Development
(HUD) Open Space Lands Program. That is nearly three times
the 1971 funding level. The HUD Program will give special em-
phasis to developing vacant or abandoned properties in the inner
city. Its highest priority will go to projects in low-income areas.

The President's budget request for the Department of the
Interior Land and Water Conservation Fund is for the full $380
million authorized by the Congress. Proposed legislative amend-
ments would channel a ,greater share of money from the Fund
into populous States. The Fund is used both to finance Federal
park and other land purchases and to aid State and local gov-
ernments in acquiring and developing recreation areas.

To further the -Legacy of Parks" program, the President sub-
mitted to the Congress, in May 1971, a bill to establish a Gate-
way National Recreation Area in the States of New York and
New Jersey." The area would be a federally managed national
recreation area made up of three unitsJamaica Bay and Breezy
Point in New York and Sandy Hook in New Jersey. Together,
they contain about 7,000 acres of land and 16,000 acres of im-
portant marth and submerged land. The proposal would open to
New York City metropolitan area's more than 14 million people
a 9,000-acre wildlife preserve, a 460-acre park, and the Nation's
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oldest operating lighthouse, as well as an ocean beach, sand
dunes, and a bay for game fishing. A ferry shuttle system linked
to existing mass transit lines would provide access for millions
of persons who do not own automobiles and otherwise would not
be able to reach the area.

During the past year, the President asked the Congress to add
14 areas, totaling 1.8 million acres, to the country's Wilderness
System, with new emphasis on the Eastern States.34 He also resub-
mitted to the Congress proposals for 13 other wilderness projects
covering 1.3 million aeres.33 Efforts are now underway to catch
up on the significant backlog of wilderness designations.

In addition, a number of Federal properties were declared _

plus by the President's Property Review Board. Among them
are properties in Nassau County, N.Y.; Fort Worth and Duncan-
ville, Tex.; Bremerton, Wash.; Parma, Ohio; Cheyenne, Wyo.;
and Redondo Beach and Alameda County, Calif. This declara-
tion permits their transfer to States and localities for parks and
recreation. The President has pledged to release additional
underused Federal properties, particularly in urban areas, to
State and local governments for recreation purposes. The Prop-
erty Review Board, established last year, has already identified
60 Federal properties with high potential for park use.

siting powerplants and protecting mined landsOther land
use problems addressed in the President's environmental pro-
gram include powerplant siting and strip and underground min-
ing. The proposed Power Plant Siting Act of 1971 36 would
require long-range planning by all electric utilities. Continuous
10-year projections of power needs and additional facilities re-
quired for power generation and transmission would be manda-
tory. Advance review of tentative plant sites would be held 5
years prior to beginning construction. The reviewing agency
could reject any such sites as environmentally undesirable. Fi-
nally, a preconstruction review would require each utility to
apply for certification of a bulk powerplant or major transmis-
sion line two years before it is built. The Act would provide a
sound framework for protecting environmental values while
guaranteeing an adequate supply of electric power.

The proposed Mined Area Protection Act 37 would insure ade-
quate State regulntion of surface and underground mining. The
Secretary of the Interior would issue guidelines, and the States
would be given 2 years to develop and enact mining regulation
laws consistent with the guidelines. If a State failed to do this
or if a State failed to enforce its own approved laws, the Secre-
tary could establish and enforce Federal regulations.

land controversies Land use problems surfaced in two major
controversies in the past year. Construction by a private con-
sortium of an oil pipeline across Alaska was delayed by the De-
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partment of the Interior, which withheld a right-of-way pe -mit
across Federal lands, pending detaile6 examination of the envi-
ronmental effects of the pipeline. The pipeline proposal raised
a number of questions about effects on the Arctic tundra and on
wildlife in Alaska and about damage from pipeline leaks or from
vessel spills when the oil is en route to refineries. A final environ-
mental impact statement on the pipeline is expected from the
Department of the Interior this summer.

The second controversy involved the construction of a oarge
canal across northern Florida. Although construction by the
Corps of Engineers was about one-third completed, the President
ordered that the project be stopped because it threatened to
destroy the unique scenic area, a major wildlife habitat, and a
large sport fish population. Other adverse effects, such as pest
infestation and water pollution, were ulso feared. The Council
is working with the Corps of Engineers to develop measures for
restoring the already affected area.

preserving historic buildingsIu Executive Order 11593, the
President directed all Federal agencies to evaluate their proper-
ties to determine which possess historic, archeological, or archi-
tectural significance (see Appendix H). He directed agency heads
to develop procedures to assure that federally owned historic
properties are preserved and maintained under standards pre-
scribed by the Secretary of the Interior.

The Executive Order was issued pursuant to authority of
the National Environmental Policy Act 38 and the Historic Pres-
ervation Act." The Historic Preservation Act established a
National Register of Historic Places, in which properties of his-
toric, archeological, or architectural significance are recorded. The
Act provides that prior to any proposed Federal action affecting
a recorded property, the Federal agency concerned must refer the
matter to the Advisory Council on Historic Preservation, a body
made up of Federal agency representatives and of private citizens
appointed by the President.- The Advisory Council renders opin-
ions on the desirability of such proposals and often recommends
modifications to Federal projects to protect historic sites.

Properties are listed in the National Register on the basis of
State nominations. Since 1968, listing3 in the Register have in-
creased dramatically, with the current rate of increase at approxi-
mately 100 sites or districts per month. The Federal Government
controls an estimated 2,000 historic sites not yet recorded on the
Register, many of which are located at old military and naval
installations. Until }illy 1973, when evaluation of these proper-
ties is completed, properties that appear to possess historic char-
acteristics will be treated as though they were on the National
Register, and any action to alter, transfer, or dispose of such
properties will be referred to the Advisory Council on Historic
Preservation.



Executive Order 11593 is part of a broader program to pre-
serve historic properties. Legislative proposals submitted by the
President include . measure designed to facilitate preservation
of historic propc_ties transferred to State and local governments
at no cost by the Federal Government.° This measure provides
that State or local governments agiing to preserve historic
properties transferred to them by the Federal Government may
permit the properties to be used commercially, thereby enhanc-
ing their economic viability and offsetting their restoration ex-
penses. Additional Presidential proposals would provide Federal
insurance for the improvement of privately owned historic
properties and tax incentives for their rehabilitation.41

congressional actionCongress turned its attention to environ-
mental issues as never before this yeara significant indication
of the intensity of general public concern with these issues. Of
the 695 bills signed into law during the 91st Congress, 121 were
identified as "environment oriented" by the Congressional Re-
search Service of the Libary of Congress. This number includes
II appropriations bills and bills relating primarily to other sub-

jects, such as agriculture, ster relief, and economic develop-
ment. It includes 37 pa, tu and recreation bills and 23 water
resource development bills. There were only two bills each in
the categories of air pollution, water pollution, solid wastes,
population, and land use planning. But the importance of meas-
ures such as the Clean Air Amendments of 1970,42 the Resource
Recovery Act,-° and the Water Quality Improvement Act,44 all
enacted in 1970, illustrate the danger of attaching undue signifi-

cance to the quantity of legislation.

in the senateThus far in the 92d Congress, attention to envi-
ronmental matters has remained high. As of July 25, 1971, the
Senate had passed three environmental billsappropriating
money for water resources p1anning,45 limiting public exposure
to sonic booms,46 and requiring radiotelephone bridge-to-bridge
communication between certain vessels in inland waters to re-
duce collisions and mishaps.47 It had also passed two joint reso-
lutionsone to establish a Joint (congressional) Committee on
the Environment 48 and one to authorize additional appropria-
tions for the Department of Housing and Urban Development
for open space acquisition grants.4" Hearings were held on envi-
ronmental bills covering subjects ranging from pesticides and
hazardous chemicals to legal actions by citizens, land use policy,
ocean dumping, and water quality.

in the house During the same period, the House of Represen-
tatives passed six environmental measures. They include bills
concerned with environmeival data," a National Advisory Com-
mittee on the Oceans and Atmosphere," penalties for shooting
certain bit ds,52 bridge-to-bridge communication between vessels
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in inland waLcrs," and funds for water resources planning."
The House also passed a joint resolution to establish a Joint
(congressional) Committee on the Environment.55 Hearings were
held on a number of bills. In addition to the subjects covered
in Senate hearings, the House hearings considered subjects such
as drinking water supplies and powerplant siting.

factfindingIn addition to its hearings on proposed laws, the
Congress has held a number of factfinding hearings to review
executive branch activities. These hearings have dealt with sub-
jects such as implementation of section 102 of the National En-
vironmental Policy Act by Federal agencies, the economic impact
of pollution control, initiation of a permit program for water
pollution control under the Refuse Act, stream channelization,
eagle deaths in Wyoming, clearcutting of timber on Federal
lands, and coal-fired powerplants in the Southwest.
environmental impact statements: a new ingredient in federal
decisionmakingSection 102(2)(C) of the National Environ-
mental Policy Act (NEPA) 56- -the Act which created the Council
requires that any agency of the Federal Government proposing
legislation or planning to undertake an action "significantly
affecting the quality of the human environment" file an impact
statement with the Council The statements describe the legisla-
tion or action, its impact, and the alternatives considered. Before
filing, the statements must be circulated by that agency to the
public and to appropriate Federal, State, and local environ-
mentai agencies. Comments received on the draft statement be-
come a part of the public record along with the final statement,
which should reflect the comments. Section 309 of the Clean Air
Act r-7 gives the Administrator of EPA independent responsibility
for reviewing and commenting on the environmental impact of
proposed Federal activities or legislation relating to his authori-
ties. This provision overlaps but expands the Administrator's
responsibilities under NEPA for commenting on Yederal pro-
posals.

As of June 30, 1971, draft or final environmental impact state-
ments on 1,380 actions had been received by the Council. The
number of statements has increased rapidly, although a dispro-
portionately large number has involved highway projects, some
of which involve relatively minor impacts. The Council believes,
nevertheless, that many Federal actions which significantly affect
the environment are not being reported in environmental state-
ments. Some major Federal departments have filed fewer than
five statements during the past 18 months.

NEPA and its environmental impact analysis requirement are
influencing the Government decisionmaking process. The De-
partment of Transportation, the Army Corps of Engineers, the
Department of tile Interior, the Federal Power Commission, the
Atomic Energy Commission, and the Department of Defense are
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among the agencies most heavily affected by the Act's require-
ments. Over 20 agencies have established internal procedures for
preparing impact statements. Some agencies for the first time
have explicitly incorporated environmental considerations into
their decisions.. A recent example is the Interstate Commerce
Commission. It has recognized that it should conduct environ-
mental impact analyses before making freight rate and carrier
certification decisions that can either promote or stifle ,_!cycling
of "secondary- or waste materials.58 The Securities and Fxchange
Commission is requiring that information on pollution viola-
tions be made part of stock offerings to the public.

Federal agencies have taken, modified, and avoided actions on
the basis of the NEPA environmental analysis. For example, the
Corps of Engineers refused to grant some dredge and fill permits
in order to protect ecological and esthet ic values. The Corps :-.1so
has suspended some water resource projects pending congres-
sional consideration of the environmental impacts. The Coast
Guard has denied scvera bridge construction permits to avoid
adverse environmental consequences. The Forest Service switched
from clear utting to selective cutting in a National Forest, the
Department of Transportation reconsidered several proposed
Interstate Highway routes, and the Department of Defense
amended plans for munitions disposal.

The impact of NEPA and of the section 102 requirement has
been reenforced by court decisions, some of which are discussed in
Chapter 5.

Yet much more remains to be done to insure that all agencies
fully and objectively consider the environment in their actions
not just in connection with specific projects but also in relation
to basic policies and program structures. Lack of environmentally
trained personnel and the difficulty of changing established
decisionmaking patterns are still problems. Too often, the
environmental statement is written to justify decisions already
made, rather than to provide a mechanism for critical review.
Consideration of alternatives often is inadequate. And the ulti-
mate agency alternativetaking no action at all because of the
environmenthas rarely been considered. Some agencies or their
components define their mission in a narrow sense, which e-:-
eludes adequate consideration of environmental protection. NEPA
was intended to elevate environmental considerations to full
partnership with technological and economic factors in Govern-
met decisionmaking. But it still is not working entirely that way.

uestions have surfaced concerning issues such as the extent
to which actions authorized and underway prior to enactment of
the Act should be subject to environmental statements. Some
agencies have been troubled by the potential of a detailed process
of public analysis and review to delay Federal actions and to
burden Federl officials with increased paperwork.
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The Council has helped resolve some of these problemsin its
interim guidelines of April 30, 1970,59 and later in its guidelines
of April 'z.° 1971 (see Appendix G). However, it has not been
possible to anticipate all the specific problems which various Fed-
eral activities will raise, The responsibility for detailing the way
in which each agency will comply with the Act ultimately rests
with the agency itself.

In assessing the experience with the impact statements,
important to recognize the unique and unprecedented nature of
the requirement. Federal agencies accustomed to a role of advo-
cacy on behalf of their activities are no-f required by law to en-
gage in public self-criticism. They must detail adverse impacts and
candidly assess alternatives. In fact, many of the less satisfying
statements have been prepared by agencies overcautious about
minor actions. Some agencies, strongly criticized during the
early months under the Act, have since developed improved
procedures.

council on environmental qualityDuring its first full year, the
Council has undertaken a wide variety of activities. Some have
resulted in a visible prodi,q, such as proposed legislation or a
published re,)orr. But much of the Council's time and effort are
devoted to coordinating Federal activities and providing policy
advice to the President.

CEQ was responsible for shaping the President's 1971 environ-
mental legislative program, with assistance from many agencies.
This program, which the President submitted to the Congress in
February, contained 18 major proposals covering almost the en-
tire spectrum of environmental concerns. Many of these pro-
posals have been described in this chapter. Tie Council also
played a key role in developing the Refuse Act ptrmit program.

Two Council reports were published during the year: Ocean
DumpingA National Policy, which resulted in th.: proposed
Marine Protection Act of 1971, and Toxic Substances, which was
based on the staff work done by the Council in preparing the
proposed Toxic Substances Control Act of 1971.

The primary mechanism that the Council has used to review
environmental impacts of Federal projects is the environmental
impact statements submitted by Federal agencies. The Council
issued revised guidelines for section 102 statements on April 23,
1971 (see Appendix G). These guidelines require that the draft en-
vironmental statements be made available to the public at least
90 days prior to an administrative action (actions other than
proposals or reports on legislation) . Final environmental state-
ments, with agency comments, must be made public at least 30
days prior to action. When public hearings are held on a pro-
posed Federal action, the guidelines require that a draft state-
ment be available 15 days before the hearing. These new guide-
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lines give interested citizen groups and others more time to re-
view and comment on the environmental impact statements.

The Council notifies the public and the Congress of the state-
ments that have been filed in several ways: in its monthly bulle-
tin, the 102 Monitor; in biweekly lists in Environmental Pollu-
tion and Control, a bulletin of the National Technical Informa-
tion Service of the Department of Commerce; in State and local
clearinghouses in States affected by a proposed action; through
the Legislative Reference Service of the Library of Congress; and
in lists published in the Congressional Record. Public interest in
section 102 statements has been high. One indication is that the
Council's 102 Monitor, first published in February of 1971, has
oVer 2,000 subscribers, many of them public interest and educa-
tional organizations.

worldwide developments

As last year's report said, the environment knows no inter-
national borders. The same earth, sea, and sky are common to all
nations and political ideologies. President Nixon said in trans-
mitting his 1970 Report to the Congress on Foreign Policy for
the 1970's: "We know that we must act as one world in restoring
the world's environment, before pollution of the seas and skies
overwhelms every nation.-

In the past year citizens of many nations awoke to the inter-
national nature of their common concerna polluted environ-
ment. Fish throughout the world were becoming contaminated
with mercury. Toxic metals and air pollutants were filtering
across national boundaries. Many nations realized they needed
to upgrade their domestic environmental programs. Other na-
tions sought new comprehensive policymaking and administrative
weapons to deal more effectively with environmental decay.

Australia, Canada, France, Germany, Great Britain, India,
apan, Kenya, Ne w Zealand, Singapore, Switzerland, and the

United States all have either implemented or planned reorganiza-
tion of their environmental protection programs. Great Britain
has a new cabinet-level Ministry charged with environmental pro-
tection, national land use planning, housing, and transporta-
tion. japan has added its first new cabinet position in 100 years.
The new Minister will head an environmental agency to imple-
ment new and comprehensive laws relating to air, water, and
marine pollution.

In the United States, the Council on Environmental Quality
has taken an active role in the international field. The Council's
activities are closely linked to the work of the Department of
State and to the activities of the Environmental Protection
Agency, the Department of the Interior, and other agencies.

28



One of the most significant developments during the past
year has been a clearer delineation of the roles major inter-
national institutions are playing in environmental matters. The
Environmental Committee of the Organization for Economic
Cooperation and Development is conducting significant work on
the international economic effects of member countries' environ-
mental policies with a view to minimizing potential distortions
of foreign trade. NATO's Committee on Challenges of Modern
Society is concentrating on special problems of industrialized
societiessuch as how to develop low pollution motor vehicles.
The Intergovernmental Maritime Consultative Organization is
active in the area of marine pollution with special emphasis on
how to prevent oil spills. The Economic Commission for Europe
is serving as a valuable forum for information exchange between
Eastern and Western nations on pollution control. The United
Nations Secretariat is working to prepare for the 1972 U.N. Con-
ference on the Human Environment, and is actively encouraging
the participation of developing nations in the Conference. These
organizations and others are developing special qualifications and
programs to deal with particular environmental probkms on the
international level.

bilateral programs

united states and canadaThe past year has seen major accom-
plishments by ic United States and Canadian Governments
working together to restore the quality of the Great Lakes- a
vital asset for a laige segment of the population on both sides
of the boundary. The stark implications of contLnued deteriora-
tion of the Lakes emerged fully in early 1970, when th Inter-
national Joint Commission (IJC) issued a carefully researched
interim report which became the basis for its final recommenda-
tions of December 1970.

President Nixon charged the Council on Environmental Qual-
ity to work with Canada on the problem. Ministers of both
countries met in June 1970 and'agreed to set up a Joint Working
Group. The Group began to study ten major problem areas in
the fall, and by April 1971, issued a report containing its recom-
mendations. It urged the two Federal Governments to agree to
adopt common water quality objectives for the Great Lakes,
to agree to progrons for attaining the objectives, and to give the
IX authority to monitor these efforts.

At the second meeting of Ministers, on June 10, 1971, the tw6
Governments agreed to adopt the report of the Joint Working
Group and to complete a Great Lakes Water Quality Agreement
embodying the recommendations by the end of the year. The
Agreement will specify measures to control Great: Lakes pollu-
tion by 1975. In the meantime, dose contact continues through
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the IJC on such problem areas as the St. Croix River in Maine
and the Skagit River in the State of Washington.
united states and japanThe United States and Japan have ex-
changed environmental information for many years under the
United States-Japan Cooperative Program on Natural Resources.
In 1970, the two nations launched an intensive effort to establish
strong joint programs dealing with air and water quality. Struck
by the dramatic convergence of serious air pollution incidents
in late July and early August in Japan and along the eastern
seaboard of the United States, President Nixon suggested, and
Prime Minister Sato agreed, that increased cooperative efforts
should be undertaken. Chairman Russell E. Train of the Council
on Environmental Quality and Minister of State Sadanori
Yamanaka represented their Governments at a conference in
Tokyo in October 1970. They .identified a number of areas in
air and water pollution control and solid waste management in
which to pursue joint programs. At a second conference, on
June 1-2, 1971, in Washington, the twO Governments agreed to
exchange information on curbing air pollution from automobiles
and on applying advanced technology to sewage treatment.

other joint programsThe United States is in the process of
developing bilateral relations on environmental matterS with
Mexico and Spain. Preliminary talks have been held with the
Mexican Government, and environmental protection programs
were part of a recently negotiated agreement with Spin. Ongoing
bilateral programs with France and Germany on scientific matters
now embrace environmental activities. The United States is also
actively exploring opportunities for envirolin-!elltal cooperation
with Poland, Yugoslavia, and India.

multination programs

nato Since . 1969, following President Nixon's initiative,
NATO's Committee on the Challenges of Modern Society
(CCMS) has gradually won over skeptics who questioned whether
NATO could or should embark upon activities other than mu-
tual defense and political consultat.on. The range of CCMS
activity has embraced such diverse subjects as flood control, re-
ducion of eardiquake hazards, and comparative air pollution
monitoring in Ankara, Frankfurt, and St Louis.

An historic turn in the struggle for cleaner oceans was made
by the CCMS and the NATO Council in November 1970. The
member nations agreed to take s.eps to eliminate the intent _ma
discharge of oil and oily wastes into the oceans by 1975, If pos-.
sibleand no later than by the end of the decade. The Inter-
governmental Marine Consultative Organization endorsed ,the
undertaking as the basis for an international convention.
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CCMS also stimulated the development of a series of agree-
ments to cooperate in developing safe, low-pollution vehicles.
These agreements represented a significant pooling of engineer-
ing expertise and technology.

A major conference on urban and environmental problemsattended by a number of cabinet-level NATO officials convened
in Indianapolis in late May. Mayors and urban experts discussed
specific cooperative action related to the central problems of theurban environment. Recommendations from the conference willbe presented at the fall 1971 CCMS plenary meeting and shouldlead to further international cooperation in this field.
oeed---The Environmental Committee of the Organization forEconomic Cooperation and Developmeilt, formed in December1970, is focusing on international economic implications of do-mestic environmental quality standards. Action bv any one na-tion on pesticides or toxic substances, for example, might have asignificant impact on the economy and trade of other nations.The OECD has set up an early warning system for consultations
among governments before such actions are taken. OECD also isseeking ways to harmonize national practices in assigning thecosts of environmental improvement in order to minimize possi-ble adverse trade effects. The international economic implica-tions of differing national pollution control standards are alsobeing examined. In addition, studies are underway on the impactof the motor vehicle on the environment and on r-llution by thepulp and paper industry.
the prague symposiumThe Economic Commission for Europe(ECE) is the sole intergovernmental forum in which only theindustrialized countries of Western and Eastern Europe arerepresented. The ECE's May 1971 Prague Symposium advancedEast-West environmental cooperation. The results of the meetingwill provide guidance to the newly established Senior Environ-mental Advisors to ECE Governments, a permanent ECE body
which will hold its first meeting in the fall.
imeo---The Intergovernmental Maritime ConsLltative Organiza-tion is the principal forum in which the world's maritime na-tions forge international agreements on the control and abate-ment of pollution from ships. In recent years, IMCO hasder2loped international conventions on liability of shipownersand on the rights of nations to destroy or tow away strandedvessels that pose oil spill hazards. It has also set limits on thedischarge of oil on the high seas. All of these conventions arenow before the U.S. Senate for ratification.

In March 1971, after several years of negotiation, the Mari-time Safety Committee of IMCO forwarded to the IMCO Assem-bly recommended limits on tank size of oil tankers. The recom-mendations seek to reduce the outflow of oil from ships in the
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event of collision, grounding, or breaking apart. The IMCO
Assembly will meet this fall to vote on the proposal. This measure
is especially significant in view of the current trend toward super-
tankers and increased tank sizes. Also before the Assembly is a
recommendation to all governments to set strict specifications
on construction of liquified natural gas (LNG) and liquified
petroleum gas (LPG) tankers by implementing the proposed
Code for the Construction and Equipment of Ships Carrying
Dangerous Cargoes in Bulk. LNG and LPG tankers carry their
gas cargoes at extremely low temperature and high pressure.
Strict construction standards will help lessen the potential for
explosions. Besides these recommended actions, 1MCO subcom-
mittees are considering measure to limit the risk of collision or
stranding, to dispose of bilge and ballast water in ports, and
to improve vessel construction.
the 1972 um. conference on the human environmen Prepara-
tions for the major U.N. Conference on the Human Environ-
ment, to be held in Stockholm in June 1972, began in 1969. The
Conference Secretary General, Maurice Strong, has generated
wide interest in the Conference and has made a particular effort
to include developing countries. To identify their interests fur-
ther, a serk-s of regional conferences will be held in Latin
America, Africa, Asia, and the Middle East this fall.

Many nations have submitted possible agenda items to the
Secretariat for review in September at the Third Preparatory
,Thmmittee Meeting. The items centered on six broad topics
adopted at the Second Preparatory Committee Meeting in Febru-
ary 1971: planning and management for human settlements;
natural resource management; control of pollutants of broad
international significance; educational, informational, social, and
cultural aspects of environmental issues; development and en-
vironment; and the international organizational implications of
action proposals.

In the United States, interdepartmental task forces have
worked on a number of possible agenda items. Marine pollution,
monitoring, information exchange and regional environmental
institutes are receiving special attention. Another key agenda
item is President Nixon's proposal for the establishment of a
World Heritage Trust to preserve important natural, historical,
and cultural areas. Intergovernmental working groups will meet
on five topics of particular interestmarine pollution, monitoring
and surveillance, conservation, soils, and a declaration on the
environmentprior to the Stockholm Conference.

The U.N. Conference will be the scene of the first meet-
ing of the developing and the developed nations on the mat-
ter of environmental quality. The Conference agenda is being
put together with special care to take into consilieration the
social, economic, and political conditions in the developing
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countries. The Conference will attempt to develop methods to
achieve environmental quality that will neither inhibit economic
development nor impose upon the developing natons the
values of the developed countries.

nongovernmental organizations

The International Union for Conservation of Nature and
Natural Resources (IUCN) is the only nongovernmental organiza-
tion concerned solely with environmental matters on an inter-
national basis. With membership from over 70 nations, it pro-
vides a forum in which environmental problems of developed and
developing countries may be approached. It works closely with
various U.N. organizations, as well as with regional intergovern-
mental bodies. Its activities range from the traditional conserva-
tion considerations of wildlife and national parks to management
of natural resources and environmental considerations in intet -
national development.

Last year, the International Council of Scientific Un ons
established a Special Committee on Problems of the Environ-
ment (SCOPE). As one.of its first actions, SCOPE is developing a
plan for international environmental monitoring.

summary
Federal progress in environmental protection is evident in

several broad areas. Organization for action is better. Water
quality enforcement is stronger. Standards in areas such as air
quality and radiation have been Lightened. Pesticides are regu-
lated more stringently. The Nation's financial commitment to
environmental improvement has been substantially increased. A
broad spectrum of specific proposals has been made both to
strengthen existing authorities and programs and to provide
needed controls in new areassuch as toxic substances, noise,
ocean dumping, power plant siting, mining, and land use policy.
The President's commitment to use more Federal money and
property to provide urban area recreation.opportunities is being
carried out. Federal agencies are implementing a major new
statutory requirement to analyze the environmental :mpacts of
their actions and, when appropriate, to search for alternatives
less harmful to the environment. Within all Federal agencies,
greater commitment to the environment is needed to insure
more effective implementation of the National Environmental
Policy Act and of the statutory and Presidental directives con-
cerning cleanup of pollution in Federal facilities.

Two areas of Federal activity that particularly need increased
attention are monitoring of environme :tal conditions and inter-
governmental coordination. (Chapter 7 discusses the need for a
much improved system of monitoring and evaluating environ-
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mental conditions and trends.) The internal organization of EPA
along functional lines and the establishment of NOAA are key
first steps for an integrated pollution control monitoring pro-
gram. Efforts in this area will receive increased attention from
EPA, NOAA, and other agencies, such as the Geological Survey,
with coordination by the Council on Environmental Quality.

The importance of intergovernmental coordination will be-
come increasingly apparent as new and expanded environmental
programs continue to rely primarily on State and local actions
within the framework of Federal standards and guidelines. The
establishment of EPA provides an important basis for beginning
to build more effective and clearly defined Federal-State relations,
particularly in view of the increasing movement of States toward
consolidating pollution control prowams.

There have been a number of important fon% ard steps in
international efforts to protect the environment. The United
States has initiated active bilateral programs with Canada and
apan and is laying the groundwork for other joint actions.

NATO's CCMS has succeeded in examining several specific
environmental problem areas in industrial nations and especially
in achieving agreement on eliminating intentional marine oil
discharges by 1975 if possible, but no later than 1980. IMCO has
ctinued its leadership in combatting marine pollution. OECD
has tackled the international economic implications of national
environmental policies and program,. ECE has broadened com-
munications between East and West on the environment. The
United Nations faces the difficult task of dealing with environ-
mental quality on a global scale in its preparations for the 1972
Conference on the Human Environment.

Many knotty international problems remain to be resolved.
For example, what will be the impacts on international trade
and competition of national pollution control programs? Are
existing international institutions and basic international law
adequate to meet environmental demands?

One thing is clear: Environment has becomeand must re-
maina high national priority in the United States and in an
increasing number of other oations.
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the ast year--
state an lo al
activities

States and their political subdivisions have traditionally played
the lead role in environmental protection. They have led both
in curbing pollution and in controlling land use. Although the
Federal Government bas long been active in preserving wilder-
ness and wildlife and in providing parkslargely because of its
immense land-holdingsnot until thern mid-1950's did it mount
a significant water quality program, and not until the early
1960's did it become involved with air pollution. And except for
its own land, the Federal Government has not engaged in land
use regulation.

But even now with the more direct Federal involvement in
environm mtal protection--to meet increasingly serious problems
with ever clearer interstate implicationStates continue to play
a vital role. State and local governments remain on the front
line of essential planning, management, and enforcement.

In our system of government, the States are experimental
laboratories for a variety of solutions to common problems. And

State innovation frequently sets a precedent for Federal action.
For example, California's automotive emission laws,' born of
acute smog in the Los Angeles basin, se t. the stage for the Na-
tional Emission Standards Act of 1965:2
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Wisconsin's ban on DDT was a harbinger of similar Federal
action, commenced in 1969 and expanded in 1971, to cover all
uses of DDT. Permit systems for pesticide use in California,
Florida, Maryland, and New York established a precedent for
the President's proposals for Federal regulation of pesticide use.2

Even organizational reform at the Federal level, such as the
creation of the Environmental Protection Agency (EPA), also
finds precedent at the State level. In 1967, Minnesota created a
consolidated Pollution Control Agency.1 That same year Wis-
consin formed an environmental "super department" putting
resource management and pollution control activities under a
single wing.5 Through creative new State approaches and na-
tional acceptance of the most successful, the Federal system has
profited.

Because of limited space and data, this chapter on State and
local developments is a selective survey. Examples cited range
from interesting and unique innovations to actions representing
lafger trends. In many areas, unfortunately, data are insufficient
to identify trends or representative actions. To cite a particular
example is not to e,;-.Jorse the program. Nor should failure to
cite a program or accomplishment be viewed .as judgment that
it is less important or significant than one which is cited. Some
important activities are not reported simply becauseinformation
was lacking or because an action occurred too late to be covered
adequately.

The following discussion accents State rather than local activi-
ties because Federal legislation is putting more and more respon-
sibility at the State level in order to encourage comprehensive,
regional efforts. For instance, the Federal water quality program
traditionally has focused on the States. And State responsibility
for air quality has been increased by the 1970 Amendments to
the Clean Air Act.6 Moreover, although local governments are
vital to pollution control, the data on local activities are sparse.
Finally, in land use regulation, long the Thost exclusive province
of local governments, ther is widesp.ad agreement that in-
creased State involvement is the key to more effective controls.

pollution control

As the Advisory Council on Intergovernmental Relations has
stated, the past year evoked from State and local governments
"broadened fiscal support for environmental protection, stricter
regulations over air and water pollution and solid waste disposal,
and the design of innovative programs to control environment-
ally related problems." Although concrete cleanup results are
hard to quantify, the government machinery needed to produce
positive results is being improved and in some cases built for
the first time.
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broadenett fiscal support

The States provided more money and manpower for pollution
control in the past year. Figure 1 shows how much morefor
both air and water pollution control programs; a State-by-State
analysis in the appendix to this chapter breaks it down further.
However, the figure and detailed tables do not fully depict the
adequacy of State efforts. Factors such as population, number
and type of pollution sources, past accomplishment, organiza-
tional efficiency, and skill of personnel also must be considered.

Despite significant increases, many States still suffer severe
shortages of funds and manpower. Inability of States to attract
qualified personnel because of very loW salary scalesparticu-
larly for junior employeesis a major problem.

The money and manpower amounts in Figure I reflect spend-
ing for control programsstandard setting and enforcement,
monitoring, planning, and training. They do not include the
very substantial expenditures, primarily at the local level, for
pollution control facilities such as waste treatment plants. In
1970, States contributed roughly .$280 million in grants and
loans to help support municipal construction of sewage treat-
ment facilities. Local expenditures for such projects in 1970 are
estimated at $420 million. During the same period, the Federal
Government obligated approximately $450 million for projects
qualifying for assistance under the Federal Water Pollution

.Control Act.
In the past year, Florida and Louisiana joined the list of States

with programs to help finance construction of waste treatment
plants. Twenty-three States, including most of the populous ones,
now have such programs. Communities qualify for a "bonus" in
Federal grant assistance whenever the State pays 25 percept of
the cost.

In 1970, voters strongly supported State involvement in financ-
ing pollution control facilities. Data on 1970 bond elections show
that voters approved all five bond issues designated by the In-
vestment Bankers Association as "pollution control" issues. These
issues totaled more than $1 billion, including Illinois and Cali-
fornia issues of $750 million and $250 million, respectively.
"Water and sewer" issues, a category that includes most sewage
treatment facility bonds, won 90.2 percent approval by dollar
volume. This compares with the 601 percent approval rate for

all bond issues in 1970.

stricter regulation

Many States.have tightened pollution control standards or ex-
panded their coverage to new pollutants or activities. Many have
intensified antipollution enforcement.

Inadequate data on prior State enforcement activity make it
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Figure 1

Funding and Manpower for State and Local Air an
Water Pollution Control Agencies
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difficult to judge the volume or effectiveness of the past year's
activities on a comparative basis. However, public clamor for
action against violators of pollution control standards has high-
lighted the weaknesses of many existing State enforcement authori-
ties and prodded States to develop new and better mechanisms.

air qualityA vivid example of limited enforcement authority
occurred in Alabama. In July 1970, the Federal Government
denied the State's request for $600,000 in financial aid for its air
quality program because the Statc ir 1),)1,111.:mi Con'''')1 Act
failed to meet minimum requirements for stica aid. Inadecitate
enforcement provisions were the basic reason. Then, in April
1971, after a 5-day air pollution "episode" in Birmingham, the
Alabama Attorney General filed a suit under the State's public
nuisance law against 13 major industrial companies requesting
that they be given a 6-month deadline to abate their pollution.
The Attorney General stated that the Alabama Air Pollution
Control Act could not have been invoked since it set no ap-
plicable standards. (For a (liscussion of some of the limitations of
State public nuisance law generally, see Chapter 5.)

residential fuel burners and incinerators--New York City's
ordinance regulating the use of fuel burners and refuse incin-
erators in multiple dwellings 8 was upheld by the State's highest
court in November.9 It was challenged hy more than 400 apart-
ment house owners. The New York Administrative Code re-
quires the Air Pollution Commissioner to issue operating certifi-
cates for fuel burners and incinerators. Owners must conduct
such tests as the Commissioner finds necessary to determine
whether the equipment meets the new standards. The law sets
standards for sulfur content of fuel and requires owners to install
sulfur emission monitoring and recording devices. Once compli-
ance dates have passed, the Commission is empowered to seal
any equipment lacking a permit or emitting harmful substances.
Following the court decision, the %Lay promptly set deadlines for
plans to upgrade substandard facilities. It also warned that it
would use the law's enforcement authority in cases of noncom-
pliance.

auto emissions--Under the Federal Clean Air Act, State and
local governments retain authority to regulate pollution from
automobiles in use.1° But authority to regulate emissions from
new motor vehicles is reserved to the Federal Government.
California is an exception. Under section 209(a) of the Federal
Clean Air Act, California is eligible for a waiver from EPA per-
mitting it to estc,olish emission standards for new motor vehicles
stiffer than Federal standards if needed to meet "compelling and
extraordinary conditions" in that State. California, whose regula-
tion of automotive emissions established the precedent for present
Federal law, has obtained several Waivers since the Federal law
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was enacted in 1965. In 1971, waivers were granted by EPA for
emission standards and test procedures for various classes of
vehicles in the 1972, 1973, and 1975 model years."

A number of State and local governments have "aneismoke"
laws, which prohibit annoying, visible exhaust from vehicles.
Michigan's vehicle code is one example." Although many such
laws are rarely enfufced, some jurisdictions are moving to
strengthen their implementation. For example, officials in Jack-
sonville and in Dade County, Fla., have announced that they
are intensifying enforcement of their recently enacted anti-
smoke laws. On a nationwide basis, however, much more needs
to be done to enforce such laws.

Several States are studying the possibility of establishing emis-
sion testing and inspection programs. Section 210 of the Clean
Air Act authorized Federal grants to assist such programs.

Some cities are curbing the use of surface transportation to
help control air quality, and others are actively considering such
measures. In New York City, for example, new air pollution
emergency procedures embody provisions for closing streets and
restricting. 4utomobile use. To help meet Federal air quality
standards, the City is working with the Tri-State Transportation
Commission to develop a master plan for area traffic.

New York recently closed several streets on an experimental
basis to explore possibilities for generally limiting the role of the
automobile there. The Mayor has ordered a study to determine
if one of the experimental streetsMadison Avenuecould be
converted into a mall.

indirect pollution controlsIn come cases, pollution control
requirements may be imposed indirectly, rather than through
standards. For example, the Illinois Public Utility Commission,
at the urging of the State Attorney General, granted a rate in-
crease to a lzn ge electric utility, Commonwealth Edison, on the
condition that the utility take several specific pollution abate-
ment actions." If Commonwealth Edison fails to take the actions
within the allotted time, the State may reduce the rate in-
crease 50 percent. This is believed to be the first rate regulation
in the Nation to contain explicit and extensive environmental
quality requirements. The requirements call for the utility to
convert to cleaner fuels to protect air quality and to install cool-
ing facilities to prevent thermal water pollution.

water qualityRepresentatives of the nurn2rous Federal, State,
and interstate authorities with water pollution control enforce-
ment responsibilities in the New York City metropolitan area
have agreed to pool information and to coordinate enforcement
and monitoring. This elementary step should enhance enforce-
ment efforts, which have been hampered by fragmentated data
and responsibilities.
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Illinois has cornprehensivr legislative authority for water pollu-
tion control enforcement. For example, the new State Environ-
mental Protection Act permits the Illinois Pollution Control
Board to force any municipality or sanitary district 'tat has been
ordered to abate water pollution to issue general obligation or
revenue bonds to finance the needed treatment facilities.14 This
provision is designed to overcome lack of funds and debt limit
problems that often forestall construction of necessary sewage
treatment works in many communities.

New York's new Department of Environmental Conservation
has waged an active battle against water pollution. The Depart-
ment reduced mercury dischp.rges into New York wa.'ers by 97
percentdown to about 2 pounds per day. Under New York's
Pure Waters Program, a pioneer program of State financing for

waste treatment,.358 municipal sewage treatment plants, costing
approximately $2.2 billion, were built or were under construction

or design as of March 31, 1971. State funds totaling more than $1

billion have been committed to these projects.
California has also been active in water quality enforcement.

The State's:new Water Quality Control Act,1" which took effect

on January 1, 1970, arms the State with an arsenal of enforce-

ment powers, including strict tinesup to $6,000 a dayagainst
polluters. Enforcement has been vigorous, with more than 100
direct enforcement actions taken and many waste discharge re-
quirements strengthened.

The San Diego Regional Water Quality Control Board won

a citation from the Department of the Interior in October 1970

for its efforts, in conjunction with local authorities, to visibly
improve water quality in San Diego. Cleanup measures included
establishment of a regional sewage treatment system. The Los
Angeles Regional Water Quality Board tightened discharge
standards for the Inner Los Angeles Harbor and Dominguez
Channel. By late spring of 1970, Inner Harbor water quality
had been distinctly improved. Several species of marine life not

seen for 25 years returned to the harbor's waters.
ocean dumpingIn both San Diego and Los Angeles, major

reductions in ocean dumping of wastes contributed to water
quality improvement. Several large-volume dumping operations
voluntarily curtailed dumping involving materials such as filter
cake in San Diego and oil drilling wastes in Los Angeles. Sub-
sequently, the San Diego Board banned ocean dumping within

its jurisdiction. Similar action by the San Francisco Board and
voluntary reduction of paper mill and oil wastes clumping in
Seattle resulted in a total decline in Pacific Coast Clumping (ex-

cluding dredge spoils) from about I mglion tons in 1968 to
about 24,000 tons in 1971.

Both New Jersey and Rhode Island have recently enacted
legislation to regulate ocean dumping within their jurisdiction.'"
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In Rhode Island, transportation and dumping of specified
types of materials will require a permit from the State environ-
mental agency. In New Jersey, permits for loading and transp...;rt-
ing will be used to control dumping.

subsurface disposai--Colorado moved to regulate subsurface
disposal of liquid wastesa practice used increasingly as more
stringent surface water quality standards and stricter enforce-
ment reduce the waste disposer's options. With some. exceptions,
State Water Pollution Control Commission rules prohibit the
direct or indirect underground discharge of liquid wastes with-
out a public hearing and a permit.17 The regulations protect
usable waters and authorize the Commission to specify disposal
methods. They also require monitoring, evidence of financial
responsibility. and engineering and other data. Although some
other States also regulate underground disposal, authority often
is limited and is unevenly exercised.

phosphatesAt both the State and local levels, orK2 of the most
publicized regulatory activities in the past year was enactment
of restrictions on phosphate content of detergents. Cities and
counties in Florida, Illinois, Maine, Maryland, Michigan, New
York, Ohio and Wisconsin have acted to limit phosphates in
detergents. Several of these laws have been challenged in court
by detergent manufacturers.

Among the States, Connecticut, Florida, Indiana, Maine, Min-
nesota, and New York have enacted legislation to regulate the
phosphate content of detergents.18 In New York and Connecticut
phosphates will be banned from detergents after January 1 and
June 30, 1973, respectively. In Indiana, phosphates will be
limited to 3 percent by weight on January 1, 1973. These three
States have also authorized or required interim reductions. In
Maine, phosphates in detergents are ';.imited to 8.7 percent (phos-
phorus) as of June 1, 1972. Florida provides that after January 1,
1973, no detergent may contain additivesincluding but not
limited to phosphatesfound by the State pollution control
agency to be harmful to health or the environment. Minnesota
legislation authorizes the State pollution control agency to regu-
late maximum permissible concentrations of any nutrients, such
as phosphorus. Many other States and communities are consider-
ing phosphates legislation.

Figure 2 and Table 1 show State performance in relation to
important air and water quality program elements. In Figure 2,
the distinction between standards for interstate and intrastate
waters reflects the fact that the Federal Water Pollution Control
Act presently applies only 'o interstate watem." However, the
bonus grant provisions in the Act inject a strong incentive to
develop intrastate standards. All but seven states now have such
standards, as the table shows. The "permit system" category in-
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State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Dist. of Columbia
Florida
Georgia
Hawaii
Idaho
lllinoi
Indiana
Iowa

Kansas
Kentucky
L ouisiana
Maine
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
lexas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Guam
Puerto Rico
Virgin Islands

Figure 2

State Water Quality Program
Elements, May 1971

Water Quality Standards
Intorstate

(Federal approval) Intrastate
(established)

Fully Exceptions

Planning
(based on

water nuality
standards)

Permit System State
matching

construction
grants

Stato
monitoring

system

7145."71/7

Wt..44,11

4.4:zO

raci.W.44.

. 'trief

Authorized
FY 1971

Authorized
prior to FY 1971 not applicabless...",--.....

Source: Environmental Protection Agency, Office of Water Programs.
Municipal only,.

2 Federal only.
4 Municipal and State-only.
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dicates existence of legal authority c issue permits or their
equivalent for discharges; it does not show wnether permits are
issucd or how they relate to water quality standards. The "State
matching" category refers to legal authorization for a State to
help rntraicipalities build sewage treatment fac:':ies by grant
or loan. It does not reflect whether such assistance is regularly
provided. The "treatment plant inspection" category covers
surveillance of the operation and maintenance of all facilities at
least once a year. The elements in Table I are based on require-
ments of th..-! Clean Air Act with respect to State implementation
plans to be submitted to EPA.

solid WasteRegulation of solid waste management practices,
other than for public health protection, is in a rudimentary
state. However, statewide and regional soliC, waste planning is
on the rise. And it is leading to increased regulatory activity
such as prohibitions against open dumps and controls over land-
fill practices.

In New Jersey, the Department of Environmental Protection
was empowered to register all solid waste disposal operations, to
formulate a statewide waste management plan, and to encourage
regional action. It was also empowered to build disposal facilities
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on an experimental basis.2° The State plan, recently issued by the
Depi-atment, recommends incineration and landfill districts.

A new Kansas law calls for limited State regulation of solid
waste management.21 It creates a Solid Waste Advisory Council
to recommend ways to finance solid waste systems and standards
to govern the operation of disposal facilities. North Carolina has
armed its State Board of Health with new solid wastes research,
standard-setting, and inspection responsibilities.22

The Solid Waste Div,posal Act 23 demands that State solid
waste management plans funded under the Act include an
inventory of waste disposal facilities and a survey of problems
and practices. Under the 1970 Amendments, provision for re-
cycling or recovery of materials from waste must be inclycled
whenever pcssible.24 Figure 3 shows the progress of State solid
waste management plans pursuant to section 207 of the Solid
Waste Disposal Act, as amended.

litterOregon recently passed legislation dealing with another
public-arousing problemlitter by beverage containers.25 The
Oregon law reqflires a deposit on all beer and soft drink con-
tainers, 5 cents on standard-sized bottles and cans and 2 cents
on small beer bottles. it also bans detachable tabs on metal cans.
The law takes effect in October 1972. Over 40 States are consid-
er;. legislation. In the November 1970 elections, a man-

. was defeated in the State of Washington. Several
rmont prohibited nonreturnable beer bottles, a

_am was rendered ineffective ane ter abandoned after
Lite aovent of beer cans.
noiseComprehensive noise pollution control is an area of
increasing State and local regulatory activity. Although there
are an estimated 1,500 to 2,000 State and local noise control laws,
many are limited or unenforceable. However, concern and activ-
ity in thi.trea have been renewed. Florida recently enacted legis-
lation authorizing its Department of Air and Water Pollution
Control t3 establish noise standards.2" North Dakota has taken
similar action.27

In March, 1971, Chicago adopted a comprehensive noise con-
trol ordinance, which became effective on July 1.28 Under the
ordinance, manufacturers must certify that specified types of
vehicles and equipment, including construction equipment, sold
in the city meets prescribed noise emission standards. Vehicle
users are also subject to noise limitations. Noise from buildings
and certain noise-generating activities are also regulated.

Chicago has come up with a unique method of enforcing its
new noise standards. Mobile teams, equipped with portable
sound meters, will cruise the city "listening" for violations and
ticketing violators.

New York's Quiet Communities Program embraces research,
monitoring, and land use planning. Enforcement of noise stand-

47

139



i

'

a

.

II I

,.

lo-

.
ir

4 :



ards L carried out primarily through local law enforcement
agencies.

California," Connecticut," and New York 31. all have legisla-
tion establishing maximum decibel noise levels for motor vehicles
on public highways. California also regulates noise levels of new
motor vehicles.32 Studies in New York indicate substantial reduc-
tions in vehicle noise levels. Most States have laws requiring
mufflers on vehicles to prevent excessive noise, but because these
law: generally do not establish maximum decibel levels, they are
difficult to enforce.

Although many municipa: noise ordinances regulate noise
from fixed industrial locations, very few regulate the annoying
noise from construction activities. Public nuisance laws have
rarely been invoked successfully against such noise.

Municipal building codes often contain provisions to minimize
noise passing through walls, but many such provisions are inade-
quate or poorly enforced. There is virtually no regulation of
household appliances by State and local governments.
radiationLegal uncertainty shrouds the future of State regula-
tion of radioactive emissions from nuclear powerplants. Opin-
ions by a Federal district court in Minnesota 33 and by the
Illinois Pollution Control Board 34 reached opposite conclusions
on whether States are preempted by Federal law from regulating
such emissions. The Federal district court held that Federal
radiation control authority precludes State regulation. The Illi-
nois Board ruled just the opposite, contending that when public
health and safetytraditional State concernsare involved, a
congressional intent to foreclose State regulation must be very
explicit. The Board found such an intent to be lackinir
Atomic Energy Act." The ultimate outcome of the t
both of which are now on appeal, will significantly influencu ffie
future of State nuclear powerplant regulation.

reorganization

States, like the Federal Government, have reorganized them-
selves to cope with the environment. The trend toward consoli-
dation of State pollution control programs began in the late
1960's. And it has taken a variety of forms. The examples dis-
cussed are representative although not necessarily typical.

Prior to the reorganizations discussed below, environmental
programs in most States wereand in many other States still
ar --scattered among several agencies, boards, and commissions.
Boards and commissions, manned by government agency repre-
sentatives, citizens, special interest groups, or all of these, usually
wielded considerable influence in setting pollution control policy.
Often these entities exercised powers independent of cite Gover-
nor, and special interest groups sometimes dominated them.

49

71



Implementing board-established policy was generally left to
one or more agencies. Most often, a State health department con-
tained one or more units responsible for air and water pollution
control. In some cases, the water pollution control program was
lodged in a separate agency or combined with other water pro-
grams, such as water resources management. The State solid waste
management program, if any, was usually under a health depart-
ment arm. Pestieides regulation was a function of the health or
agriculture departmentsor both. State park, recreation, fish
and wildlife, and other resource programs were sometimes
grouped together or were sometimes tot-klly separate.
new yorkBy a statute enacted on Earth Day 1970, and effective
July 1, 1970, New York State transferred most of its pollution
control and resource management programsthe air, water, and
pesticides control programs and the water resource, forest, fish
and wildlife, and naarine and mineral management programs
to a new Department of Envirc nmental Conservation (DEC).36
Solid waste disposal regulation, land use planning, and noise
pollution control were also put under the Department's general
purview, and it is expected th.lt DEC will seek more specific
statutory authority in these areas.

DEC is empowered to develoi statewide environmental plan
and a statement of goals and str ogies, to review all State agency
programs affecting the environn. , and to formulate guidelines
for measuring the environmenta: values and relationships in-
volved.

Internally, DEC is basically divided into an environmental
quality (pollution control) section and an environmental man-
agement (resource management) section (see Figur, 4).

The act creating the DEC also created a S Environmental
Boardmade up of citizens and representatives of State agencies
and a citizen Council of Environmental Advisors. The Board,
which replaces interagency air and pesticides boards and the
Water Resources Commission, will advise the DEC Commis-
sioner. It has veto power over environmental standards, criteria,
rules, and regulations proposed by the Commissioner. The citizen
Council is an advisory body to the Governor on broad environ-
mental policy. It has specific responsibility for developing guide-
lines on environmental quality and economic and population
growth.

washingtonThe State of Washington enacted legislation in
1970less extensive in scope than the New York lawwhich
consolidates environmental protection programs under a Depart-
ment of Ecology (DOE).31 Created on July 1, 1970, DOE resulted
from an across-the-board effort in the State to overhaul govern-
ment structures and make them more responsive to the Governor,
the legislature, and. the public.
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DOE consolidates the water and air qualiq, solid waste man-
agement, and water resource programs. In contrast to New York's
DEC, DOE does not incorporate other resource management
programs. Although the Department is basically a pollution con-
trol agency, programs such as pesticide control and drinking
water quality remain with the Agriculture and Social and Health
Services Departments, respectively.

As in some other States that have reorganized environmental
programs, a key objective was to create a strong environmental
executive directly accountable to the Governor while limiting
the number and authority of special interest and interagency
boards and commissions that have been a hallmark of State en-
vironmental management.

Preexisting citizen oi interagency boards such as the Water
Resources Advisory Council and the Air Pollution Control
Board gave way to an Ecological Commission to advise the DOE
director. All nonprocedural rule:, and regulations proposed by
the Director of DOE are reviewed by the Commission. The
Commission has veto power over such proposals if five of its
seven members disapprove.

The third element in Washington's new pollution control
structure is a three-member quasi-judicial Pollution Control
Hearings Board. It hears appeals from decisions of the DOE and
of local air pollution control authofities.

One of the most significant aspects of DOE is its internal
structure. It is structured according to functions, such as
standard setting and planning. There is no separate air quality,
water quality, water resource, or solid waste component. Instead,
there are two functional branches--one for and
planning and one for public services (see JJgLIIL 5).
illinoisProbably the most innovative State reorganization pro-
gram was adopted in Illinois. The Illinois Environmental Pro-
tection Act of 1970 38 transferred preexisting authorities and
programs and added some new ones to three new functional
entities. Resource management programs were not affected. The
Poliution Control Board (PCB) sets standards and adjudicates
enforcement proceedings. The State Environmental Protection
Agency (EPA) identifies and prosecutes alleged violators before
the Board, issues permits, and gives technical assistance. The
Institute for Environmental Quality (IEQ) conducts long-range
policy planning and applied research. (See Figure 6.)

Pollution control programsair quality, water quality, radia-
tion control, and "land pollution control" (solid wastes)thus
were divided in the reorganization among three organizations.
This is an atypical response to common problems that have led
various other states to reorganize.

The Illinois reorganizers saw many problems. The State De-
partment of Public Health (DPH) overadvised and overconsulted
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with polluters instead of regulating and prosecuting them. Part-
time standard-setting boardssuch as the Air Pollution Control
Board and the Sanitary Water Boardwere ineffective; they met
infrequently, and some members were associated with polluting
constituencies. The air and water quality boards were separate.
Finally, the pollution control units within DPH had to compete
with other important DPH interests for money.

The framers of the Illinois reorganization plan were guided
by principles in large measure different from those followed by
other States. First, rather than elimina_ting or reducing the role
of the policymaking board, Illinois professionalized it by giving
it a full-time membership with staff. It also gave the board
sharply defined, final authority for standard setting and policy
development.

Second, Illinois acted upon the theory that some functions,
such as prosecution and adjudication, conflict, or at least com-
pete unfavorably, if administered by a single agency. The State
also felt that long-range research and planning inevitably suf-
fered when forced to compete for funds within an agency that
must respond primarily to immediate crises and pressures. Hence,
it created the independent IEQ.

Third, thc Illinois approach is grounded in the belief that
some duplication of responsibilities promotes a healthy compe-
tition that will maxiinize action against pollution. It assumes
that interacting and overlapping organizations, with an involved
citizenry, will "check and balance" inadequate or arbitrary action
by any one organization. The Illinois Environmental Protection
Agency, the Attorney General, and any private citizen all have
authority to initiate enforcement proceedings. And citizens as
well as the State EPA and IEQ may initiate standard-setting
proceedings.

Reorganization of environmental programs such as those in
New York, Washington, and Illinois, especially when linked to
an expansion or streamlining of pollution control authority,
should significantly accelerate substantive progress at the State
level. The varying approaches to reorganizationconsolidation
versus separation of functions and competitive overlap; pollution
control alone versus a combination of pollution control and
resource management; internal functionalization versus pollutant
or media orientationall will lend valuable comparative exper-
ience for future refinement of environmental management efforts.

program innovations

Aside from reorganization, some States have also introduced
innovations in 'environmental problem solvins. States have
pioneered new approaches to citizen involvement, waste manage-
ment and its financing, pollution charges, and applications of
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technology. (New State laws, patterned after the National Envi-
ronmental Policy Act (see Appendix A) and requiring State
agencies to weigh the environmental impact of proposed activi-
ties, are discussed in Chapter 5.)
citizen involvementMichigan has given private citizens broad
rights to obtain a court injunction or other equitable relief
against conduct that will "pollute, impair, or destroy the air,
water, or other natural resources or the public trust therein." 3°
The new Michigan law covers much more than air and water
pollution, but it can be expected to have a particular impact in
those areas.

The Michigan law contrasts with the Illinois Environmental
Protection Act of 1970,40 which provides for major citizen in-
volvement in the regulatory processes of State agencies but authe-
rizes a more limited type of citizen enforcement. The Illinois
Act gives citizens broad rights to be informed of agency pro-
posals and actions, to examine records, and to participate in
agency procedings. The standard-setting agency, for example,
must hold a public hearing on any standard or rule proposed by
200 or more citizensunless it is "plainly" devoid of merit or
has been considered within the previous 6 months.41

Any Illinois citizen may initiate an adjudicative proceeding
before the Pollution Control Board to enforce the Act or stand-
ards established pursuant to it. In addition, a recent amendment
of the State constitution enables citizens to sue in the State courts
to protect their right to a "healthful environment." -12 (Chapter
5 discusses in more detail the Michigan, Illinois, and other State
laws giving private citizens access to the courts to protect the
environment.)
waste management and its financingThree States, Maryland,
New York, and Ohio, have public corporations empowered to
engage in a traditionally local function: financing, constructing,
and operating municipal sewage treatment and solid waste dis-
posal facilities. The Maryland and Ohio corporations have
similar authority with respect to some industrial facilities, and
the New York and Ohio corporations have responsibility for
water supply facilities.

marylandThe most recent of these three innovative institu-
tions is the Maryland Environmental Service (MES), created in
1970.43 MES may finance, design, construct, operate, and maintain
solid and liquid waste disposal facilities. It provides research,
technical assistance, and planning services on a regional basis.
MES may contract with municipalities, other government entities,
and private parties to provide these services. When directed to do
so by State pollution control officials, it must install or operate
abatement facilities for a municipality, firm, or individual that
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has failed to comply witb an order issued by such officials. Re-
cipients of MES Gervices bear the costs.

MES is expected to effect economies of scale through regionali-
zation of waste treatment and disposal, better financing oppor-
tunities than those available to most local jurisdictions (MES is
authorized to issue its own bonds), and stricter compliance with
water quality standards and solid waste disposal regulations.

MES will draft and seek to implement 5-year plans for the
regions that it designates. However, the MES legislation requires
approval by local governing bodies in a designated region as a
precondition to adoption and implementation of a plan. Only
the State General Assembly can override a local veto. Moreover,
local governments can veto the location of waste disposal sites
and continue to set fees for sewer and refuse services. Once a
plan is adopted, an MES district will be established to acquire
or construct tbe necessary facilities.

Some skeptics suggest that the local veto provision will ham-
string MES and force it merely to implement local priorities in-
stead of pursuing regional objectives. However, it is quite possible
that MES can at least move toward regional waste management
by persuading local officials that it will be cheaper and more
effective to think regionally. MES must sell itself.

The primary difference between MES and the New York and
Ohio public corporationsthe New York Environmental Facili-
ties Corporation (NYEFC) and the Ohio Water Development
Authority (OWDA)is that neither NYEFC nor OWDA has
statutory authority to take over any facility that is violating
standards. None of the three corporations provides grants to
municipalities, although in Maryland and New York, munici-
palities may obtain State grants to help construct sewage treat-
ment facilities. In Ohio, state funds that qualify for Federal
grant assistance are provided on a loan basis.

new yorkNYEFC, created in 1966 as the Pure Waters
Authority, began operations in September 1968 and has authority
to finance, cowtruct, and operate municipal air pollution control
facilities in addition to its solid and liquid waste management
and water supply authorities.'" Basically the corporation is a
se. vice organization to help communit:-:s that have assessed their
own needs and priorities. Unlike MES, it is not designed to
impose regional solutions to waste disposal problems.

As of March 31, 1971, NYEFC had outstanding 14 contracts
for sewage treatment financing, 17 contracts for sewage treatment
construction, and 20 for operation and maintenance of such fa-
cilities. Also outstanding were one construction contract for a
water supply facility and one contract for operation and main-
tenance of a solid waste disposal facility. The Corporation's
outstanding obligations totaled more than $28 million, and the
total value of its contracts was more than $125 million.
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ohioOWDA, established in 1969,45 has received as of June
1, 1971, a total of 249 applications for assistance from local gov-
ernments. It has signed agreements with 81for projects valued
at more than $165 million. Five projects have been completed,
and 52 projects, costing a total of more than $119 million, are
under construction. Two projects for industry are under con-
struction, and one has been finished.

OWDA, like NYEFC, does not have regional planning respon-
sibilities. But projects that it funds must be consistent with
regional waste management plans soon to be completed by the
Ohio Department of Natural Resources. OWDA, unlike MES,
does not have authority to build a facility in order to remedy a
violation of standards. However, under the terms of its contracts,
it does have authority to take over the operation of any facility
industrial or municipalwhich it has financed or constructed,
if standards are being violated.

MES, NYEFC, and OWDA are pioneering institutions, each
reflecting to some degree the growing awareness that regional
planning and facilities, economies of scale, and large-scale financ-
ing are important to effective waste management. As waste man-
agement problems become more difficult and public demands for
a quality environment more intense, such statewide solutions will
becOme more important.

pollution chargesThe "effluent fee" or pollution charge has
been a key innovation in financing pollution control at the State
level. However, its implementation so far has bern limited. Ver-
mont passed a law in 1969 levying a charge on dischargers not
in compliance with State water quality standards.4u The Vermont
law provides that after July 1, 1971, a "temporary pollution per-
mit" may be issued to a discharger ineligible for a "discharge
permit." A discharge permit is issued only for discharges that
will not reduce the quality of receiving waters below applicable
standards. To receive a temporary permit and avoid legal action
by the Water Resources Board, the discharger must show that
he is making a bona fide effort to install or develop control
facilities or systems, has no reasonable alternatives, and would
suffer hardship if the permit were denied. He must also demon-
strate that some public benefit will result from issuance of the
permit and that the discharge will not unreasonably degrade
water quality.

Any temporary permit issued must contain various conditions
specified by statute. One of these is periodic payment of a pollu-
tion charge, established by the Board "to approximate in eco-
nomic terms the damage done tG other [public and private] users
of the waters." This is designed to give permit holders "the eco-
nomic incentive .. . to reduce the volume and degrading quality
of their discharges" during the limited period of time the permit
allows to complete remedial action.
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The Vermont effluent fee system deviates most sharply from
the basic effluent fee concept, as advocated by welfare economists,
in this way: The Vermont charge applies only to dischargers
determined to be out of compliance with water quality standards.
The basic effluent fee concept generally calls for charges to be
levied against all dischargers. The July 1, 1971, deadline for im-
plementing the effluent fee law recently was extended for 1 year
by the Vermont Legislature to give firms more time to comply
with water quality standards. However, firms not complying by
July 1, 1972, will be assessed fees retroactive to July 1, 1971.

Michigan recently enacted legislation establishing an effluent
and water quality monitoring fee system. That law requires all
manufacturing and other commercial dischargers to pay a fee
"for the cost of surveillance of industrial and commercial dis-
charges and receiving waters." .17 The fee, assessed annually by
the Water Resources Commission and based on the volume and
strength of discharge, may range from a $50 minimum adminis-
trative fee to 59,000 per location for discharges .in ,conformance
with the Commission's effluent restrictions. The .law 'specifies no
maximum fee for unlawful discharges. Thus, it apparently could
be applied similarly to the Vermont law.

The new waste treatment and disposal program in Maryland,
discussed earlier in this chapter, may also be used to impose an
effluent fee. Maryland's new Environmental Service is authorized
to charge for its services. The Environmental Service Act would
permit MES to structure its charges to reflect the costs of envi-
ronmental damage caused by pollution.

new applications of technologyA promising example of recent
innovation in technological experimentation by State govern-
ments and their subdivisions is the Muskegon County Waste-
water Management System With more than $2 million from
EPA, the Michigan county has initiated a demonstration project
using partially treated municipal sewage, which contains soil
conditioners and nutrients, to reclaim barren land for agricul-
tural use. When waste water is sprayed on the land, the soil
will remove nutrients and absorb heavy metals, both of which
are used by plants. The project is designed, however, to prevent
overloading of heavy metals in the soil. A drainage network
of tiles and wells will return clean water to the county's aquifers,
lakes, and riversto augment water supply or stream flows. The
concept is not new, but the large-scale application of it is.

A bold project that required the cooperative commitment of
the county, the State, the Federal Government, and 13 units of
local government, the Muskegon County experiment is an ex-
ample of increasing and needed efforts to reuse waterborne wastes
rather than simply collecting them for unproductive and costly
disposal. If the project proves viable for widespread application,
it will provide an alternative to the conventional municipal
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waste treatment plant. Preliminary evaluation suggests the proj-
ect will be less costly than expensive tertiary treatment that
would still remilt in wastes being discharged into Lake Michigan.

In a related, subsequent development, the Army Corps of En-
gineers and the Environmental Protection Agency announced a
joint program to develop regional waste water management sys-
tems for five of the Nation's largest urban centers. In these
areasBoston (Merrimack Basin), Chicago, Cleveland, Detroit,
and San Franciscothe two agencies will jointly study alterna-
tive waste water management posibilities in close cooperation
with State and local governments. Based on the premise that
pollutants arc potential resources out of place, these studies will
consider alternatives such as the Muskegon County system. Only
alternatives capable of achieving established water quality stand-
ards and compliance schedules will be considered.

With approval from the Commonwealth of Pennsylvania,
under a new law requiring State approval of all waste disposal
projects,1s a new type of sanitary landfill has been 'put into
operation near Tullytown. Designed to protect against water
pollution, the site is expected to provide refuse disposal space
for a number of communities for 8 to 10 years. To prevent
polluted water from the landfill from penetrating to under-
ground water supplies or from running off to nearby streams, a
membrane barrier has been installed at the base of the landfill
to collect all water which penetrates. Surface water that filters
down to the membrane flows to collection points where metals
and biological materials are removed. The treated water may be
discharged to the streams or returned to the landfill .where,
under certain conditions, its recirculation promotes rapid stabili-
zation of the wastes. The system is intended to permit reclama-
tion of areas such as swamps or low-lying ground, which other-
wise would not be used for refuse disposal because of danger to
the water table.

Because public concern for environmental protection has
focused largely on pollution control, it is not surprising that
much of the State and local environmental activity has focused
on this area. States also have been pioneering new land use
programs. These range front setting up new regulatory author-
ities and institutions to paying more attention to increasing
parks and protecting natural areas.

regulation of land use

in the past year, State control over critical areas and types of
land use has increased. Under the U.S. Constitution, States
possess ute inh(n-ent police powers on which land use regulatory
authority depends. However, since zoning rules were first ap-
plied in New York City in 1916, land use regulation has been
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regarded predominantly as an instrument for controlling urban
development. Following the pattern prescribed in the Model
Standard Zoning Enabling Act published by the Department of
Commerce in 1922, most States have delegated land use regu-
lation to local government.

The traditional loc71 zoning system is ill suited to protect
broader regional, State, n d national values. Local gc- cinments
have a limited , on and little incentive 3 protect
scenic or ecologic lit areas located partially 01 even en-
tirely within their . rdel Economic pressures often s Jur devel-
opment to the detri net t of the environment becaus of local
government depende ri property taxes.

Local land use reguia_on alone, therefore, cannot leal effec-
tively with many of Lod -1)i's environmental problems: protecting
lands that have natural Jr esthetic value to a region; accommo-
dating development that is necessary for a region but may not be
desired by local communities; and controlling large-scale develop-

ment that impacts upon more than one local government. Recent
State initiatives in land use regulation are aimed at overcoming
these disabilities.

protecting wetlands and other key areasSeveral States have
assumed control of land use in important geographic areas in
order to preserve fragile ecological characteristics from incom-
patible development. For example, legislation in some States
has subjected draining, dredging, filling, and development in
coastal wetlands to State regulation.

These laws respond to the fact that continued draining, filling,
and consequent disappearance of wetlands destroy important
wetland-dependent shellfish, marine life, and waterfowl. At least
two-thirds of the marine population spends an essential part of
its life cycle in estuarine watersor depends on species that do.
(Statistics on wetlands losses in various States are detailed in
Chapter 7.)

Wetlands laws often require a prospective developer to, obtain
permits from both local and State government prior to devel-
opment in wetlands. The better laws customarily restrict devel-
opment activities to those compatible with preservation of wet-
lands for dependent plants, micro-organisms, fish, and wildlife.

The 1963 Massachusetts wetlands protection law, the first such
State law, limited certain kinds of development and set up a
permit requirement." Additional wetlands legislation in 1965
authorized the State to issue comprehensive protective orders
that are recorded as conservation restrictions against deeds and
thus are binding on the property through successive owner-
ships:4' These orders, issued prior to any development, specify

one or more permissible classes of wetlands use for the property
to which they are applicable: unqualified (e.g., recreation, hunt-
ing, and grazing of stock); conditional (e.g., roadways, under-
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ground utilities, mooring slips); al, -.cial permit only (e.g.,
excavations for boat charm:21s, beach 'aunching ramps).

As of the spring of 1971, protec on!. is w(.!-e recorded
against 18,100 acres of Massachusetts -oast; .. wed- ds. Orcifrs
were pending against other acreage wl J. i! Ade._ .3 the pres-
ent total, would cover 40,000 of the ai -ox- -latel) .:,000 acres
of coastal wetlands in the State. A ke Itage f the pro-
tective order system is that it determic_c!, -(1 cat Oility and
compatible uses in advance of actual dcvei Trient c1 related
disputes.

In 1969, California expanded the authc -it\ the SL- Francisco
Bay Conservation and Development Conn-ni 1 (BC.TC) to pro-
tect the Bay's wetlands and to prevent inaT Diecemeal
filling of the Bay." BCDC, composed of 27 :. 7-tpresenting
Federal, State, and local governments anCL gen,--al public,
regulates all dredging and filling in the Bay. It Ilas limited
jurisdiction over substantial development within 100 feet of the
Bay as well as over proposed filling of salt ponds and other
wetlands. BCDC will approve only those developments that are
water-related and provide public access to the Bay.

Since 1969, the Commission has processed 13 major permit
applications, approving all but one. The approved projects pro-
vide two new shipping terminals and more than 2 miles of new
public access to the Bay. The project for which .a permit was
denied would have endangered water quality. BCDC received
no applications for major Bay fill projects such as subdivisions
or refuse dumpspresumably because the law clearly precludes
major Bay shrinkage.

Concern for wetlands protection has led at least two States,
Arkansas and Maryland, to establish inventory systems to identify
particularly vulnerable areas. The Arkansas Act 52 aims to pre-
serve disappearing wetlands in the eastern part of the State.
Related measures seek to save trees growing below the high
water mark in navigable streams 53 and to bring the use and
disposition of islands formed in such streams under State and
local contro1.5-'

Maryland's inventory program is part of a broader scheme
of wetlands protection. The Wetlands Act of 1970 directs the
Secretary of the Department of Natural Resources to inventory
all private wetlands and to establish their boundaries.55 The
Act also requires a license for dredging or filling and for remov-
ing or otherwise altering or polluting private wetlands.

After studying the State's long winding coast, Florida's Coastal
Coordinating Council, an advisory board, has recommended pro-
tective zones for marshes, mangrove ar-, beaches, and other
environmentally vulnerable terrain. CE-ra ii State-owned estu-
arine areas are already protected th. ougt. a sys1.2m of aquatic
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preserves." The State recently added five new pYeserves, b- ging
the total to 31.

In June 1971, Delaware enacted a far-reaching Coastal Zc ing
Act prohibiting new heavy industrial development and st ctly
regulating all other new industrial development within a to
6-mile strip along the 100-mile Delaware Bay coast and along
the State's 25-mile Atlantic coast.5' The law flatly prohibits
additional oil refineries and petrochemical complexes, basic steel
manufacturing plants, pulp paper mills, and offshore bulk fa-
cilities. It cites garment factories, auto assembly plants, and
jewelry and leather goods factories as industries that may con-
tinue to locate in the coastal zone, but only by permit. The
Delaware law embodies a clear-cut decision to preserve for rec-
reation and tourismand to reject as a site for major industry
a large area uniquely suited by geography for either purpose.
By banning offshore transfer facilities, the State bars the use of
Delaware Bay as a major deep water port for supertankers and
other large bulk carriers. The law describes transfer facilities as
representing a "significant danger of pollution to the Coastal
Zone" and as magnets for new, unwanted development and
growth.

Although most "area control" land use initiatives have in-
volved coastal wetlands, land-locked Colorado in 1971 called on
its State Land Use Commission to define "critical conservation
and recreation areas" and recommend them to the legislature
for State regulation." Various environmental characteristics,
such as ecological vulnerability and scenic quality, qualify Colo-
rado lands to be considered areas for State regulation.

An increasing number of States is becoming concerned about
prime agricultural land near urban areas that is rapidly being
taken over by housing, industrial, and other development. This
concern springs from the desire to prevent urban sprawl and to
preserve urban area open space as well as from the desire to
preserve prime agricultural lands. New York recently enacted
a law that permits the State after 3 years to zone up to 3 million
of the State's 5 million acres of farmland into agricultural dis-
tricts that will be protected from incompatible development.59
This law goes beyond the preferential assessment laws in a
number of States which permit farmers voluntarily to enroll
their land as agricultural in order to obtain property tax assess-
ment based on its agricultural value rather than on its often
much higher development value. Such laws, often designed to
mitigate the economic pressure on farmers to sell land to devel-
opers, have had mixed success thus far.

restricting potentially harmful developmentCertain kinds of
development may concern a State regardless of its proposed loca-
tion or the character of the land involved. The impact of some
41evelopment is felt well beyond its immediate vicinity. A power-
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plant, fc example, may need large volumes of cooling waters,
emit air pollutants, and require transmission line corridors. A
large airoort generates problems of noise anC: of ground acc.:ss
to the surrounding area. A large recreational area or amusement
park can clog nearby communities with heavy traffic from visitors
attracted to new surrounding commercial developmentsrestau-
rants, motels, or service stations.

Several States have enacted laws to control the siting of new
electric powerplants. In 1970, California established long-range
planning requirements and a certification procedure.60 Maryland
enacted legislation authorizing the State to purchase powerplant
sites in advance of need.61 'Washington created a siting board
composed of State agency representatives," and Oregon has set
rigid standards for the siting of nuclear powerplants." New York
enacted controls over the location of transmission lines."

Many areas around major airports, developed with little land
use control, are largely incompatible with the needs and func-
tions of the airport or surrounding communities. The result has
been noise complaints, ground traffic congestion, and disorderly
development. In 1969, Minnesota came to grips with the prob-
lem, implementing an Airport Zoning Act to control develop-
ment around major airports."' The law vested in a Metropolitan
Airport Commission responsibility for .planning and siting air-
ports in the Minneapolis-St. Paul area. The Commission's com-
prehensive plans for siting must be approved by a 15-member
Metropolitan Council, which has overall metropolitan planning
and development authority, before an airport can be built. The
Council also formulates guidelines for land use around airport
sites. Local governments are required to obtain Council approval
for all land use regulations within the vicinity of the airport.
Thus, the Metropolitan Council effectively controls both selec-
tion of a new airport site and the subsequent use of land around
it, based on planning by the Commission.

One of the most innovative State land use initiatives taken in
1970.was in Vermont. Following a decade of burgeoning second-
home and ski resort development and facing the prospect of con-
tinued growth and development in the years ahead, Vermont
moved to protect its land and waters from inappropriate or
excessive development.

Legislation was passed in the spring of 1970 establishing a
State Environmental Board, an independent regulatory board
within the Agency of Environmental Conservation." The Envi-
ronmental Board is charged with adopting two types of plans to
guide and coordinate development within the State: A capability
plan will describe land use capabilities and outline planning
criteria. A land use plan then will delineate two types of areas
those generally suited for development, subject to conditions
assuring compatibility with the environment of the area, and
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those not appropriate for development, except under very special
circumstances, because of their vulnerable ecological character-
istics or their special historic or scenic value.

Prior to adoption, both plans will 'receive wide publication.
Comments will be solicited at public hearings from citizen groups
and from planning agencies. Adoption requires approval of the
Governor and of the Vermont Legislature.

The Vermont law also establishes district commissions to grant
or deny application for the use of sites for development and sub-
divisions. This permit system is designed to make development
compatible with the State hnd use plan. For example, recogniz-
ing the vulnerability to erosion, special waste disposal problems,
delicate plant life, and beauty of its mountain areas, the Ver-
mont law requires a State permit for all commercial, industrial,
and residential development above 2,500 feet, regardless of acre-
age or size. At lower elevations, permits are required for devel-
opment of more than 10 acres, or if there is no local zoning,
developments of more than one acre. Housing projects of less
than 10 units within a 5-mile radius are exempt. Permit appli-
cations must include a complete plan for the layout of the pro-
posed development, statements of costs, financing, and purpose,
proposed utilities systems, and adjacent land uses.
- Before a permit is granted, a district commission normally

holds a public hearing. It must find that the development will
not cause undue air or water pollution; that it will have an
adequate water supply without siphoning from existing systems;
that it will not create heavy pressures on roads, educational
facilities, and municipal services; that it will not mar the natural
beauty of the area; and that it is consistent with land use plans.

As of April 1, 1971, district commissions had reeeived 234
applications and acted on 177. Ten decisions had been appealed
to the Environmental Board. Five had been decided, four were
pending, and one had been withdrawn. Several appeals from
Board decisions are pending in the Vermont Supreme Court, but
none appears to challenge the validity of the statute. The Ver-
mont experience will be watched nationally as one of the most
ambitious and sophisticated State efforts in land use regulation.

Another New England State, Maine, also acted in 1970 to
control large-scale development. Moved by the threat that de-
velopment would damage scenic and biologically important
coastal sites and realizing that Maine laws provided very little

" authority over land use, the legislature passed a new Site Loca-
tion Law.' Certain types of commercial or industrial develop-
ment require a permit from the Environmental Improvement
Commission. They include any development on a !and area .
which is in excess Lt. 20 acres, or which involves drilling or
excavating natural resources or building structures in excess of
60,000 square feet on a single site. Residential developments
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which are in excess of 20 acres, or which would require a pollu-
tion permit, have been defined by the Commission as commer-
cial developments requiring permits.

The law provides that anyone proposing such development
must file a notice of intent together with a df..scription of the
type and location of the development. An applicant mi 1st file an
extensive informational form and request review of hli proposal
by a number of State and local agencies, including regional and
local planning bodies. When reviewing agencies recommend that
conditions be imposed, the Environmental Commission usually
complies..

The criteria for granting, denying, or conditioning permits are
similar to those in the Vermont law. They include pollution
impacts, congestion of facilities, esthetics and natural systems,
and suitability of soil. The Commission approves the application
only when the criteria are met, with the burden of proof on the
applicant.

As in the case of the Vermont law, it is too early to judge the
effectiveness of Maine's Site Location Law. Almost all of the
more than 90 final Commission decisions rendered have granted
permits subject to conditions. However, in the first major con-
troversy faced by the Commission, a proposal to construct a $150
million oil refinery on Sears Island, the permit was denied, on
environmental grounds.
facilitating desired developmentMaine and Vermont's concern
over the environmental consequences of ill-planned or unregth
lated development caused them to impose controls. Other States
have done so out of a concern that restrictive or uncoordinated
local land use regulations may interfere with desirable develop-
ment. New jersey's regulation of the Hackensack Meadowlands
is an example."8 New jersey's authority for comprehensive plan-
ning and land use regulation in this area, which includes por-
tions of 13 municipalities and contains substantial wetlands, is
based on the State's interest in encouraging effective regional
development. It is intended that the State commission regulating
land use in the Meadowlands will prevent environmental dam-
age. But protection of the environment is not the State's primary
objectivedevelopment is. An interesting feature of this regula-
tory system is a tax-sharing mechanism to distribute proceeds
from development equitably among the area's municipalities.

Another example is the Massachusetts Zoning Appeals Law."
It was enacted in 1970 to permit the State to override local de-
cisions that unduly restrict or exclude development of publicly
assisted housing. Because of the severe shortage of housing for
low- and moderate-income families in the Boston metropolitan
area, the Legislature established a Housing Appeals Committee.
It now rules on local decisions that deny permission to develop
housing.
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Local control over land use is left intact, and local ordinances
and regulations remain in force. The statute merely superim-
poses procedures and standards when a qualified low-income
housing developer applies for a permit. If the developer can
show that a local denial or condition was not "reasonable and
consistent with local needs," the Housing Appeals Committee
may order the permit granted.

The key element in the statutory scheme is the definition of
"consistent with local needs." Local requirements and regula-
tions are "consistent with local needs" if they are reasonable in
light of the regional need for low and moderate income housing.

The second element of the "local needs" standard aims to pro-
tect health or safety, preserve open space, promote better site
and building dega, and apply regulations equally to both sub-
sidized and unsut sidized housing. The statute does not specify
the exact weight which the Committee may give to local plan-
ning objections. But the effect appears to be that the Committee
will overturn the local 'decision unless the proposed project
offends neutrally applied local planning standards.

As of the end of April 1971, only four appeals had reached
the Committee. Two were withdrawn and there was no final
decision on the others.

Since 1968, the State of New York has sought an end similar
to the Massachusetts Zoning Appeals Law through its State
Urban Development Corporation, which is empoweredbut has
not yet actedto override local zoning and building codes whe.n
special housing needs exist.7° A new building code enacted in
Ohio in 1970 for factory produced housing is also designed to
facilitate the siting of desirable development.71

State laws to encourage housing development, though not
strictly environmental in the traditional sense of the term, are
important because they demonstrate how States can exercise
their uthority to assure socially desirable land use that has
impact beyond the local level. However, such laws can also stir
conflicts between State and local governments. A development
socially desirable in one sense may impose costs for public services
larger than the local tax revenues that the development will
generate. Or development may be resisted because sncial prob-
lems are feared.

Laws curbing development for the sake of the environment
also may trigger State-local conflicts when local communities balk
at losing tax revenues that new construction would generate.
State and local development-limiting regulations often raise the
question of how far regulation may legally go before it becomes
a "taking" of propertyfor which compensaCon is constitu-
tionally required. State and local governments are wrestling with
this problem throughout the country. The fear that compensa-
tion might be required has prevented much needed regulation
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of wetlands and other natural areas. Nonetheless, States are
moving ahead, albeit slowly, to build a framework of land use
controls compatible with the need for both environmental pro-
tection and orderly growth. (For a discussion of recent case law
developments, particularly with respect to the "taking" issue, see
Chapter 5.)

parks and natural areas

As the pace of our society continues to quicken and as crowd-
ing and congestion continue to frustrate Americans who live in
urban-suburban complexes, traditional State and local respon-
sibility for natural resource management and public recreation
becomes even more vital. Many States and their politica] sub-
divisions are moving to plan and develop parklands and to iden-
tify and preserve unique natural areas.

A recently completed survey by the National Recreation and
Parks Association shows all the national statistical indicators on
State park expenditures, employment, and usage up from past
years (see Table 2).
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State park agencies administer over 8.5 million acres of park-
landnearly 1.1 million of it newly acquired in 1970. The total
spent on these lands amounted to more than $400 million in
1970, including $72 million for land acquisition, $126 million for
capital improvements, and $121 million for salaries and wages.
More than 34,000 individuals were employed by State park agen-
cies in 1970-61 percent seasonal or part time.

A significant part of this progressespecially in land acquisi-
tiontraces back to the catalytic function performed by grants-
in-aid under the State portion of the Federal Land and Water
Conservation Fund.72 Through the life of the program, fiscal year
1965 to fiscal year 1971, more than 700,000 acres have been
bought with approximately $158 million in Federal payments,
representing half the cost of each project. State, city, and county
governments obligated their fiscal year 1971 apportionment under
the program at a high rate to acquire roughly 150,000 acres for
about $38.3 million.

Grants from the Interior Department's Bureau of Outdoor
Recreation to buy special or unique areas included 239 acres
at Burton Island for the Delaware Seashore State Park; the
Federal share was $971,000. California acquired 320 acres for the
Humboldt Redwoods State Park with a $513,000 Federal share.
And Florida bought 9,219 acres of Payne's Prairie near Gaines-
ville with a Federal matching grant of $1.05 million.

Beyond the impetus of Federal grants, States have cataloged an
impressive record on their own. In Alaska, for example, citizens
approved a $2.3 million bond issue for parks, and the State
assembly established four new State parks covering a total of
more than 1 million acres. The largest of these embraces 459,000
acres. The Louisiana Legislature approved a major bond issue to
finance camping facilities and other capital improvements at four
existing State parks. The bond issue also funds development of a
detailed parks master plan.

Maryland has initiated an open space grants-in-aid program
which will provide $86 million for land acquisition and develop-
ment over the next 5 years." Maryland also recently passed
legislation granting property tax exemptions for land held by
the Nature Conservancy (see Chapter 3, Citizen Activity) pro-
vided it is ultimately intended for public ownership.74

Foreshadowing the urban focus of the President's "Legacy of
Parks" proposal, Oregon recently established its first sizable State
park within a densely populated metropolitan areathe 257-
acre Tryon Creek State Park in Portland. Spurred largely by citi-
zen initiative, the park will grow to about 600 acres. In another
innovative move, Oregon's legislature, in its 50th biennial assem-
bly, passed a measure which will free $1.3 million in State high-
way funds for bicycle and hiking trails development."

Pennsylvania's State park system, also sensitive to the need for
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parks serving the city dweller, has one urban-oriented park under
development and several wore planned. Ridley Creek State Park
is 45 minutes from downtown Philadelphia and when completed,
will serve 25,000 people a day. Although designed to preserve a
rural setting, the park will interact in many ways with a number
of urban based needs: inner city youth work projects, regular and
vocational school programs, and general programs in environ-
mental education.

Another State park in southeastern PennsylvaniaNolde For-
estwill become an "environmental classroom." The entire
656-acre park will be managed to heighten knowledge and under-
standing of the environment.

Green River Gorge Conservation Area in the State of Wash-
ington will also be developed into an outdoor classroom. This
natural area is located 20 miles from downtown Seattle, pro-
tected from damaging encroachment by steep canyon walls. The
State Parks and Recreation Commission will acquire and de-
velop adjacent areas for access and facilities while preserving
the spectacular natural character of the gorge itself.

Many States have established scenic river and trail systems.
Among them are California, Maine, Maryland, Michigan, Min-
nesota, Ohio, and Wisconsin. In addition, Alabama, Florida,
Georgia, Iowa, Louisiana, Oklahoma, Oregon, 'Tennessee, Vir-
ginia, and West Virginia have set up scenic river systems. Alaska,
Colorado, Massachusetts, and Washington have established scenic
trails systems.

Oregon has brought portions of the Rogluz, Illinois, Owyhee,
and John Day Rivers and the entire Minam River into its scenic
river system. And the Oregon Scenic Waterways Act of 1970 76
calls for continuing studies and periodic reports to the Governor
identifying and recommending other rivers for scenic designa-
tion. Oregon prohibits construction of dams and reservoirs on
scenic rivers. It requires private or public owners to give 1 year's
notice before mining, cutting trees, or building roads or other
structures on riverfront lands.

The Michigan Natural Rivers Act of 1970 77 establishes a
system of wild, scenic, and recreational rivers regulated by the
State Natural Resources Commission. The Commission may di-
rect that lands along designated rivers be controlled by zoning
and may adopt zoning ordinances if the local governments fail
to do so within 1 year. Commission approval is mandatory for
bridges, roads, and other buildings along scenic river lands.
Florida's system of wild and scenic rivers includes a network of
marked canoe trails, w;kich have been publicized by a special
brochure.

The encouraging moves noted above reflect one aspect of the
larger surge of community concern about environmental quality.
However, most States and localities need to do more than they
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have to add to their park systems and to make them more
accessible to and suitable for modern urban society. There also
remains a tremendous unmet challenge in protecting natural
areas for present and future generations. Unfortunately, aggres-
sive programs are difficult to initiate as competition stiffens for
funds. The situation is especially critical for municipalities. But
some Statcs, as well, have either cut back their programs to
purchase and develop park and natural areas or s43on will. The
President's "Legacy of Parks" program, if approved by the Con-
gi ess, would help sustain, and even quicken the pace of, State
and local park and open space purchases.

summary
Action at the State wucl local levels to preserve and enhance

the environment has been both varied and impressive. State and
local governments are carrying out organizational reforms, in-
creasing their enforcement activitiesoften with limited statu-
tory authority, increasing the funding and manpower for envi-
ronmental programs, tightening pollution control standards, and
both proposing and enacting a wide range of new legislation.

In many areas of envirenmental concern, a spectrum of inno-
vative approaches is being tried, while in otherssuch as regula-
tion of phosphates in detergentsa common formula is widely
used. There is a definite trend of increased land use regulation
by States, but the form and content of such regulation differ con-
siderably from State to State.

The many successful or promising examples of State and local
environmental action belie persistent and fundamental prob-
lems: severe fund shortages in many States and in many types of
environmental protection activities; glaring manpower deficien-
cies, often largely attributable to unattractive pay scales; and
reluctance or inability of many officials to stand up to polluters
and irresponsible land developers.

As the Federal Government develops more adequate data on
State and local activities, more precise evaluations can be made
of the extent to which these problems are being solved.
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Government can only do so much. The rest is up to the private
sctor. Our system leaves a lot to its citizens, encouraging them
to seek reform directly instead of always turning to government.
And even the most stringent regulation of industry will not alone
ucceed in moving it to meet its social and legal obligations.
This chapter provides a perspective onand some exar-,ples

(Aactions by both citizens and industry on behalf of a higher
:uality environment.

industry action
Industry moves the Nation, but while doing so, generates a

large share of its total wasteshence its pollution. Industrial
sources account for an estimated one-third of total air pollution
from the five major pollutantssulfur oxides, nitrogen oxides,
hydrocarbons, particulates, and carbon monoxideand for three-
,. 'irths of stationary source emissions, which include the most

,-laging air pollutants.
i.dustrial operations also heavily pollute the Nation's waters.

L_nufacturing facilities discharged in 1964, the latest estimate
available, wastes with a biochemical oxygen demand (BOD) four
to five times larger than that of the entire ponulation of the

-d States. BOD is a measure of the oxygeln needed to de-
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compose organic wastes. Estimates for 1970, based on American
-Water Works Association data, show that industry uses 10 times
more water than municipal systems. -And the ratio is rising.

Industrial pollution is generally more toxic than municipal
pollution. Heavy metals such as mercury and cadmium, arsenic,
organic chemical compounds, and other toxic wastes come to our
waterways largely from industrial operations.

Industry also generates a large percentage of the Nation's non-
agricultural and nonmineral solid wastes. Compared with the
250 million tons of solid waste from residential, commercial, and
institutional sources in 1969, industry generated 110 million tons.
Industrial wastes often are much more toxic and difficult to dis-
pose of than the mixed wastes of municipalities.

Large-scale reduction in the levels of the most serious pollut-
ants requires -in effective and sustained effort by industry. This
means not only installing pollution control equipment and other
facilities, but developing new technology. It often means major
changes in management policies.

innovating with technology
Industrial innovation in manufacturing and marketing has

made the United States a world leader in technology and ma-
terial well-being. But industry now must also use its innovative
capabilities to solve pollution problems. For some municipal and
industrial pollutants, control technology has yet to be developed.
Similarly, advanced technology is needed to reach levels of con-
trol not yet achievable for some common pollutants.

number of technological innovations by industry have al-
ready contributed dramatically to our present ability to cope
with pollution or soon may do so. The electrostatic precipitator,
developed years ago, has made possible virtual elimination of all
fly ash and dust emissions from fuel-burning facilities. The Mon-
santo Co., a large chemical producer, has recently developed a
catalytic oxidation process--now being demonstrated at an elec-
tric power plantto remove sulfur oxides from stack gases. Gen-
eral Electric is developing a radically new design for cooling
towers that are used to dissipate waterborne waste heat. Its low
velocity plume could prevent the localized foe- that syn---,-,-und
most cooling- towers.

Pulp and paper mills historically have been major sources of
water pollution. St. Regis Paper Co. is pioneering a closed system
for water recycling. Black liquor, normally a harmful waste by-
product of paper production, is converted into activated carbon,
which is then used to filter wastes out of the paper mill's water
effluent. The filtered effluent water is clean enough to be recycled
and reused by the mill.

Many firms have undertaken complex research and develop-
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ment to provide new solid waste recycling technology. Garret
Research 8c Development, a subsidiary of Occidental Petroleum,
is developing a coal liquification process and is experimenting
with the same equipment to recycle solid wastes. The potential
end products will be saleable metals, low-sulfur heating oil, and
a char which may be useful for waste water treatment. Several
firms are experimenting with pyrolysis, a form of incineration, as
a means for solid waste disposal without air pollution problems.

Despite progress, much remains to be done. Technology to con-
trol sulfur oxides and nitrogen oxides emissions is not yet com-
mercially proven. Better technology must be developed to control
heavy metals and other toxic substances, many of which only
recently have become measurable in the minute quantities in
which they exist in the environment. And technology still must
be developed to achieve further reductions in automotive emis-
sions. To conserve scarce natural /:.esources and to protect the
environment at the same time will require not only new tech-
nology but new marketing breakthroughs in solid waste recy-
cling.

Yet in some industries the commitments are still relatively
small. Expenditures for all types of research and development
by the electric utility industry, which accounts for a large share
of several of our most damaging pollutants, were only $41 million
in 1969. 'That is less than one-quarter of 1 percent of their annual
revenues and about 60 percent of their annual advertising
expenditures. Yet new technology that will be needed by the
power industrysulfur oxides control equipment, the breeder
reactor, and underground transmission lineswill cost billions
of dollars to perfect. Although the Federal Government and
electric utility suppliers are spending large sums of money, it
will be necessary for the electric utility industry to provide
greater support in the future. On the other hand, the electric
power industry is significantly stepping up expenditures for
presently available emission control equipment and facilities.

'The research and development that is necessary throughout in-
dustry will require largc cxpendiEures. Table 1 lists one estimate
of industrial research and development spending for 1970 and of
planned expenditures for 1971. 'The average planned increase of
25 percent indicates a growing commitment by industry.

use of existing technoloffy
Although control of some pollutants awaits new technology,

many pollutants could be curbed dr astically by more widespread
use of current technology. 'The Environmental Protection
Agency (EPA) estimates that if the best presently available tech-
nology were applied to all existing sources of particulate emis-
sions, they would drop by 95 percent.
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Industry Research and Development Expenditures for
Pollution Control, 19Y0 and 1971

(Dollars In millions)

industry Actual
1970

Planned Percent
cria1971 ng_e

1970-71

Iron and steel . $1.7 $0.8 -53
Nonferrous metals 10.1. 13.5 34
Machinery 177.6 186.5 5
Electrical machinery and communications 48.1 63.7 32
Aerospace 181.3 222.0 22
Autos, trucks, and parts 60.1 . 74.6 24
Other transportation equipment 2.2 2.1 -5
6Ihricated metals:and Ordinance ' 7.0 11.0 57

'ProieSsiOnal and sCientific instruments., . 31..6 32.9
LUmber, .-

, .
0.4 1.2 200

Furniture 0.4 1.1 175
CheMicals 53.1 36.1 --32
Paper, _ 8.2 8.3
Rubber. 3.2 3.1 -3
Stona; clay and glass 15.4 19.1 24
PetrOleum products '34.4 43.2 26
Food and kindred productS 5.6 7.31 . 30
Teidile mill products 5.0 4.3 -14
APParel 7:-..5 '<.5 NA

Other Manufacturing 15.7 12.4 -21
All manufacturing 661.1 74;1.2 12

Nonmaaufacturing - 80.4 18i.6, 127

-All inclusZry 741-.5 92L S 25

The level of imiustrial spending for pollution control facilities,
compared with estimates of needs, is a good measure of industry's
progress in meeting pollution control standards. Unfortunately,
estimates of both needs and actual expenditures are diffitcult to
obtain. One problem lies in separating expenditures devoted to
pollution control from those made for process changes that in-
crease productivity. Also, varying cost estimating practices (par-
ticularly with respect to inclusion of operating costs), varying
estimates of the rate of return on pollution control investments,
diverse interpretations of standards, and varying estimates of the
costs of control all make reconciliation of different data difficult.
Table 2, from figures by McGraw-Hill, estimates total industrial
expenditures for air and water pollution control in 1969 and
1970 and planned investments for 1971.

The estimates in Table 2 show a 50 percent increase in expen-
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Table 2

Industry Investment for Air and Water
Pollution Control, 1969-71

Industry

(Dollars in millions'l

Actual

1969 1970
Planned

1971
Percent Planned
change Percent
1969-70 change

1970-71

Iron and steel $179 $206 $212 15
Nonferrous metals 41 100 152 144 52
Electrical machinery 32 52 58 63 12
Machinery 51 121 169 137 40
"autos, trucks, and parts 55 67 118 22 76
Aerospace 22 15 18 32 20
Other transportation equipment 15 15 6 0 60
Fabricated metals 44 53 70 20 32
Instruments 25 25 28 0 12
Stone, clay, and 3Pass 63 64 104 2 62
Other durables 103 135 175 31 30

Total durables 630 853 1,110 35 30

Chemicals 140 169 263 21 56
Paper 143 153 ' 321 110
Rubber 9 50 42 456 16
Petroleum . 260 337 507 30 50
Food and kindred proziucts 58 , 84 151 45 80
Textiles 10 13 25 . 30 92
Other nondurables . 31 60 : 37 : 94 38
7otal nondurables

-: All manufacturing

Mining
Railroads

Other transportation
domniUniaitlans
Electric
Gas,Utilities
Comtherclall

.. .

651
:

.281 1,719

105
. =.
-115C.; 135

, NA 28 28
NA 21 27'

0

155 405 . 679 161
130 . 110 -148 15 2

0 100 158

All business

33 55

3

-0 -

150
NA

35
53

1,671 2,502 3,641 SO 46

1 Based on large chaM, mail order, and department stores; insurance companies; banks; and other
commercial businesses.

2 Less than .5.
Source: McGrew-Hill Publications Co.

ditures between 1969 and 1970 and project a 46 percent increase
in 1971. A study by the National Industrial Conference Board
(N1CB), based on a smaller number of industries and a selected
sample of firms, shows a 24 percent growth rate. If the McGraw-
Hill estimate of 1971 spending is accurate, there is reason for
encouragement.

EPA estimates a need for capital investment by manufacturers
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in waste water treatment facilities of $3.1 billion over 4 years to
clean up their operations. Almost $1 billion must be spent for
capital replacement in the same period. Hence, even without
inflation, investment by manufacturers for waste treatment
should average close to $1 billion a year.

Table 3 puts total investment by manufacturers for water pol-
lution control in 1970 at ,15870 million. If expenditures increase
as projected in Table 2, it appears that industry will meet EPA's
estimates of needed investment levels.

Total air pollution control investments werc estimated by
McGraw-Hill at $1.3 billion for 1970 (see Table 3). In Chapter
4 of this report, CEQ estimates needed ihdustry investment
between 1970 and 1975 of approximately $8 billion, or an aver-
age of $1.33 billion a year. Although current spending is slightly
below the estimated average rate necessary to meet standards,
expected increases should bridge this gap.

Another way of looking at progress is to compare industry's
estimates of spending with its own estimates of needs, as shown
in the McGraw-Hill, survey. Industry estimates of needs are based
on total investnient needed to meet air and water pollution
standards in effect as of January 1, 1971. Table 4 indicates these
estimates- compared to expenditures.

If industry expenditures continued at 1970 levels, it would take
more than 7 years, on the average, to meet present air and water
pollution standards. If industry spends what it says it will in
1971 and continues at that level, it will take only 5 years. How-
ever, both averages understate the time that may be necessary for
some industries. And they overstate it for others. For instance, if
the iron and steel and nonferrous metals industries do not sub-
stantially lift their investment levels, it will take them 12.6 and
10.8 years respectively to meet standards at 1971 spending lewls.
On the other hand, the textiles industry will only require a little
over 3 years to meet its needs at 1971 levels of spending.

Estimates of need and of expenditures for pollution control
are sufficiently imprecise that no specific conclusions can bc-
drawn from them. However, two general conclusions seem war-
ranted. First, industrial expenditures appear to have risen dra-
matically in the last year, and increases in 1971 should be large.
Second, however, even higher rates of spending will be required
by some industriesif they expect to meet the standards estab-
lished under current air and water pollution control laws.

management's commitment

Management commitment is clearly a critical factor in abating
pollution and enhancing the environment. Consideration of en-
vironmental quality can and should be built into decisionmaking
processes by industrywhether it be in siting a plant, investing
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Table 3

Industry Expenditures for Air and Water
Pollution Control, 1970

(in millions of dollars)

Industry

Iron and steel
Nonferrous metals
Electrical machinery
Machinery
Autos, trlicks, and parts
Aerospace
Other tmnsportation eciuipment
Fahricai_ed meials
Instruments
Stone, clay, and glass
Other durables

Total durables .

Chemicat5
Paper
RUbbe? ;

PetroleL;r;i:-';;,.
'Oood and ic:,11-..ired procluas:
Textiles
Other nondurahilis-,

Actual 1970
Air Water

$86 $120
80 20
25 27
82 39
45 22

9 '
12 3
25 28

39 .25
58 77'

374

- 90

nondurabies.,
All manufacturing

;Mining"
Railroads
Airlines
Other transportation
Communications
Electric-utilities
Gas utilities'
Commercial I

185:1,

55(

872

All business

256 149'
75 P6

50

1,3431 1,159

, :lased on large chain, mail order, and department stores; iisurance companies; banks; and other
co ,:rlercial businesses.

2 Less than .5.
Source: McGraw-Hill Publications Co.

in abatement facilities, or participating in community environ-
ment programs.

Advance environmental impact analysis may be one answer,
especially for major actions such as plant sitings and heavy equip-
ment purchases. Industrial impact analysis could follow the
model spellee out in section 102 of the National Environmental
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Table 4

Industry Requirements and Expenditures,
1970 and 19711

Industry

(In billions of doCars)

Require- 1970 ex- Planned
ments penditures 1971 ex-penditures

Iron and steel $2.64 $0.21
Nonferrous metals 1.62 .10

$0:2151

Electrical machinery .21 .05 .06
Machinery .69 .12 .17
Autos, trucks, and parts .17 .0; .12
Aerospace .06 .02 .02
Other-transportation equipment .21 - .02 : .01
FabriOated Metals . .19 .05 .: .07 .

-Instrurnents,' . .10 .03: ' .03 -:
:Stone; OlaY;and glass,: ..16 -96:'" ::'' .1.0
Other dhiables. ,.46 ,:.18

.. Total durables 6,51 .85" 1.11

ChemiCals 1.00
, Paper .-. 1.84

Rubber .30:. . .
Petrtileurn , -",: = 2. I 2: .

FOod arid kihdred-ProdUcts .4b
TeXtiles': : ', .1
Other nendurables-

.
:Total nandurables

'

AU mani4a4aari4`-

Mirdng
-

Railroads,
Air lihe's
athOr tranaportatiOn

, ,
_OcirOMOnicationS

Cornrnereial 4

5.85

,12.36

.74
.32
.08
.06

3.24
1.04
.32

All busirsecs

FigureS may not add duo to rounding.
2 Less than .005.
t Less than Amos.

Based on large chain, mail Order, and department stores; insurance Companies; bank; antI other, commercial businesses.
Source: McGraw-Hill "Publications Co.

18.16

.26

.04,
-51-
.15,:

;04

.14

.03

.03
- .01

.68
.15'

.10 .16

2.50 3.64

Policy Act (see Appendix A) which is applicable to proposed Fed-
eral agency actions. Such a procedure would help firms consci-
ously to consider the environmental impact of their plans. It
could be structured to include valuable input from government
_igencies and community groups before plans were adopted.

Dow Chemical Co. has already adopted the advance analysis
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concept in part with its internal clearance system for new chemi-
cals developed by its research laboratories. The aim is to guaran-
tee the environmental safety of such chemicals before their com-
mercial production and introduction into the environment. The
procedure is similar in concept to the one spelled out in the
Administration's proposed Toxic Substance Control Act of 1971
(see Chapter 1). That Act would call for extensive testing before
production to reduce the likelihood of unanticipated environ-
mental problems.

Actions by Climax Molybdenum Co., a subsidiary of American
Metals Climax, indicate the potential of management and envi-
ronmental citizen groups working together instead of opposing
each other. Several years before the new Henderson molybdenum
mine was to begin operations in the Rocky Mountain area west
of Denver, company engineers and officials started meeting regu-
larly with representatives from the Colorado Open Space Coun-
cil. Company engineers accepted the challenge of finding new
ra..:thods by which the ore could be mined and a mill operated
with minimal harm to a spectacular scenic area heavily used by
tourists. As a result of these conferences, Climax Molybdenum
agreed on a number of measures, the most significant (and costly)
being the construction of a 9-mile tunnel and rail line under
the Continental Divide to transport the ore to a processing mill
location away from a scenic highway and valuable fishing streams.

The GeorgiaPacific Corp. has put in scrubbing equipment
to remove airborne gypsum dust in one of its plants. A system
has been devised to collect the dust for recycling into wallboard.
Whatever gypsum dust remains will be forced through a water
spray into abandoned gypsum mine tunnels, eventually to ac-
cumulate in sufficient quantities to be remined.

Like the government, industrial management needs to reorga-
nize t6 cope with the environment. Some companies already
have done so. A study by the National Industrial Conference
Board shows that 51 percent of 174 companies with heavy waste
loadsincluding chemicals, utilities, food products, pulp and
paper, mining, and petroleumhave reorganized to give in-
creased emphasis to pollution con,rol. Some have set up separate
corporate units or assigned these activities to specific parts of the
organization. General Motors Corp., for example, named a Vice
President for environmental activities. The other 49 percent of
the companies studied have not yet established separate corpo-
rate units to deal with pollution control. Among executives who
do hold environmental responsibilities, only about 30 percent
are charged with advance review of designs and plans. Yet with-
out such pre-analysis, unwise decisions may be hard to prevent.

A recent Fortune magazine study shows the degree to which
top management bf the largest 500 companies participate in
either communitywide or industrywide antipollution programs:
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69 percent said they participated in such programs, 26 percent
said they did not participate at all, and 5 percent were uncertain
of their participation.

activities of service industries

Some service industries are pushing programs to spur faster
pollution control by manufacturers. Such prodding from within
the private sectorthus far quite limitedmay prove a valuable
adjunct to voluntary efforts and Government regulation.

For a small firm, getting capital for antipollution equipment
may be a problem. The First National Bank in St. Louis has set
up a $5 million fund to help companies finance control equip-
ment. The fund will be augmented by the sale of special savings
certificates. Chemical Bank in New York City loans money at
prime rates to apartment house owners to purchase equipment
to cut down emissions from trash incinerators and heating units.
The Insurance Co. of North America has adopted a new policy
that excludes insurance for claims that arise from continuous
sources of pollution. Without such coverage, emitters can no
longer protect themselves against suits for willful pollution.

collective industrial activities

A number of forums are springing up now through which
industrial firms can conduct joint projects, discuss common prob-
lems, and advise the Government. The largest of these is the
National Industrial Pollution Control Council (NIPCC). Associ-
ated with the Department of Commerce, it advises the President
and the Council on Environmental Quality of industry efforts
to reduce pollution. NIPCC has submitted a list of commitments
to the President and has issued a variety of publications on indus-
trial pollution control problems.

Industry-Government cooperation has been underway at the
Federal level for many years in air and water pollution control
research and demonstration. And it has had positive results.
Industry cooperation with other levels of government has been
less common, but is potentially very productive. For example,
Westinghouse Corp.'s Meter Division is making its air pollution
monitoring data available to the State of North Carolina. The
Meter Division also has offered its technical expertise to help
the State establish a statewide monitoring network.

Firms in the bottling, canning, and container industries have
established the National Center for Solid Waste Disposal. Begin-
ning with contributions of $900,000 for the first year, the Center
is planning a number of studies of solid waste disposal problems.

TwQ, firmsBethlehem Steel Corp. and Electronic Memories
& Magnetics Corp.have jointly turned one industry's pollution
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into another's valuable resource. Pickle liquor, a waste byproduct
of steel production in a Bethlehem Steel plant, is now being
'used by Electronic Memories & Magnetics Corp. in the manu-
facture of its ferrities and ceramic magnetic products.

Trade associations have conducted joint research to reduce oil
spills and to curb pollution from pulp and paper plants and
from electric power generation. The Beet Sugar Development
Foundation and EPA are jointly funding a closed-loop waste
water recycling system to remove most of the BOD and stit,,-
pended solids generated in a vegetable processing operation. The
leftover sludge is being used to reclaim arid lands.

Collective industrial activities in environmental research and
development are proving useful in some cases. They often per-
mit economies of scale and a valuable pooling of diverse talents.
Care must be taken, however, to insure that the desire to achieve
these benefits does not exclude or remove the incentives for inno-
vation by small firms, backroom inventors, and firms seeking to
apply expertise in one segment of industry to the problems of
another. In general, competition among a number of firms
generates the best incentive to innovate and develop new tech-
nology.

citizen action
The American public became aware of its environment last

year as never before. The environment has become a major
national issuea concern of Americans in all walks of life. It is
impossible to predict what the staying power of citizen interest
in the environment will be, but there are some hints.

Public opinion polls rate environmental quality as a top
domestic concern. Bond issues for environmental improvement
did extremely well at the polls in the fall of 1970. The Nation's
environmental and conservation organizations are growing at
rapid rates. Local groups, often dealing with a single issue, spring
up daily. Environmental groups have entered political campaigns
endorsing candidates with good environmental credentials
and have influenced ballot box decisions. And citizens increas-
ingly are turning to the courts for redress of environmental
degradation. "Public interest" law firms are challenging in the
courts major decisions of government and forcing industries to
take cleanup actions.

environmental organizations

At the present time, best estimates show over 3,100 environ-
mental organizations in the United States. A survey for the 1971
White House Conference on Youth identified approximately
2,500 local groups. This figure does not include civic, church, or
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school groups or local chapters of national organizations. The
1971 Conservation Directory of the National Wildlife Federation
lists over 250 national and regional and nearly 400 State environ-
mental groups. The combined efforts of all these organizations
have had an important influence on environmental improvement.
local groupsThe variety in size, level of activity, and range of
interest of local environmental groups make it impossible to
generalize about their efforts and their impacts. However, the
survey prepared for the White House Conference on Youth
showed them most often pursuing citizen action and public
information activities, with legislative and law enforcement
activities not far behind. Water pollution led the list of specific
problem areas, followed by solid wastes, air pollution, land use,
and conservation of natural areas.

Local groups often form to concentrate on a single project
in many cases to save a particular area from ruin or degradation
by pollution, construction projects, or poorly planned develop-
ment. The examples of successful action by local groups during
the past year are far too numerous to mention, but they have
included challenges to such projects as a refinery in Maine, a

workshops
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shopping center in California, a dam on the Delaware River, a
road through a forest in North Carolina, a hydroelectric facility
in Wisconsin, a strip mine in Arizona, a new community in
Illinois, and a nuclear power plant in Michigan. The primary
objective of most of the groups was not to stop the project, but
rather to assure that it was properly planned, adequately de-
signed, and the alternative with least harm to the environment.

Sometimes the work of a local group reaches far beyond the
local area. Such was the case with two groups in Michigan. The
Michigan Steelhead and Salmon Fishermen's Association and
Thermal Environment Must Be Protected, together with the
Sierra Club and the Lake Michigan Federation, challenged
issuance of an operating permit by the Atomic Energy Commis-
sion for a nuclear powerplant near South Haven, Mich. They
reached a detailed agreement with Consumers Power Company
on the handling of thermal discharges and radioactive wastes
destined for already polluted Lake Michigan. The agreement
states that the license will inLude the new specifications as a
condition for operating the plant.

The efforts of environmental groups have not always led to
confrontation or legal action, as the foregoing example illus-
trates. Often the weight of public opinion is sufficient to bring
voluntary changes. Citizens in Bordentown, N.J., for example,
became concerned about the red dust filtering across the Dela-
ware River from United States Steel's Fairless 'Works in Penn-
sylvania. They organized, publicized the problem, and discussed
it with plant officials. The result was accelerated installation
of emission control equipment and clean air over Bordentown
for the first time in many years.

Many local groups are outgrowths of the citizen activity which
grew up around Earth Day, 1970. For example, after Earth
Day, the Environmental Action Coalition (EAC) in N.2w York
began a recycling program called "Trash is Cash." EAC helps
community groups establish collection programs, process scrap
materials, transport them to local markets, an .1 sell them. Re-
cycled materials include newspapers, bottles, 1cl cans. Eleven
recycling centers are now operating Nvith EAC support. EAC
recognizes that these efforts have only minimal impact on New
York's solid waste problems but believes there are side benefits
in increased environmental and consumer awareness and more
community pride and identity.

Concern for the problems of the urban environment and par-
ticularly those of the inner city has served as the focus for a
growing number of local citizen groups. Some of these are long
established environmental improvement activities that have
gained new support from city dwellers. An example is Youth for
Service, a 12-year-old San Francisco agency. It combines work
training and beautification programs, offering inner city youth
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job training and work in building neighborhood parks at the
same time. The program has built four minipark playgrounds
on former trash dumps and has stimulated similar efforts in
other cities.
national organizationsCombined membership in the five larg-
est national environmental organizationsthe National Wildlife
Federation, the National Audubon Society, the Sierra Club, the
1zaak Walton League of America, and the Wilderness Society
jumped by almost 33 percent during the year ending June 1,
1971. From 1.2 million, the membership went up to 1.6 million.
But the swelling of membership rolls does not fully reflect the
stepup in activity.

The activities of national groups now embrace new areas
which previously received relatively little attention. Chief among
them are expanding programs to examine international and
urban environment problems. The National Wildlife Federation
launched a new periodical On the international environment
which now has a subscription circulation of 300,000. The Con-
servation Foundation began a series of studies and symposia on
problems shared by boda traditional conservationists and those
concerned with inner city problems. Young Adults for Resources
and the Environment, a task force established by the Izaak Wal-
ton League, has used community workshops in the inner city to
discuss the problems of that environment.

Other groups, with more limited membership and more
specialized expertise, also expanded activities. The Nature Con-
servancy, which seeks to preserve environmentally critical areas
by purchasing or receiving land donations, doubled its acquisi-
tions in 1970 over the previous yearto 86,000 acres. Much of
this acreage was acquired to prevent intensive development and
eventually will be sold or turned over to public bodies that were
unable to act in time to save the lands. Critically important wet-
lands, including some key parcels surrounding San Francisco Bay,
accounted for 16,000 of the acres. A series of barrier islands and
salt marshes off the coast of Virginia that were in danger of
being lost to ocean front development added 11,000 an-es. Nearly
half of all the land received by the Conservancy was donated.
joint actionCooperative efforts of national environmental or-
ganizations to achieve common goals also picked up speed in the
last year. In the past, when public support was minimal and pub-
iic interest growing slowly, many of the organizations operated
independently. But recently these groups have shown an in-
creased ability to marshall forces and work together toward
shared objectives.

The growing momentum of cooperative action achieved onz
of its first major victories in 1969 when over 40 conservation and
other groups joined' in the Citizen's Crusade for Clean Water.
They successfully urged the Congress to appropriate more funds
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than had been budgeted for construction of sewage treatment
facilities. The next year, a combine of environmental organiza-
tions helped to secure enactment of the Clean Air Act Amend-
ments of 1970 (see Chapter 1). That effort showed that environ-
mental groups could generate influential nationwide support at
the local level to pass major nationa! legislation. During the past
year, environmental groups joined in oppostion to further ap-
propriations for the supersonic transport. Environnlent, however,
was only one factor involved in congressional disapproval of the
SST appropriation. Environmental groups have also banded to-
gether on a number of diverse issues such as the Cross-Florida
Barge Canal and the development of power facilities in the
Southwest. Increasingly, their efforts rely not only on publicity
but also on continual contact with elected officials, especially by
local chapters of the national organizations.

Most recently, seven major conservation organizations formed
the Coalition to Tax Pollution. The Coalition, which is inviting
other organizations to loin with it, will provide information to
citizen leaders and push for enactment of a sulfur oxides emis-
sion charge.

Conservation groups are focusing more and more on how to
win objectives by cooperating on an individual project basis. For
example, the Nature Conservancy, which has funds to purchase
environmentally critical areas that are endangered, has worked
with other conservation groups which have the expertise to
identify such areas .and to determine their ecological value. Part
of the unique Four Hole Swamp in South Carolina was spared
from timber cutting by the Conservancy acting in concert with
the National Audubon Society. The Conservancy also acted
jointly on programs with the Imak Walton League and with
Trou t Unlimi ted.

Environmental groups often have successfully joined to take
legal action. Most of the litigation described in Chapter 5 repre-
sents suits brought by two or more e: ironmental groups, often
combining the resources of national groups and the firsthand
know-how of local groups.

professional and scientific groups

Professional and scientific societies have taken unprecedented
actions during the past year to bring their expertise to bear on
environmental problems and to make their scientific and pro-
fessional views available to the public and to clecisionniakers.
During the past year there has been a series of meetings to
accomplish this, such as the First National Biological Congress,
held in November 1970, with the theme of "Man and Environ-
ment." Sponsored by the American Institute of Biological Sci-
ences and the Federation of American Societies for Experimental
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Biology, it brought together the public, scientists from many
biological disciplines, and legislators.

Many societies have established active programs to study
specific environmental problems in their area of expertise in
order to provide basic information needed for policy guidance.
The American Fisheries Society, for example, has more than 35
committees studying water quality, endangered species, chemicals
in fish, and similar issues. The 'Wildlife Society has groups that
have dealt with subjects such as stream alteration programs, per-
sistent pesticides, animal control programs, and sport hunting.

legal action
Much of the news about progress on environmental fronts

in the past year has been tied to court action. Citizens and
environmental groups across the country have turned to legal
action as a remedy. Often they have been supporred by expert
testimony from biologists, urban planners, and other profes-
sionals who donate their time to study the technical aspects of
the issue and appear before the court. Often litigation has been
handled by lawyers specializing in raising issues related to en-
vironmental procction or other areas of the public interest.

"Public interest" law is the name applied in recent years to
legal practice accenting such issues as civil rights, rights of the
poor, consumer protection, and environmental protection. A
few of the larger national environmental organizations have
smt:11 legal staffs. Often, however, environmental organizations
and private citizens with environmental concerns have relied
on public interest lawyers supported by contributions and foun-
dation grants. In the fall of 1970, the Internal Revenue Service
issued guidelines confirming the tax-free status of contributions
to nonprofit organizations pursuing public interest litigation.
Buttressing the efforts of public interest law firms, many private
attorneys and law firms have donated time on environmental
litigation, and law students at a number of schools have pro-
vided support for the attorneys.

Besides their court actions and appearances before pollution
control regulatory bodies in specific cases, public interest lawyers
have launched an even broader legal effort that is likely to
change the way in which government agencies view theit- environ-
mental responsibilities. Through innovative legal procedures,
lawyers have injected the policy of the National Environmental
Policy Act into the proceedings of many Federal agencies, where
consideration of the environment had at first not appeared very
importantamong them the Federal Communications Commis-
sion, the Federal Trade Commission, and the Securities and Ex-
change Commission. They have also sought to oversee all rule-
making proceedings related to execution of the Clean Air Act
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Amendments of 1970 and the Refuse Act permit program. This
type of action will help to assure that administrative decisions
important to environmental protection are fully aired and tested
ander the National Environmental Policy Act and c' her rele-
vant laws.

the e!ections
Environmental issues ran a gamut of tests at the polls last year.

Measured by dollar volume, 90 percent of all sewer and water
bond issues passed, compared to only 60 percent for all bond
issues. Voters in four States aloneCalifornia, Illinois, Oregon,
and Wisconsinapproved $1.3 billion in State bonds for pollu-
tion control facilities. The only major environmental referenda
to lose were the proposal to permit use of State gasoline tax
revenues for mass transit in California and the proposal to ban
nonreturnable beverage containers in Washington. The defeats
followed intensive public relations campaigns by oil and auto
interests in California and beverage and container interests in
Washington.

Environmental quality also surfaced as an issue in election
campaigns for public office last fall. Records and positions of
candidates on environmental quality were important in a num-
ber of campaigns. The League of Conservation Voters endorsed
20 candidates and supported them with funds; 16 won. Environ-
mental Action opposed 12 incumbent Congressmen; seven lost.
Although it is difficult to attribute specific defeats and victories
entirely to a candidate's stand on environmental issues, it ap-
pears that in some cases it was decisive. Clearly, a candidate's
stand on Important environmental issues can become a distinct
asset or liability.

civic groups
Most Americans involved in improving the envirOnment last

year were neither active members of any environmental organi-
zation nor content merely to vote for pollution control bond
issues and environment-oriented candidates on election day. In-
stead, the most widespread citizen involvement in environmental
issues was through long-standing community groups, clubs, and
other local organizations. Schools and college campuses often
served as staging grounds.

Many important social and civic groups turned their attention
to environmental issues. The League of Women Voters, Lions
Club, Kiwanis Club, and other groups across the country
launched cleanup projects and conservation programs.

Sometimes the effort was ational in scope. The General Fed-
eration of Womens Clubs, with 10 million members, has chosen
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"A Better Environment" as its theme for the next 2 yea,-q. On
June 5, 1971, 31/2 million Americans, under the auspices of the
Boy Scouts of America and in league with industry's antilitter
effortKeep America Beautifulconducted what was probably
the largest 1-clay litter cleanup project in history. The League
of Women Voters has been active in environmental activities for
yearsat botb the State and National levels.

These and many other civic groups have found answers to the
question that puzzled many individuals only a year ago: "What
can I do?" Many people have translated a simple idea into a
major effort to solve an environmental problem. For instance:

A scientist in a small Maryland suburb worked after hours
with schoolchildren to mount a communitywide campaign
to pass the first municipal ordinance in the Nation banning
nonreturnable beer and softdrink containers. The campaign
succeeded, although the ordinance is being challenged in
court.

Two women talking at a party in Washington, B.C., invited
five friends to join them in forming Concern, Incorpoiat:...d.
The orgai ttion has mailed out more than 400,000 copies
of EGO-TIPS, a housewife's guide to environmental buying,
and has answered more than 90,000 unsolicited letters and
inquiries.

A biology teacher in Lewes, Del., conducted a door-to-door
campaign with his students to save nearby beaches from pol-
lution and development. His efforts wrought major changes.
Planned sewage and industrial facilities were relocated. And
some of the few remaining natural dunes along the Atlantic
coast were saved. The State government has since adopted
the strongest coastal land use legislation in the country.

Two young university professors spent their summer sam-
pling the polluted waters in the Pittsburgh area from a
canoe. The evidence they collected was used by a U.S. attor-
ney to prosecute a number of companies for pollution. The
first conviction was handed down in June 1971. It was the
first Refuse Act conviction based on citizen-supplied in-
formation.

An airline captain defied threats to his job and refused to
jettison accumulated flight fuel from his aircraft. His act
has pressured the airlines to take step& to 5top the procedure.

These few examples are dramatic evidence of the effectiveness
of citizensometimes only single citizenactivity. Throughout
the Nation, people are working together to solve the environ-
mental problems that face their communities:

Ecology centers are now operating in many cities. They are
focal points for environmental education and a place for
concerned citizens to meet.
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Recycling centers have been established in many cities, often
with the support of container manufacturers.

--Many citizens have organized to identify polluters and to
monitor land development activities. Pollution factfinding
tours and photo contests have worked well.

Litter cleanup efforts have cleared roadsides, parks, and
beaches of bottles, cans, papers and tires.

Stockholders are challenging the environmental practices of
major corpora tions by letter and at shareholders' meetings.

summary
American industry's progress in meeting environmental qual-

ity standards is difficult to pinpoint because of limited data and
disparities in the scope of different industry expenditure analyses.
However, a comparison of available information on industn, 's
past, current, and planned expenditures for pollution control
shows a ste...zdy increase. The extent to which investment levels
must rise tc meet pollution control goals set for the mid 1970's
is not yet ck:r in part because estimates of needs are also im-
precise. Somc ins have organized to deal with pollution prob-
lems, although a recent study indicates that only half of the
pollution-intensive industries have done so. The extent to which
pollution control and other environmental enhancement activi-
ties become part of conducting businessas part of organization,
policies, and cost decisionswill be a significant measure of the
Nation's ability to achieve a high quality environment.

The American citizen is becoming better informed on the
major issues of pollution, recycling, land use, and other environ-
mental matters. His variety of activity is considerableand grow-
ing. He is lobbying legislators, enforcing environmental stand-
ards in court, and swaying elections on the basis of environmental
issues.

As he becomes more knowledgeable about the impact of the
action of public bodies and private interests, the citizen will par-
ticipate with still more success in the political processes that are
essential to upgro.ding environmental poEcy and quality.

The private sector remains the key arena for environmental
improvement. The stimulus for such improvement must come
from the citizen. His approval must be won for necessary public
expenditures, such as those for sewage treatment. Much of the
ultimate responsibility for actionto meet pollution control
standards and to take the environment into account in a wide
variety of decisions that will affect itfalls upon individuals and
firms in the private sector.
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the ecancorny rid
the vrarmEWit

problems in large measure are rooted in the
way the economy operates. In turn, efforts to maintain and en-
hance the quality of our surroundings impact on the economy.
The economy and the environment do not, as some believe, pre-
sent polar choices. But it is clear that adjustments in the economy
will be needed if a higher quality environment is to be achieved.

the environmental demand
The size and productivity of the U.S. economy are well known.

A rich endowment of natural resources, high rates of investment
in technology and education, a large influx of skilled immigrants,
and a fortunate political and economic hisfory have all combined
to yield a responsive economy anct unequaled lel els of material
wealth.

American business and industry havc esponded to the chang-
ing demand of American consumers, and new technological de-
velopments have induced an ever widening array of goods and
services. Althouesh inequities remain, the fruits of this impressive
productivity have been widely shared to yield a higher standard
of living fol.- more and more Americans.

In earlier years, scarce capital was combined with bountiful
natural rc-ources to serve a growing population with a full range
of product choices. As consumer demands changedhere and
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abroadthe economy, by and large, kept pace. Old products con-
tinually gave way to newjust as old methods yielded to new
ones. Production of bu2-gywhips ceased as horseless carriages
rolled into the economy and the public found it could afford
them. -The water wheels that powered early industries bowed out
to the steam engine, which then bowed out to electricity fired
first by coal, oil and gas, and now by nuclear energy.

Increasing demand for environmental quality and cleaner sur-
roundings signals the need for still further changes in the econ-
omy. Along with material goods, the American public is placing
a higher priority or the quality of its natural surroundings. Pro-
tection of riatiir.xl biological communities; preservation of scen-
ery; clean water and air; relief from noise, congestion, and mo-
notonous city- scapes; as well as open space for active outdoor
recreation have all taken on new importance. Support springs
not only from the human concern for health but also from the
gi owing desire to live, work, and play in more pleasant sur-
roundingsthe exclusive province of a small mi2-1.-)1 ity in the
past. These changing desires stem from deeply footed ,thanges in
economic and social factors which, rather than diminishing, show
every indication of becoming more pervasive. More .and more the
notion that massive degradation of the en..tiyonment is an essen-
tial ingredient for achieving higher levels of economic production
is being sharply rejected.

Paralleling the pace of demands for esthetic enhancement is the
finite capacity of the environment to absorb waste products with-
out damaging the environment. The basic principles of phys-
ics dictate that all materials used in the productive and con-
sumptive activities of the economy must eventually be returned
to the environment. With low levels of economic activity and a
sparse population, wastes could be assimilated with only minor
damage to the environment. That is no longer the case, 'The ca-
pacity of rivers, lakes, and the atmosphere to absorb current
waste loads is severely taxed. And pollution has, in many cases,
reached intolerable levels.

The physical, chemical, and biological quality of the air, water,
and the land have been altered on a massive scale. 'The immense
increases in industrial production, energy conversion, and the
flow of materials from nature through production and consump-
tion processes are making enormous demands .on the environ-
ment. Although these environmental insults are not all of recent
origin, we are now more able to detect and describe even small
changes in natural systems.

Exotic materials are entering the environment in much greater
quantities. New chemical substances are confronting the world's
biological systems with materials which may prove to be hazard--
ous to certain organisms, ;ncluding man. Many of these materials
are now found in unexpected quantities in various life forms,
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posing possible threats to the stability of whole food chains. The
general public is just beginning to appre iate the persistence of
some substances and their concentration in -od chain.The sudden emergence of mercury a', a ii .ace is another
reason for increased public concern about the environment.
Public reaction has predictably and legitimately demanded higher
margins of safety in disposing of materials into the environment,
much as it has demanded improved food and drug procedures.
Burden of proof requirements are shifting- as people realize that
they are unwilling victims of actions that affect their health and
well-being and yet are beyond their control.The American economy is now increasingly faced with chang-
ing values, which call for _hanges in resource commitments.
These changes make a pleasing and healthful environment more
prized and call for a greater use of resources directed CO that end.national economic growth

Hiswrically, growth of the economy has yielded an unprece-
dented output of goods and services. Like others, however,
Americans have chosen to take a part of the rewards of higherproductivity in the form of more leisure time. The aw-rage work-
week has fallen from about 60 hours in 1900 to less than 40 hours
in 1970. This increased leisure time, as well as the rising tide of
goods and services, have been the fruit of our increased produc-
tivity.

The economy, as traditionally measured by the market value
of goods and services produced (the gross national product) will
no doubt continue to grow. But greater attention to the environ-
ment will result in taking more of the increases in productivity
in the form of enhanced environmental quality.Traditional accounting of national income measures the
market .value of goods and services produced by the economy.
These valuations were never intended to measure total economic
welfare. The most that can be said is that a higher level of meas-
ured output is associated with what most feel to be a higher level
of material well-being.

Environmental values are not easily reflected in our usual ac-
counting systems. Many production and consumption activities
degrade the

environmentpolluting, for instance, air or water.
As people prefer cleaner air and water, the degradation becomes
a real cost that is not subtracted from the previously calculated
value of national output. Measures of output, then, often over-
state the real value of additional production when environmental
costs are ignored. Conversely, when uncounted emiancement of
the environment accompanies production, the value of total out-
put is understated.
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economic inctmtives and the environment
Consumption and production patterns have vastly changed

over the last decade. For example, the production of synthetic
organic chemicals, containers and packaging, and electronics has
grown rapidly while other industries have not grown or even
declined. These fluctuating production patterns have been shaped
by consumer demand. Demands, in turn, shaped in large part
by the prices of products. When the full 1.....1cluction costs are in-
cluded in the prices of final products, the market allocates re-
sources efficiently. If, however, all costs are not includedfor ex-
ample, the costs to society of environmental degradationthen
the resulting prices of the products are too low. When products
are underpriced, consumption of them is higher than it would
be if all costs were included. Consequently, compared with
other products, too many resources are devoted to their produc-
tion. To the extent that the costs of preventing undesirable envi-
ronmental impacts are not reflected in the price of goods and
services, the market fails to allocate resources efficiently, and too
mach waste is produced.

'The common property resourcesair and waterdo not fully
enter into the market exchange. They are progressively degraded
because they are used as free "dumps" for consumption and pro-
duction residuals. But such dumping, in fact, exacts positive
social costs. It comes at a high price to societyin degraded air
and water, impaired health, loss of fish and wildlife, loss of rec-
reational opportunities and esthetic values, and added costs of
treatment necessar-; for downstream water users. Yet these social
costs are not to be found in the credit and debit ledgers of dis-
chargers.

Excessive pollution and degradation of the environment are
thereby encourag d. Indeed, little else should seriously be ex-
pected. Environmental problems stern largely from this funda-
mental failure of the economic system to take account of envi-
ronmental costs.

The lack of incentives to promote products and processes com-
patible with a better environment is illustrated in the continued
boom of noisy compressors and j-xckhan,rners used in construction..
A quieter compressor can reduce noise k.vels to about 1 percent of
their present intensity, but its price would increase by about 10
to 15 percent. 'The noise persists because there is little or no in-
centive to purchase the more expensive but quieter equipment.

Electric power is another example of the lack of financial in-
centives resulting in environmental damage. The prices of elec-
tricity to the industrial, commercial, and household consumer do
not fully reflect the great damages to the environmentall the
way from extraction, through transr3ortation, production, and
final transmission to the consumer. If the environmcntal control
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costs of electric power were included in the price of electricity,
marginal uses would be discouraged and less damaffe would be
done to the environment.

The problem of the market's failure to give adequate weight
to environmental values is often seriously compounded by a
range of unrelated pubhc actions. A case in point is the recycling
of scrap metals. A greater amount of scrap. would be used in the
production of metal if certain economic policies did not act as
impediments. 'The 15 percent tax depletion allowance gives vir-
gin material a price advantage over reused metal. Similarly, the
average freight differential of over $2 per ton for common hauls
distinctly discriminates against scrap metal. For whatever rea-
sons they were adopted, such policies discourage recycling.

'The Nation's agricultural policies, at least in their present
form, often encourage farmers to use excessive amounts of pesti-
cides and fertilizerssome of which may result in damage to the
environmentin order to produce higher yields on restricted
acreage. Water resource projects, often the subject of intense
environmental dispute, are encouraged by policies that make
them available at little or no cost to the user. 'These cost-sharing
arrangements and current evaluation procedures often encourage
overly capital intensive solutions to water resources problems.
Such public policies are examples of inadvertent institutional
incentives that abet environmental deterioration.

Similarly, the way costs are assessed for municipal water and
sewer services imposes added costs on center city users, under-
charges new expansion into surrounding areas, and underprices
treatment costs to industrial users. 'These practices generate ex-
cessive industrial loads; fail to discourage peak use; fail to pro-
vide money for financing future treatment facilities; and, to some
extent, spur urban sprawl.

Local property taxes are also levied in ways which have a
direct, and often detrimental, impact on land use patterns and
the quality of the environment. Heavy ta:,--,tion of buildings and
oth-r improvements relative to land, for example, encourages
inefficient land use. Such practices encourage development away
from center cities and thus encourage suburban sprawl and the
"bombed out" look of many areas in the central city.
burden of cost responsibility

Property rights do not extend to the right of individuals and
firms to pollute air and waier. No one has a license to befoul the
amenities .!nd property rights of others. Becaust no one owns
the environmentrather, the public doesthere is little to sug-
gest that the public is liable for costs of maintaining its quality.
In fact, it can be argued that environmental degradation from
private activity represents a taking of public property.

Courts distinguish between reasoaable Government resti-ictions
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Lne use of land and appropriation of land for public use.
R_estricting use of a site by requiring pollution abatement has
not called for the compensation guaranteed by the Constitution
for the taking of private property for public use. In the case of
pollution restrictions, the public acquires nothing for which just
compensation need be made.

In practical application, the courts tend to make distinctions
on the extent of the loss in value sustained as a result of the
implementation of regulations. If such regulations leave the
properties with significant value, seldom is a taking rulect. When
the uses are severely restricted and the values largely eroded as
a resuft, compensation is more often ordered. In practice, the
degree of damage necessary for a ruling of taking is an uncertain
variable. Courts are clearly ruling that property rie-hts do not
extend to rights to continue polluting activities, and the responsi-
bility for undertaking cleaner operations lies with the waste
discharger.

damages trorn pollution
Present levels of pollution and environmental degradation

result in costs to society in the form of increased health services,
lost productivity, and direct damage to crops, materials, and
other property. The loss of scenic values and recreational areas,
destruction of valuable ecological systems, and the loss of pleasant
surroundings do not enter the traditional economic calculus
directly, but they are no less economic costs.

Any accounting of direct damage attributable to pollution is
rudimentary at best. -The evidence is not always clear cut, and
research on many environmental effects is only now beginning.
Further, most estimates are limited to a specific location or to a
single level or type of pollution. Synergistic and cumulative, long-
term effects of pollution on human health and wildlife are
virtually impossible to gauge at this time. Further, minute
changes, such as increases in carbon dioxide, could have pro--
found impacts on world climate. Even if the relevant data were
available, it would be difficult to place a dollar value on these
impacts.

damages from air pollution
Though the total economic impact is still unclear, the costs

of damages attributable to the ma;or air pollutantssulfur
oxides, particulates, photochemical oxidants, carbon monoxide,
and nitrogen oxideshave been estimated. The impacts from
other pollutants have not been quantified, but effects on health,
materials, and other rec ptors have been identified, as shown in
'Table 1. The damage estimates due to the major pollutants are
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Particulates
Sulfur oxides
Oxidants
Carbon monoxide
Hydroca0,ons
Nitrcigen oxides
Fluorides
Lead
PolycyClic, organic

matter
Odors (including

hydrogen sulfide)
ASbestos
Beryllium
Hydrogen chloride
Chlorine.

Cadmijim
7searitirj

i.:-4!!
angenese

oOpP,
Barium

ororiA,
e,r,c0
eleniam

iorpiu
eSticides,
adioactiVe

p.

admittedly crude and at this stage, can only approximate the
real costs of air pollution. In general, only direct monetary
costs associated with air pollution damages to human health,
materials, and vep-et,qion and to property devaluations have
been estimated. T lese studies rely heavily on judgment.
Not yet available r c data on esthetic costs, visibility, odor,
soiled clothing, dirty homes, and the like. Yet these costs stir

of the public resentment to air pollution.
Scientific evidence on what air pollution does to human health

]Is far crom complete.. Serious air pollution episodes have demon-
strated how air pollution can severely impair health. Further

spawning a growing body of evidence which indicates
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that even the long-term effects of exposure to low concentrations
of pollutants can damage health and cause chronic disease and
premature death, especially for the most vulnerablethe aged
and those already suffering from respiratory diseases. Major ill-
nesses linked to air pollution include emphysema, bronchitis,
asthma, and ith:g cancer.

Data from 1963 suggest that a 50 percent reduction in air
pollution existing in major urban areas at that time would
lower the costs of damage to health by $2.08 billion in a single
year. A breakdown by the types of disease responsible is shown
in Figure 1 below.

The Environmental Protection Agency (EPA) estimates that
t e economic cost of human mortality and morbidity from all
air pollution is in the neighborhood of $6 billion annually.
However, these estimated health costs relate only to medical care
and work loss. If the costs of discomfort, frustration, and anxiety
were included, these estimates would be greatly increased.

Vegetation and materials damage have also been assessed. Air
rigure

Health Costs of Air Pollution

Rdspiratory Disease
59%

(1.1.22)
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pollution corrodes and damages materials and stunts and kills
trees, plants, and crops. The direct costs of air pollution on both
materials and vegetation are estimated at $4.9 billion annually.

A study of property values suggests that prices are sensitive tO
pollli tion levels. Averaging the effect of increased pollution on
property values in a number of cities, EPA estimates lowered
nationwide values of property from air pollu on at $5.2 billion
atinually.

The annual toll of air pollution .:-=n health, vegetation, mate-
rials, and property values has been estimated by EPA at more
than $16 billion annuallyover $80 for each person in the
United States. In all probability, the estimates of cost will be
even higher when the impact on esthetic anr1 other values are
calculated, when rhe cost of discomfort from illness is considered,
and when damage can be more precisely traced to pollutants.
Also, the estimates may increase as more is known about the dam-
ages of long-term exposure to very low levels of any one pollutant
or marrv in combination. It must be emphasized, however, that
these cost estimates only crudely approximate the damages from
air pollution.

damages from water pollution
The costs of water pollution damage are even less well docu-

mented than the costs of air pollution. The prices that industries
and water users pay for treating polluted water for use, although
relatively small, are measurable in dollars. Further, there are
clear economic losses in contaminated fish and in lost fishery
resources. Costs of lost amenities and recreational opportunities
are less tangible but are no less real economic costs.

The losses of ocean and coastal fisheries and shellfish produc-
on by pollution of eswarine areas are substantial. Over one-fifth

of the Nation's shellfish beds have been closed because of pollu-
tion. Before 1935, between 100,000 and 300,000 pounds of soft
shell crabs were commercially harvested annually in San Fran-
cisco Bay. The industry is virtually nonexistent today, largely
because of pollution. Similarly, the annual commercial harvest
of shrimp from coastal areas dropped from over 6.3 million
pounds before 1936 to only 10,000 pounds in 1965.

Increased salinity, due chiefly to man's use of water for irriga-
tion, imposes costs on other users. Housewives must use more
detergents in order to overcome water hardness. Industries must
treat or dilute river water in order to meet boiler feed or cooling
water requirements. Farmers may suffer decreased yields because
of water salinity. The total of these damages in the _Lower
Colorado River L-sin and Southern California Water Service
area was estimated at $16 million annually in 1970. With the
expected growth in .-hese regions and the expected increase in
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salinity, these damages are estimated to climb to $28 million
annually in 1980, and to over $50 million by 2010.

The value of cleaner water for recreation alone is roughly
indicated by the results of a 1966 study of water quality in the
Delaware estuary. Water degradation causes an estimated loss in
the present value of recreational opportunities of up to $350
million. This estimate suggests that water pollution may cause
recreational losses extending into many billions of dollars nation-
wide.

The possibility of large recreational losses is supported by
recent studies of the value of outdoor recreational oppori unities
in a series of California reservoirs, where water quality permitted
a range of recreational activities. Annual benefits from water
sports ranged up to over $2 million per lakevalues that would
be lost with the level of deterioration that is now found in many
of the Nation's water bodies. The rapidly increasing demands
for recreation and scenic amenities will raise the value of losses
from pollution.

other environmental damages

Costs of many other forms of pollution haw': not even been
approximated. Esthetic losses are very difficult to quantify. Litter
in parks and along roads and rivers and abandoned automo-
bilesrusty derelicts cluttering the landscapeseriously degrade
the environment. Some uses of land, alsO take their toll estheti-
cally. The 300,000 miles of transmission lines that traverse the
countryside occupy nearly 4 million acres of right-of-way and
visually affect millions a additional acres. Three million acres
of land have been surface mined, of which only one-third has
been partially reclaimed. Another 8 million acres are over under-
ground mines and subject to cave-ins. These 11 million acres
'also contribute large quantities of sediment and acid mine drain-
age to adjacent waterways.

The esthetic and health damages associated with noise pollu-
tion, trash-filled alleys, urban congestion, and lack of open space
are not .priced. But to many citizens they are painfully evident
costs of environmental degradation.

costs of pollution control

Estimating current and prospective costs to meet environ-
mental objectives is a hazardous exercise. The limited data avail-
able generally cover only air pollution control, water pollution
control, and solid waste management expenditures. Further, even
for air and water pollution, the costs of controlling all pollutants
or all sources have not been estimated. And some of the data are
based not on recent studies but on individual case studies and on
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engineering estimates of da a compiled from a variety of sources.
Some estimates are drawn from questionnaires, which may in-
clude a disproportionate number of respondents facing high
pollution control costs, so there may be some bias in the results.

Moreover, the basic assumptions in the cost studies vary widely.
Byproduct revenues, estimated equipment life, allocation of
process change costs between pollution control and increased
productive capacity, and numerous other factors are not dealt
with uniformly. Costs are based primarily on treatment costs,
with inadequate attention given to likely alternative methods
of achieving abatement such as process changes, improved plant
management, and recycling. At best, regional variations in stand-
ards and discharge requirements can only be approximated. Also,
as new laws are passed, additional pollutants will be regulated,
and more rigorous abatement requirements will be applied to
currently controlled pollutants. As with the cost of damages,
cost estimates for abatement are but rudimentary. In all prob-
ability, they underestimate the actual expenses to be incurred--
probably substantially.

al-ke cost estimates in this section cover air and water pollution
control and solid waste management_ "The data presented in
Table 2 are largely derived from the 1971 editions of the Cost o
Clean Water and The Economics of Clean Air, reports submitted
to the Congress by the Environmental Protection Agency. These
data vary from the more detailed information in the appendix
to this chapter. For example, they are consistently calculated on
the basis of 1970 dollars instead of 1967 dollars. Water pollution
control figures are extended beyond 1974. Air pollution control
figures are extrapolated nationwide from the 298 regions evalu-
ated in The Economics of Clean Air, and a. 4 percent per year
cost rise is added to the solid wastes estimates to account for his-
toric increases in waste generation.

Data for water pollution control expenditures are primarily
for municipal and industrial waste treatment. Data on such "non-
point- sources as agricultural runoff and acid mine drainage are
considerably less reliable. The municipal, or public, costs are
usnally incurred for collecting, transporting, and treating domes-
tic sewage_ Industrial waste treatment costs are primarily incurred
bv manufacturing activities, although thermal pollution control
by the electric power industry is also included. Thgether they
represent most of the private sector water pollution control costs.

Most air pollution control costs have been incurred to reduce
particulates and automcabile pollutants_ 'The standards resulting
from amendments to the Clean Air Act will soon require major
additional spending to control sulfur oxides, nitrogen oxides,
carbon monoxide, hydrocarbons, oxidants, and selected toxic sub-
stances, such as beryllium or mercuryas well as particulates.

Unlike expenditures for water pollution, public expenditures
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by State and local gnvernments for air pollution control are pri-marily for planning. enforcement, and monitoring rather than
for facilities to reduce waste discharges. Municipal incineratorsand public buildings are the major areas of direct public costs
sources which are small in the aggregate.

Significant expenditures will be required by the private sectorto control both stationary and mobile sources of air pollution.
Most air pollution from stationary sources is generated by fuel
combustion in power plants, industries, arid homes and by indus-trial processing. -1-he major mobile source of air pollution is the
antomobile, bat trucks, buses, motorcycles, and airplanes alsopollute the air.

Costs for solid waste management cover collection and disposalof residential, commercial, institutional, and industrial wastes.Part is spent to collect and transport solid wastes to disposal sites;part is to operate the siteslandfills and incinerators. AlthoughFederal funds finance research and development, demonstrationgrants, and personnel training, local governments will shouldermost of the public burden for collection and disposal of solid
w.,stes. Private collection and disposal costs for handling munici-
pal wastes are also a significant part of the ttal. Further, industry
incurs substantial costs to transport and dispose of its own wastes-usually separate from municipal operations.

Most available estimates, regardless of media, are for either
construction investment or annual operation and maintenance offacilities. -1-he total expenditures for a given facility include thecapital investment costs, the interest paid on such capital, andthe operation and maintenance costs over its lifetime. -rhe annual
depreciationeach year's share of the total capital investment--interest and operation arid maintenance costs are usually denoted
as annualized costs. Hence, three measures exist for cost esti-mates: total capital investment, annual operation and mainte-nance costs, and annualized costs-

-I-able 2 summarizes the costs of air and water pollution con-trol and olid waste management for 1970, 1975, and for the
6-year period. Limitations of the data are explained more fully inthe appendix of this chapter_

If standards are met on schedule, total annualized costs of pol-lution control in 1975 will increase approximately 97 percent
over 1970. Annual_ investment will more than double. Thesecost increases from 1970-75 vary greatly by type of medium. Airpollution annualized costs will increase 840 percent, water pollu-tion control 87 percent, and solid waste management 37 percent(see Figure 2).

-1"otal spending required for the major sources of environ-mental pollution between 2970 and 1975 is estimated at about105 billion-23 percent for air pollution control, 36 percent forwater pollution control, and 41 percent for solid waste manage-ment_ Figure 3 sUmmarizes their relative contributions.
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Figure 3

Cumulative Expenditures for
Air, Water, and Solid Waste Pollution Control, 1970-75

Wate r
$38 0

The timing of spending is another important factor. Water
quality standards have existed for several years; hence, to meet
the standards, expenditures will be spread more evenly over the
1970-76 period. For air pollution, however, implementation
plans to meet the Clean Air Act standards are currently only
under development, and the stringent new automotive emission
standards will not be applicable until 1975. Hence major costs
will occur later, especially in 1975 and 1976. Therefore, the rela-
tive importance of air pollution costs would increase appreciably
if the period used were to extend beyond 1975.

It is also important to consider the possible addition of expen-
ditures for controlling combined sewer overflows. Sewers that
carry both sanitary and storm wastes quickly fill in a rainstorm.
When that occurs, sewage treatment plants cannot handle the
overload, and ra w sewage, including what has accumulated in the
pipes, is often dumped directly into rivers and lakes. The high
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bacteria count of these overflows impairs water quality and pre-
vents water-based recreation.

Although overflows from combined sewers are an important
source of pollution, there is need for new comprehensive ap-
proaches and technology that are generally only in the early stages
of development. The costs of corrective actions appear very high.
For example, the American Public Works Association calculates
that it will cost between $15 billion and $48 billion to remedy
overflows from combined sewers. The $15 billion figure would
cover a variety of alternatives short of complete separation, while
the $48 billion would finance complete separation of combined
sewers$30 billion in public costs and $18 billion in private
costs. These latter costs do not include the massive disruption
that would occur in major U.S. cities from tearing up streets to
accomplish such separation.

The impact of costs upon the public and private sectors differs
among the pollution media. Under 25 percent of the total solid
waste expenditures fall directly on the private industrial sector.
The largest share is borne either by the public sector or directly
by individuals. For air and water pollution control, it is a differ-
ent story (see Figure 4). Almost two-thirds of the water pollution
costs will be paid by the public sector while almost all of the air
pollution costs will be paid by the private sector.

The estimates in Table 2, based chiefly on EPA data, may be
compared with data obtained from other sources. The limited
number of independent cost estimates and comparisons differ in
the number of pollutants or emitters covered as well as in other
basic assumptions. Using data from the National Industrial Con-
ference Board (N1CB), the International Research and Technol-
ogy Corporation (1RT), and the Center for Political Research
(CPR) , however, some comparisons of estimates of 1970 invest-
ments, 1975 annual costs, and total costs to meet standards are
possible.

The estimates of current environtnental spending in Table 2
may be compared with surveys by McGraw-Hill and the National
Industrial Conference Board. Although based on a large sample,
the figures may be somewhat overstated because industries with
high costs are more often inclined to respond to a questionnaire.
Moreover, investments serving both abatement and increased pro-
ductivity are often charged by industry to abatement alone. The
NICB estimates were based on a smaller sampling of firms and
did not include all of the industries surveyed by McGraw-Hill.
The N1CB study, when extrapolated by the same procedure used
by McGraw-Hill, indicates investments of about 14 percent less
on the average than the McGraw-Hill figures for the same indus-
trial categories. Table 3 compares the 1969 estimated national
expenditures for those industries covered by both surveys. For
1970, McGraw-Hill calculated manufacturing and electric utility
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Figure 4

Cumulative Public and Private Expenditures for
Air and Water Pollution Control, 1970-75

'es

Private
Air
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investments in air and water pollution control at $2.1 billion.
If the NICB and McGraw-Hill data bore the same relative zela-
tionships in 1970 as in 1969, the NICB estimate would be $L9
billion. This compares with $1.8 billion in Table 2.

There are a number of estimates of projected industrial pol-
lution control costs from which to make comparisons. The
McGraw-Hill study indicated that industry estimated a need for
an additional $18.2 billion in expenditures to meet air and water
quality standards in existence as of January 1, 1971. By contrast,
the estimates in Table 2 show an additional investment of $13.3
billion by 1975, 27 percent below the estimates indicated in
the McGraw-Hill survey.

Comparisons of estimated 1975 annual costs are difficult be-
cause of widely differing assumptions on the course of events
over the next 5 years. MT has estimated annual expenditures
for 1975, assuming that 1970 Clean Air Act standards are met.
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Its figures also assume secondary treatment or its equivalent for
municipal and industrial effluents and adequate landfill and
incinerator disposal of solid wastes. Industrial costs are based on
process engineering cost estimates. The IRT figures, different
from those in Table 2, are contrasted in Table 4. IRT's air
pollution control costs are quite close to CEQ's. The water
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quality. Moreover, the estimates do not include such environ-
mental expenses as the costs of noise control, reclamation of strip
and underground mines, and control of agricultural pollution.
On balance, the costs of environmental controlincluding just
the controls over air and water pollution and solid wastesare
understated, probably significantly.

costs and benefits
Increasing quantities of waste discharge bring about increas-

ing en vironmental costs in the form of losses of amenities or
damages to health and welfare. While too little is known about
the values that should be attached to a cleaner environment,
cleaner air and water are clearly preferable to lesser degrees of
purity. Losses of simple amenities are a cost, but these generally
increase rapidly as degradation reaches levels that are thought
to be directly damaging to health. Different values are associated
with different levels of quality attainment. Added increments of
quality add value to the total_

Costs of curbing the amount of discharged wastes vary at differ-
ent levels of abatement. Usually the higher the proportion cl
waste discharge that is curtailed, the greater the cost of abate-
ment per unit withheld. For example, in beet sugar plants, it
costs less than $1 a pound to reduce BOD---a measure of the
o>cygen required to decompose organic wastesup to 30 percent.
But it costs an additional $20 for a one pound reduction at the
65 percent control level and an added $60 for a one pound re-
duction when over 95 percent control is achieved. These in-
cremental cost increases are shown in Figure 5.

Rapidly rising incremental costs also hold true for controlling
air pollution in a metropolitan area. Attaining low levels of con-
trol is relatively inexpensive but become more costly as higher
levels of abatement are attained. A 1969 study of the greater
Kansas City area indicated the additional costs to reach different
levels of control of particulates and sulfur oxides. To reduce sul-
fur oxides and particulates 5 percent and 22 percent, respectively,
would cost $50,000. To reduce these levels by 42 and 66 percent,
respectively, would cost $7.5 million. However, to reduce sulfur
oxides hy only 6 percent more and particulates 3 percent more
would triple the costs to over $26 million.

Decisions on attain;ng different levels of environmental quality
need to take into account the benefits to be attained and the
costs to be incurred. When the expected gains are large relative
to the costs, it is clearly in our interest to move forward in clean-
ing up the environment. And such improvement should, of
course, continue as long as the perceived added gains of attain-
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Figure 5
Incremental Costs of Reducing BOD Content of Lime,
Flume, and Condenser Water Wastes from 2,700-Ton-
Per- Day Beet Sugar Plant
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ing each higher level of environmental quality exceed the ex-
pected costs.

Our ability to precisely assess these added benefits is severely

141
119



limited. Although cost control estimation is somewhat more pre-
cise, we are only beginning to relate the necessary cost increases
to different levels of environmental quality_ Moreover, wc can-
not specify the degi ee to which individuals value avoiding envi-
ronmental damages and especially how they value averting cisks
of uncertain environmental costs.

Decisions on levels of environmental quality are collective
judgments increasingly made more explicit through the estab-
lishment of standards. Setting these standards implies evaluation
or accounting of the added benefits and costs of higher levels of .
quality, with account taken of inherent uncertainties and risks.

In the case of the setting of air quality standards, evidence
existsalthough very rudimentarythgt the benefits of higher
levels of abatement clearly exceed expected costs. The annual
damages from air pollution in 1968 have been estimated at about
$16 billion_ To reduce the bulk of these damages is estimated to
result in an ank-lualized cost of $4.7 billion by 1975. Thus, even
when comparing 1968 benefits with 1975 annualized control
costs, the identified benefits are over three times the costs.

Care is necessaly in interpreting such analyses. The data on
both costs and benefits are far from precise, and some pollutants
are much more harmful than others_ Moreover, these aggregate
values are not crmplete guides on the benefits and costs of spe-
cific actions and desirable specific levels of control.

A study of the Delaware estuary illustrates how more detailed
information can provide guidance for collective judgments on
desired levels of environmental quality. That study estimated
recreational benefits from $120 to $280 million for a level of
water quality that would cost $65 to $140 million to achieve.
Somewhat higher expenditures of $85 to $155 million would
have yielded benefits of $130 to $310 million, while an even
higher expenditure of $215 to $315 million would have yielded
benefits of $140 to $320 million. The higher 'levels of water
quality necessitated much higher levels of control costs com-
pared to increased benefits. Although these calculations are ad-
mittedly crude and do not reflect all values and perceptions of
risk, they did provide useful information upon which collective
judgments were made on water quality levels for the Delaware.

Besides the overall ,issue of comparative benefits and costs of
attaining different levels of quality, there are possibilities to
achieve the sriae benefits at greatly differing costs, depending on
how standards are attained. A number of analyses indicate wide
variations la costs of achieving a given quality level. For .exam-
ple, the Kansas City data show that it is much cheaper to reduce
air pollution the most where it costs the least than to try to cut
it proportionately at every source- A proportionate reduction at
each emission source would cost $16 million a year to decrease
ambient particulate concentrations in Kansas City from 184 to



89 micrograms per cubic meter. But it would cost only $7.5
millionless than one-half of thatto get slightly better results
with a cutback that took full advantage of the variable costs of
abatemen t.

The Delaware Estuary study also shows that it costs less to
achieve the same results by avoiding uniform treatment and
using a least cost solution instead. The study indicates that a dis-
solved oxygen level of at least 3 parts per million would cost
about twice as much with uniform treatment as a least-cosL
tion. The latter would demand large waste load reductions from
firms with low abtatement costs and smaller reductions from
firms with higher costs. To achieve a dissolved oxygen level of
close to 4 parts per million in nearly all reaches of the estuary
approaching the standard actually adoptedthe extra costs of
equal reductions will be only about 50 percent greater than for
an optimum solution. As standards are established at more strin-
gent levels, the cost disadvantages of equal reductions are less,
because most sources would require large waste load reductions.
However, this analysis of the remaining cost difference at higher
abatement levels understates the remaining advantage to the
extent that no major processes or plant changes were taken into
account even though such adjustments would be more efficient.

The cost advantages of optimum economic solutions are indeed
substantial, and they indicate the priority that further research
deserves. Also, these cost consequences point to the need for
developing economic incentives, discussed later in this chapter,
that help achieve more efficient solutions.

impacts of costs on the economy
Protecting the environment and reducing the harmful effects

of pollution will not be without adjustments. Some firms and
activities will find it difficult to accommodate to new rules. A
few may well find it. impossible. To deny that there will be tran-
sistional problems, including temporary loss of jobs, would be to
deny that any major shift of resources can be accomplished with-
out some dislocation and some turmoil.

This section discusses the impacts of pollution control costs on
national growth, industries, firMs, employment, consumers and
ta:cpayers, and international trade .

impact on gnp and growth

Spending $105 billion between 1970 and 1975 may seem mas-
sive. But compared with the gross national product (GNP) and
with capital investments, this amount assumes a different perspec-
tive. Annualized costs of environmental cleanup for 1970 were
estimated at about $9.3 billionabout 0.9 percent of the 1970
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GNP of $1 trillion. In 1975, annualized costs are estimated at
$18.3 billion, or about 1.4 percent of the estimated 1975 GNP
of $1.3 trillion. The cumulative environmental expenditure of
$105 billion during the 6-year period a much larger amount
than the sum of annual costs because total investment rather than
depreciation is includedis still only E6 percent of the cumula-
tive GNP of approximately $6.7 trillion. However, as discussed
earlier, only 59 percent, or $62 billion, of these costs are for
meeting air and water quality standards; the rest are for solid
waste disposal. Using only the estimates for meeting air and
water quality standards, the annualized costs are 0.4 percent of
1970 GNP and 0.8 percent of the estimated GNP in 1975, and
cumulative expenditures are 0.9 percent of the estimated total
GNP over the 6-year period.

Measuling pollution control investments as a proportion of
total capital investments is another way to gauge their relative
impact. In 1970, nationwide investments in nonresidential struc-
tures and equipment were $103 billion. Only $3.3 billion of it
was for environmental facilities. By 1975, total investment of
$7.4 billion is estimated for environment control facilities.
Without motor vehicle control devices, this investment wauld
be $4.5 billion. Total pollution control investment was 3 percent
of total capital investment in 1970. Even at 1975 levels of control
investment, it would be 7 percent of 1970 capital investment and
would be a considerably smaller percent of actu,;t1 :stments in
1975. The percentage would be even smaller if the costs of auto-
mobile emission control devices were excluded.

But size comparisons aside, what will be the impact of these
environmental costs on total GNP and on economic growth?
Their biggest impact will be to change the composition of output
rather than the total value of the natiom 1 product. As more
resources are used for improving the environment, fewer final
goods and services will be produced than otherwise. In this
sense, tradeoffs will need to be made between environmental
values and what has come to be regarded as traditional economic
outpnt. As heavier commitments are made to saving the environ-
ment, fewer other things will be produced, although an absolute
decline is neither necessary nor likely.

The effect of diverting funds to environmental controls is
to raise prices for those goods that require such controls. When
total GNP i., corrected for such price increases, the measured ortt-
put of the economy will be slightly smaller. Considering, how-
ever, that increased air and water pollution control costs are such
a small portion of GNP, the changes are slight.

Environmental control costs of one firm represent income and
revenues to other firms and workers. The aggregate levels of em-
ployment should be little different from those of a time of lesser
concern with the environment. The net result from the shifts
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of employment to less polluting enterprises and to abatement
activities would generally be only a change in the mix of total
output, not a reduction in total employment. 'The Nation can
lose economic welfare only by making choices on abatement levels
or methods which incur costs larger than the benefits derived.

impact on industries
To say that environmental controls will hurt business and

industry is to confuse the interests of existing firms with the
health of commerce as a whole. Some companiesparticularly
those that must absorb large pollution costswill be hard hit.
But many firms will benefit, and new firms and industries will
emerge in response to changing environmental demands.

A few major industries account for most industrial water use
and most industrial water pollution. -1-hey will bear a much
bigger share of the total burden, but as Table 6 shows, in most
cases their water pollution control costs will probably fall sub-
stantially below 1 percent of the value of their products shipped.
These estimates are for annualized costs of control in 1974--
assuming secondary treatment by all manufacturers. However,
the value of shipments is for 1967; hence the percentage of
pollution control costs to value of shipments is overstated. The
5 percent increase in total payroll shown in 'Table 6 indicates
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that the costs of water pollution control are generally less thanhistoric wage increases. And once the pollution control equip-
nent is installed, the costs of operating it will probably not risenearly as fast as labor costs.

These estimates may, however, understate the impact on ..omeindividual industries, given the large number of different
products and processes within the manufacturing categories indi-cated. For example, the food and kindred products category inTable 6 includes everything from bakeries- with almost noproblems of water pollution--to dairy and cannery operations,which must control huge amounts of waste water effluents. Con-
sequently, average costs for broadly defined groups oversta,e costsfor some and seriously understate costs for others.

Rapidly changing requirements and technologies make costprojections for air pollution control even more difficult. Table 7
compares industrial costs for anticipated control in 1976whenthe 1970 Clean Ai,- Act standards fully take holdwith values of
shipments in 1967 and with historic wage increases. As in the caseof water pollution, these estimates are for broad categories. Im-pact on specific industries can vary greatly from these averages.
Although the petroleum category in 'Table 7 indicates pollution
control costs of only 0.1 percent of value of shipments, theseratios vary greatly among industries under that heading. For
example, petroleum refineries would incur costs of under 0.05
percent, while asphalt batching would incur costs up to 1.25percent of 1967 value of shipments. For primary metals, the
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overall increase in value of shipments is estimated at 1.9 percent,
but it is 2.3 percent for iron and steel companies and over 5 per-
cent for the primary nonferrous industries.

Besides the stationary sources of emissions, the automobile
will be heavily affected by air pollution controls. The cost of
emission control devices alone is conservatively estimated 'o
raise the average new car costs in 1975 by about $240, and the
actual costs will probably be higher. These controls will result
in increased automobile operation and maintenance costs of
about $20.70 per year. The impact of the cost on 1976 models,
the year in which nitrogen oxides must be controlled, has not
been calculated beca- nitrogen oxide control technology has
not yet been developed.

Total pollution control investment as a percentage of current
total capital expenditures is large and rising. In 1970, the $2.5
billion that business and industry estimated they invested in air
and water pollution control facilities was about 3.1 percent of
their expenditures in new plant and equipment. The data in
Table 8, based on McGraw-Hill figures, indicate that in the
industry with the highest percentage iron and steelpollution
cono-ol investments were 10 percent of total capital spending
in 1970.

The effects of pollution control regulations on many industries
and on prices are difficult to gauge because of the interdepend-
ence of many aspects of the economy. For example, the initial
force of added costs, particularly for water pollution control, will
strike the pulp and paper, chemicals, and primary metals indus-
tries heavily. They supply other manufacturing sectors rather
than the ultimate consumer. Thus the added cost of waste treat-
ment that begins with the first-stage processors will be passed on
as the output moves upward through the production chain to
the ultimate consumer. Based on the markups characteristic of
each industry and other conditions, these increases may be mag-
nified. However, many industries have already incurred large
pollution control costs, which may mean that future adjust-
ments will be less severe than might have been expected.

Not all industries are adversely affected by pollution control
measures. Indeed, as the economy gears to higher levels of envir-
onmental protection and enhancement, some industries will be
better off. Obvious examples are the suppliers of waste water
control equipment and the construction industry. Similar effects
can be expected from air pollution controls. But because of the
technologies employed, expansion a5sociated with air pollution
control will center not only on construction but also heavilir on
the manufacture of equipment.

In 1970, investment for air, water, and solid waste pollution
control is estimated at over $3 billion. By 1975, this investment
will reach $7.4 billion, with cumulative investments for needed
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equipment and construction of almost $35 billion. These expen-
ditures mean sales and production in the constuction industry,
equipment manufacturing industries, and numerous related in-
dustries.

Industries and firms that producc goods and services that incur
little or no abatement costs will also profit. Many such industries
and firms, depending on market conditions, will gain new busi-
ness from buyers shifting from high pollution goods which will
become more expensive. One example is natural gasthe cleanest
of the fossil fuels which is used in home heating, industrial
heating, and electric power plants. The drive for a cleaner
environment gives the natural gas and pipeline companies anadvantage over coal and oil companies. And due to limited
supplies, entire --2w industries may be generated to produce gas
from coal.
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impact on firms
As in the case of differences among industries, certain firms

and particularly certain plants may fare better than others in
the drive for environmental cleanup. Within any given industry
there are efficient plants and inefficient plants. The new pollution
abatement requirements are likely to fall with different impact
among single plants in an industry, even though the same control
requirements may apply to all. Different impacts will COrrie from
differing control costs and from different abilities to, pass the
added costs on to buyers or back to suppliers and shareholders.

The degree to which individual companies will encounter
economic difficulties depends largely upon the costs that they
will be compelled to absorb. This in turn will depend on market
conditions for both sale of products and purchase of supplies.

Much of the cost increases will be reflected in price changes_
How much of the increased costs can be passed directly to con-
sumers, however, will depend on a demand for a firm's product
and the position of that firm in the industry. A company may be
able to raise prices without greatly reducing salesif its prod-
ucts have few close substitutes.

More severe competitive conditions may force some firms to
absorb at least part of the higher costs by production cutbacks
and lower profits. As this occurs, the ability of such companies
to command capital needed for operations will decline and a
shift in th,-ir competitive position will follow. An individual
company experiencing higher costs than others in an industry
because of older or more obsolete plants may not be able to
pass on as large a share of the costs in increased prices. Thus,
competitive positions of firms are a major consideration in
appraising detailed economic impact

specific adjustment problems
The U.S. economy is flexible and adjustable. Capital and other

resources move quickly to exploit new situations, shifting from
less profitable enterprises. This process is continuous in a dy-
namic economy, and business failures are not uncommon. In
1970, 10,748 commercial and industrial firms failed in the United
States, 2,729 with liabilities exceeding $100,000. Failures over the
past decade have aw!raged almost 13,000 a. year.

Some weak or poorly situated plants or companies will unques-
tionably have difficulty gearing to environmental requirements.
That weakness does not necessarily indicate bad management. It
tends instead to be a function of obsolescence. In almost all in-
dustries, newer technologies not only are more efficient but they
generally create less air and water pollution_ Some old or small
plants and those badly located are in trouble, in part, because
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they have avoided environmental control measurcs adopted by
others as a matter of course over the past decade.

Pollution control requirements will hasten the closing of some
older, inefficient plants which have continued to operate because
of capital expenditures already invested, tradition, and commu-
nity tiesespecially where the plant provides the principal pay-
roll on which the area is dependent. Eventually nearly all will be
closed for a combination of reasons. Companies often will close
one or several marginal plants, making up production losses by
building a larger, new plant. Some companies, indeed, can use
pollution control as an excuse to shut down a plant they have
long wanted to close.

Smaller firms operating single plants will tend to be more vul-
nerable to failure than large corporations with multiple plants
and technologies. However, industries burdened with the highest
environmental costs, such as chemicals, iron and steel, and pulp
and paper, are mostly characterized by bigger companies' operat-
ing many plants, old and new. Hence, the impacts of pollution
control expenditures on small business are not as severe as they
would first appear.

Pollution control will represent added costs of production and
when a plant is operating near the break-even point, even a slight
incremental cost can tip the profit balance against it. A company
must then decide whether to invest further in an obsolete facility
in order to meet environmental standards or build a new facility.
In many cases, it will choose to do the latter.

In the pulp and paper industry, it is not unusual for water
pollution control to account for 25 percent of the capital invested
in a new mill. Nor is it unusual that plants built early in this
centuryor even late in the lastare still operating. They fre-
quently remain profitable because of fully depreciated capital
which offsets higher per unit costs of operations. But although a
plant may be very nearly fully depreciated, labor and raw ma-
terial costs per unit of output tend to be considerably high-zT
than in a modern plant.

If a manufacturer operates four old plants for which he must
provide waste treatment, conceivably he could invest the same
amount of capital in one new plantand have not only adequate
waste treatment but more capacity than with the four put to-
gether.

Eventually the more obsolete plants would probably close in
any event. But waste treatment requirements alter the possible
rates of return on investments, hasten closings, and tend to make
the closings more immediate rather than spread out over a longer
period of time. Recent case studies undertaken by EPA have
demonstrated that pollution control requirements accelerated the
rate at which firms failed. But in most instances studied, a large
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number of other factors was chiefly responsible for the failures,
and the plants would eventually have closed anyway.

One way to gauge how employment may be hit by a speedup
of environmental spending is to look at the total number of jobs
in pollution-intensive industries. Manufacturing is the major
segment of the economy affected. It accounts for 20.2 million
employees out of a total labor force of 84.2 million--or 24 per-
cent. Manufacturing industries with the most intensive pollution
problems account for almost 28 percent of total manufacturing
employment. Therefore the employment in those industries that
will be impacted to any significant degree by pollution control
amounts to about 7 percent of the current work force. And of
that, only a small percentage will be in those plants which would
be so severely hit as to face possible layoffs. This possible unem-
ployment is largely in the primary industries and hence does not
include the effects in other industries whose costs increase be-
cause of pollution control expenditures by suppliers. Such sec-
ondary effects are expected to be small.

The major problem regarding employment is not one of aggre-
gate unemployment brought about by pollution control. For one
firm's pollution control cost represents another firm's profits and
payroll. Although individual plants may shut down because of
pollution control costs, other firms, industries, and professions
will flourish. One reported estimate of future employment op-
portunities in environmentally linked fields predicts almost a
doubling of career opportunities from about 660,000 in 1970 to
about 1,180,000 in 1980. And this is only for employment in ecol-
ogy, earth sciences, resources and recreation, environmental de-
sign, and environmental protection. It does not include much of
the employment opportunities in construction and related areas.

effect on consumers and taxpayers

The incidence of costs of environmental improvement is im-
portant. Minor amounts of environmental costs may be absorbed
in lower profits to firms, but generally the costs will be passed on
in higher prices. Necessary public expenditures will be reflected
in higher service charges, taxes, or decreases in other public

Over three-fourths of the solid waste collection and disposal
costs will either be paid through taxes and service charges or
will be paid directly to private firms for domestic and commer-
cial disposal. About 42 percent of the 6-year costs for cleaning
up air and water pollution, detailed in Figure 4, will be public
costsalmost all of it for water pollution. Almost all the waste
treatment operating costs and part of the capital costs are borne
by local governments. These, generally, are funded from property
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taxes and sewer service charges. However, a significant portion of
the capital costs are paid for with Federal and State grants.

The other 58 percent of the air and water pollution control
costs will initially be borne by industry. Most of that will be
passed on to consumers in the form of higher prices. As stated
earlier, increases in ; value of shipments from pollution con-
trol requirements is usually a small percentage of the total. How-
ever, as primary industries supply other manufacturing sectors,
the ultimate costs to the consumer may be larger than this initial
burden.

To date, there are no detailed estimates of this cumulation of
costs for water pollution control. However, some preliminary
assessments for air pollution costs are available. The following
table reflects the percentage of total production of other indus-
tries sold to the motor vehicle industry:

Percent
Gray iron foundaries 25
Rubber 24
Iron and Steel 11
Petroleum 6
Primary lead 1

Powerplants 1

The increased costs to the auto industry of making automo-
bilesbecause of air rollution control costs incurred by its
suppliersis put at $225 million in 1976, approximately $22.50
additional per vehicle. Other additions to the cost of vehicles
because of increased costs incurred by suppliers will, in all proba-
bility, also occur, but this impact should be minor.

Construction is another major industry whose dependence on
other industries will cause a rise in costs greater than its own
control costs. Increased air pollution control costs, particularly in
the varnish, asphalt, cement, brick and tile, lime, and iron and
steel industries may increase the price per average housing unit
by $100. The complete cumulative impacts of all environmental
control costs as they affect the cost of a house cannot be calcu-
lated with current data.

The funds for pollution control that come from the Federal
Government are largely the product of progressive taxes, so a
greater portion of the cost is borne by higher income taxpayers.
State taxes are mixed: income taxes tend to be progressive, but
sales taxes are not. Local government's share, based largely on
property taxes and sewer service charges, however, tends to bur-
den lower income taxpayers more. To the extent that envi-
ronmental control costs are reflected in higher prices of products,
those costs will be borne disproportionately by those with lower
incomes because they spend a larger percentage of their in-
comes on such products.

Although there are burdens on low income groups, there are
great advantages to achieving environmental programs at less
cost to society through greater use of sewer service charges, for
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example, and assuring that the prices of products reflect environ-
mental control costs. A cleaner environmentparticularly air
over the cities and improved sanitationwill greatly benefit low
income groups. And considering that cost increases will not be a
significant part of the personal budget, the concern that the low
income groups bear a heavier share of the cost tor a cleaner en-
ironment is eased although not eliminated. This illustrates the

desirability of dealing directly with income distribution problems
rather than through subsidizing the costs of services or products.

the international impact

As nations move forward with environmental quality pro-
grams, competitive changes may well develop in international
as well as domestic markets. Governments of trading nations will
adopt various measures to assign the costs of pollution control.
These measures may have different effects on production costs
and on product prices. They may, therefore, have implications
for international trade and investment flows.

Some U.S. firms will be faced with increased costs for their
products which may not be matched by similar increases for
foreign goods. However, environmental costs are but one among
many international competitive factors and are often dwarfed
by others.

A primary issue is whether the costs of pollution control
will be borne by the goods whose production pollutes or whether
they will be paid for from general tax revenues. In the United
States, the primary responsibility for preserving and cleaning up
the environment rests with those who degrade it, and prices
of products reflect environmental cleanup costs. Not only is this
policy fair and consisLent with our system of assigning costs, but
it leads to lower total pollution costs as consumers shift purchases
toward goods that make fewer demands on the environment.

Although nations are bound to differ in their method of as-
signing costs, some agreement on principle is emerging. For
example, at the Second U.S.-Japan Ministerial Conference on
Environmental Pollution in June 1971, both countries confirmed
"that the cost of control of pollution, including pollution con-
trol equipment, incurred in the production process by industry
in order to meet emission standards necessary to achieve en-
vironmental quality standards established by each country in
accordance with scientific criteria, should be borne by industr

To impose direct costs on society as a whole through sub-
sidies would relieve some industries but would be more costly
to the whole economy. Such subsidies would have a similar effect
on goods entering international trade, as would a tariff or ex-
port subsidy. The effect of such a shift or trade subsidy is that
too many goods with high environmental costs would be domes-
tically produced



Even if there were international agreement that product prices
absorb environmental control costs, shifts in international trade
patterns would only be reduced, not eliminated. For many
reasonsfor example, differences in product mix, absolute
levels of production, climatological and topographic factors
countries are likely to experience different costs for environ-
mental controls. Those cuuntries with low costs obviously bene-
fit most in international trade.

Another factor is that environmental control standards will
not be the sqme for every nation. With the exception of persist-
ent pollutants that accumulate in the environment or pollutants
that traverse international boundaries, the setting of standards
will generally be a matter for each sovereign nation to decide for
itself. Such choices will reflect the capabilities and preferences
of each nation, which may vary depending upon different en-
vironmental, soci-i, and economic circumstances.

Still another problem is that nations may use product stand-
ards as disguised nontariff barriers. For example, one country
may set a standard more easily met by its own producers. As
long as the standard is applied uniformly and is designed to
minimize environmental costs, the barrier that it creates to im-
ports is appropriate. However, a standard may discriminate
against foreign products. The problems for trade policy are
how to distinguish discriminatory standards from nondiscrimina-
tory standards and to prevent the imposition of such trade
barriers.

Some domestic U.S. industries will certainly be placed at a
disadvantage as new standards are implemented. But most in-
dustries that will be affected will be those already suffering from
outmoded production methods. However, most U.S. exports and
imports are not goods with high pollution control costs. For
example, of the total imports into the United States in 1969,
less than 20 percent compete with products of the major U.S.
industries with high pollution control costs. The breakdown
is shown below.

Indus ry
Pulp, paper, and manufacturing
Petroleum products
Chemicals _
Iron and steel products
Nonferrous base metals

Subtotal
Other imports

Total

Total U.S.
exports

(millions)

$1:51818

1,232
1,724
1 ,374

Percent
4
3
3
5
4

7,033
29,019

19
81

36,052 100
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Likewise, because of the composition of U.S. exports, a large
share of our exports will be relatively unaffected. Of the total
U.S. exports in 1969, under 20 percent was from industries with
high pollution control costs. The breakdown by industry is
shown below.

indro

Total U.S.
exports

(millions) Pei enl

Petroleum products - $428 1

Chemicals
3,383 9

Pulp, paper, and manufacturing 892 2

Metals and manufacturing 2,536 7

Subtotals 7,239 19

Other exports 30,749 81

Total 37,988 100

These estimates do not include all industries facing foreign
competition that have large control costs. Nonetheless, there
does appear to be little likelihood that the U.S. balance of pay-
ments will change significantly because of pollution abatement
efforts.

Studies by Ralph C. d'Arge, sponsored by Resources for the
Future, Inc., suggest that even relatively large cost increases
for U.S. products in the absence of comparable price increases

for its foreign competitorsan unlikely circumstance as more
nations impose environmental quality requirementswould
change the U.S. domestic econorn, little.

Whatever competitive advantages foreign products enjoy in
the near term will shift as all nations begin to upgrade environ-
mental quality. All of the industrialized nations are actively
engaged in environmental protection programs of some sort.
However, the United States is generally, conceded to be con-
siderably aheadboth in the degree of control and the quality
of control technology. In the future, as other countries begin to
make large investments in pollution control facilities, the U.S.
position in world trade markets should improve. Moreover, its
technological lead should establish the United States as an ex-

porter of pollution control devices and engineering competence.

strategies for attaining environment

Government faces two challenges: to find ways to control pol-
lution most efficiently, fairly, and effectively and while doing so
to develop strategies to cope with the transitional impacts of
higher pollution control costs.

A number of strategies may be used, individually or in c m-
bination, to achieve enviramnental goals- Persuasionrelyinw on

:
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community pride and responsibilityis one. Although it often
works in prodding individual actions, such as anti-littering or
beautification, it does not work well with a manufacturer worried
about his competition and profits.

Enforcement has been the keystone of environmental quality
control efforts in the United States. Many have suggested a mix
of financial aids to supplement regulation, ranging from tax
write-offs to guaranteed loans or grants. Another approach is to
use economic incentives, such as the proposed lead tax and the
sulfur oxides emissions charge.

Only regulatory authority and economic incentives are dis-
cussed as strategies for attaining environmental goals. Proposals
for tax, loan, and grant assistance to industry cover only part
of the full cost of pollution control, which by any particular firm
is viewed as a basically nonproductive investment. So they pro-
vide little or no incentive for industry to pursue control activities.
Therefore, subsidies are discussed later as policy options to aid
transitional problems.

environmental standards

The most common strategy currently being used to deal with
environmental problems is to set and enforce environmental
quality standards. By and large, the principles are simple,
straightforward, and build upon existing legal structure.

Police powers have been used to handle many questions of
public nuisance. Environmental quality legislation enacted in
recent decades has simply followed suit. The two principal Fed-
eral laws are the Clean Air Act, as amended, and the Federal
Water Pollution Control Act, as amended.

Historically, Federal law has deferred to State and local govern-
ments to set air and water quality objectives. This approach still
holds in the Federal Water Pollution Control Act and in the
Administration's legislative proposals for water pollution. How-
ever, the President's proposals add new dimensions to the Act.
They call for national effluent standards for hazardous pollutants.
They also require effluent standards for each discharge source to
meet ambient water quality standards and demand the best prac-
ticable treatment for new sources of water pollution.

The Clean Air Act of 1970 departs sharply from the past. It
requires national ambient air quality standards for the chief air
pollutants. Primary standards are set at levels to protect human
health from air pollution. Secondary standards, even more strin-
gent, protect crops, property, and esthetics. The Act calls for
national emission standards for significant new sources of air
pollution, such as power plants and nonferrous smelters. And
it establishes national emission standards for new and old sources
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of hazardous pollutants. States have the responsibility for devel-
oping implementation plans to meet ambient standards for
existing facilities.

Both the Clean Air Act and the Administration's proposed
water quality legislation lecognize the need for specific standards
to protect human health. They also recognize the need for using
the best available technology to control new sources of pollution.
Finally, both pieces of legislation greatly expand the geographic
scope of Federal concern and the Federal Government's enforce-
ment authority.

Absolute prohibitions of some pollutants are justified. For
example, discharging extremely dangerous and persistent ma-
terials may need to be entirely forbidden. For other waste dis-
charges not crippling to human health, it is more reasonable to
curtail but not outlaw them.

Setting standards is an attempt to enforce a collective judg-
ment. Total prohibition of many substances is as unwarranted
as total freedom to discharge unlimited quantities. Desired uses
of the environment such as swimming and breathing air free
from damaging health effectsare dictated collectively by the
political process. Standards of quality are established to meet
the uses, such as determining the quantity of a pollutant which
can be in the ambient air or water and still achieve the uses.
These standards or criteria are based on available scientific evi-
dence of the toxicity, persistence, and other effects of pollutants.
Implementation plans, usually specifying emission or effluent
limitations, are then designed for each source to achieve the
ambient standards.

Environmental quality standards are vital. For pollutants
especially harmful to health, they give across-the-board protection
to the population. Though explicit information on benefits and
costs leaves much to be desired, standard-setting does provide
mechanisms for collective decisions of their value in determining
desired levels of environmental quality. And unlike some subsidy
measures, they rio not discourage firms from using a variety of
alternative abatement measures. Once a standard is set, a firm
can chart its own course by choosing the best mix of process
changes, improved management, and treatment to meet the
standards.

However, total reliance on regulatory authority raises a num-
ber of problems. Public agencies must not only specify standards
and implementation plans, judging technical and economic
feasibility, but they must also prove vi-Jlations of standards.
These responsibilities delay enforcementsometimes for several
years or even a decade or more. Some companies and municipali-
ties which have been ordered to undertake specified control activi-
ties have been able, at a minimum of cost, either to delay or
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circumvent the orders entirely. Granting variances for a wide
variety of reasons has been commonplace.

Enforcing reductions ia waste discharge levels remains an un-
-tain and continuing problem. Ambient pollution levels must

first be measured. Then the sources of pollution must be traced.
Eventually each discharger must be notified of his compliance
requirements.

The ease and cost of pollution reduction hinge on several sets
of variablesthe industry, its product mix, its processes, age of
plants, and operational controls. These differences raise im-
portant questions regarding whether the costs of any abatement
scheme are fair, efficient, and reasonable.

Typically, environmental standards are implemented by setting
approximate levels of abatement for each source. Usually these
limits call for uniform or proportionate reductions by all dis-
chargers. That is, if the total discharges exceed the ambient
standards, each source is required to reduce discharges in pro-
portion to its contribution to the total.

Though the equal-proportionate scheme has an air of equity
and is fairly straightforward, it is also inefficient and expensive.
In terms of equity, equal-proportionate reductions often have
an unequal impact on profit rates or sales. A study of the gray
iron foundry industry revealed that nearly equal percentage re-
ductions in air pollution had about a fifth the economic impact
on large foundries as on small foundries. Also, new plants have
the advantage, especially for waste water discharges, of being
able to design their processes to minimize pollution, while exist-
ing plants do not always have that option.

The same pollution control results can be achieved at far less
cost if instead of making all existing sources cut back propor-
tionately, those with low costs treat to high levels and vice versa.
But this would require regulators to develop detailed information
on the costs of reduction for each individual source information
that is not available and would be costly to obtain. Even if a
least-cost standard-setting procedure were technically and admin-
istratively feasiblewhich it is not with current institutions for
dealing with pollutionit would still raise serious equity prob-
lems. It would call for greater reductions from sources with low
abatement costs and allow operators of plants with high abate-
ment costs to escape responsibility.

pollution charges

Clearly, standard setting and enforcement is the primary way
the Federal Government addresses most environmental problems.
Certainly that strategy alone is especially useful for dealing with
hazardous pollutants. It is also clear, however, that because
of the enforcement, efficiency, and equity problems of the regula-
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tory approach, other means of achieving polluti n abatement
must also be probed.

A promising possibility is to levy financial charges against
dumping of waste materials into the environment. With little
doubt, a well-constructed charge system tied to the amount and
type of pollutants would quickly curb waste discharges because it
would significantly change the basic costs facing individual pol-
luters. Pollution charges would provide a strong abatement in-
centive and would tie environmental costs to the processes that
generate the pollution.

Charge levels could be set to stimulate each discharger toward
positive and effective action to cut pollution. Manufacturers
would have an incentive to change production processes, improve
internal plant management of wastes, and rely more heavily on
recycling and recovery to reduce waste discharge. They would be
encouraged to seek out and use new technologies rather than
debating their technical feasibility.

Limited experience with sewer service charges buttresses suz..-11
expectations. A Springfield, Mo., packing plant faced with a
waste treatment charge of $1,400 per month, so modified its pro-
duction processes that its monthly payment was scaled down to
$225. When its treatment plant became seriously overloaded,
Otsego, Mich., decided to charge a large industrial user. In re-
sponse, the company cut its waste discharges from 1,500 pounds
of BOD a day prior to the charge down to 900 pounds daily dur-
ing the first month the charge became effective. In the second
month, it reduced discharges to 733 pounds. Within 90 days,
daily discharges were clown to 500 pounds-----a level the plant could
treat effectively. These examples illustrate the effectiveness and
desirability of assessing users of treatment facilities the full costs
of their treatment. This principle is being expanded through
EPA regulations and through the Administration's proposed
amendments to the Federal Water Pollution Control Act.

With present rules, polluters can delay abatement. Pollution
charges would create a positive incentive to accelerate abatement
efforts and discourage delay. Moreover, a charge scheme would
be continuous and predictable, not sporadic. In a sense, a pollu-
tion charge is a 24-hour "automatic enforcer." An incentive now
lacking would be provided to install facilities and, most import-
ant, maintain and operate them efficiently.

As the costs of pollution control are incorporated into the
market structure, producers and consumers of high pollution
goods would carry their share of the burden. And as prices of
goods reflect the relative costs of pollution abatement, consumers
would, to some extent, shift to goods that embody lower environ-
mental costs.

By placing the cost responsibility on the polluters, charge sys-
tems are equitable. The operator of a plant where reductions are
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possible only at high costs is not forced to make large reductions.
But neither does he continue to pollute without bearing the bur-
den of the charge and thereby win a competitive advantage over
those who undertake control and incur the costs. By placing an
equal charge on all dischargers, the charge system provides an
equitable basis for achieving greater efficiency in meeting environ-
mental standards.

regulation and chargesa new strategy

Advocates of regulatory authority and advocates of pollution
charges often considered the approaches as mutually exclusive.
The two strategies were viewed as an "either/or- proposition in-
stead of their being used together to attain desired standards of
environmental quality.

However, first the lead tax proposal and then the proposed sul-
fur oxides emissions charge show the way to a new strategy com-
bining elements of both approaches. Regulatory authority can be
used to establish ambient standards and back-up enforcement,
while pollution charges provide the economic incentive to
achieve these standards.

The tax on lead used in gasoline complements the authority to
control lead use in gasoline. Under the Clean Air Act, the Admin-
istrator of EPA has power to regulate additives in gasolinein-
cluding lead. But because some leaded gas will be necessary for
older vehicles for many years, it will continue to be marketed. Yet
the need exists for an economic spur for consumers who can use
low- or unleaded gasoline now to do so. Consumer demand would
then induce the oil industry to produce more low- and unleaded
gasolines. Without the tax, gasoline buyers would continue to
buy the cheaper leaded gasoline, and it would be difficult to de-
velop the supply of unleaded gasoline needed to avoid fouling
pollution control devices that will almost surely be required to
meet the 1975 standards.

The sulfur oxides emissions charge, which the President di-
rected the Council on Environmental Quality and the Treasury
Department jointly to develop, would also combine regulatory
authority with an economic incentive. The Clean Air Act of 1970
tightened the legal authority to control air pollution, including
sulfur oxides emissions. But the necessary control technology still
lags. And debate continues about the commercial availability of
devices to curb sulfur oxides from stack gases. Enforcement often
is hamstrung by this basic conflict over availability of control
equipment and the feasibility of installing it.

The sulfur oxides charge will stimulate industry to develop and
install the necessary control equipment. Because it acts as a con-
tinuous economic incentive to achieve the standards, it should
also z educe the need for thousands of ad hoc enforcement actions.
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It thereby strengthens the capacity of the regulatory process by
paring enforcement actions to a manageable number.

If the charge is not adequate to achieve the ambient standards
as may be the case in some heavily congested urban areasthe
regulatory authority will assure that the standards will still be
met.

Because the charge can achieve the standard and still accommo-
date different levels of emission reduction from different sources,
it could lead to significant cost savings. In blending regulatory
authority and charges, it is critical to do so in a way that does not
diminish the economic efficiency gains attainable with the charge.

Standard setting and enforcement coupled with complementary
economic incentives provide two powerful tools to achieve a high
quality environment. As successful experience with charge systems
builds up, it will be appropriate to reevaluate which mixes of
strategies are most appropriate to achieve environmental goals.

strategies to deal with economic adjustments
National efficiency and social well-being are best served by pub-

lic measures that aid the adjustment to changenot by policies
that prevent change. Higher costs for pollution control raise the
same kind of adjustment questions as a shift in demand for a
firm's products or any other increase in factor costs--for instance,
increased costs for labor, land, capital, equipment, or raw ma-
terials.

The value of productive assets depend on profits. When profits
fall because of increased costs of production or decreased sales, the
value of the firm's fixed assets, which cannot be easily transferred,
generally fall. When such assets decline in value, it is a signal of
their economic obsolescence. The economy as a whole does not
suffer because of it, for their continued use has little or no value.
There is no economic reason for the public to subsidize an owner
of fixed assets which have fallen victim to changing demand or
increased costs. It is all part of necessary adjustments in the
economy. However, factors in the economy that have alternative
uses and keep their productivity regardless- of demand and sup-
ply shifts are another matter. Society as a whole has an interest in
using them promptly in other productive ways. Labor represents
the major factor that has such alternative productive uses.

Minimum unemployment and maximum output of the
economy can best be accomplished by assuring that those factors
which have alternative employments are aided in transition and
by disregarding those specialized or fixed factors which have no
alternative uses. Indeed, social justice demands greater concern
for individuals suffering disproportionate losses from dislocation,
especially those who will be unemployed because of environ-

139'



mental control actions. This principle might also hold true for
small businesses and proprietors more than for large corporations
whose losses are generally shared among many stockholders.

The major means to ease economic adjustment problems dur-
ing the environmental transition are Government policies to pro-
mote overall growth, employment, and stability. Chief among
them is the repertoire of fiscal and monetary policies the Gov-
ernment can call upon. Propel ly employed, they can create favor-
able aggregate demand levels, full employment, and stable prices.

The Government also encourages education and training,
which aid mobility of human resoure2s, and discourages monop-
olies, which tend to lock labor and capital into pursuits yield-
ng lower levels of real output. Government programs also pro-

tect those severely disadvantaged by economic growth and
change. Unemployment compensation, retraining assistance,
small business loans, technical assistance, and aid to depressed
areas are examples of such programs. To both industry and
labor, another major aid to adjustment is the phasing of envi-
ronmental expenditures required to meet prescribed standards.

Special adjustment assistance to individual companies would
tend to perpetrate obsolete facilities and would create undesir-
able incentives. Additionally, competitors could claim unfair
competition in public financing of abatement measures, and it
may reward those who have lagged in their abatement efforts.
Such special assistance would also give rise to difficult problems
in deciding which plant qualifies for special aid. This could
open a Panadora's box of cost scrutiny and judgment of rates
of return approaching that of public utility regulation.

There may be times when public assistance to firms is juqi-
fiable on economic groundsfor instance, in chronically de-
pressed regions, where pollution abatement requirements would
close several companies and lay off most of the labor force in
a town. But the rationale for assistance would be to maintain
employment rather than shore up fixed assets with little or no
value.

The Congress and others have suggested several assistance
programs to deal with transitional problems. They are broadly
of two types: across-the-board assistance, such as tax write-offs,
grants, or loans; and targeted assistance to workers, small busi-
nesses, or heavily disadvantaged firms.

across-the-board assistance

tax aidGreater use of tax devices has been suggested to help
ease industry's transitional problems. The Federal Government
currently offers rapid amortization of capital expenditures for
pollution control equipment under some circumstances. Over
30 States also offer rapid amortization, exemption from sales
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and use taxes, exemption of facilities from property taxes, or
some combination thereof. In at least one State, plants which
principally use waste materials are va1u.2c1 at 25 perce ). of as-
sessed valuation for property tax purposes. In many States, indus-
trial development bonds can provide an interest subsidy that
equals the difference between municipal and industrial costs of
capital. The Tax Reform Act of 1969 exempts pollution control
facilities from the general prohibitions on the use of industrial
development bonds.

Although these financial incentives can help individual com-
panies faced with increased pollution control costs, they also
raise problems. One of the major arguments for tax relief is
that some firms cannot make the required expenditures for
pollution abatement and still stay in business. But if tax relief
comes in the form of an income tax shelter, the benefit falls
primarily to those firms enjoying net income flows. It tends
then not to help firms most in needthose which are truly
marginal and have little or no profits to be offset

Further difficulty arises because of the bias that is created
in favor of capital facilities. Almost of necessity, tax relief is
tied to capital spending such as for treatment facilities. If it
were not, the Internal Revenue Service would be forced to make
plant-by-plant decisions on whether a part of the industrial
process is related to pollution control or just to production. De-
tailed industry studjes indicate that for the most part, the
cheapest way to reduce waste is through process changes, I.

proved plant management, and reuse and recycling of mate-
rialsinstead of almost total dependence on capital intensive
waste treatment. Because tax advantages subsidize capital ex-
penditure and do notand in the main cannot--provide assist-
ance for other expenditures, firms would be encouraged to
undertake wasteful abatement techniques. And to the degree
that pollution control costs are subsidized and not reflected in
product prices, too many environmentally costly products will
continue to be produced.
grantsAll or part of ndustry's costs for pollution control
could be met through direct Federal grants. Indirectly, this has
been the case with the Federal grant program for construction
of municipal waste treatment plants, where 50 percent of wastes
treated are from industrial sources. More recently, however,
municipalities receiving Federal grants are being required by
EPA regulations to institute user charge systems for industrial
waste treatment.

A one-time subsidy to waste dischargers has several advantages
over tax relief. More subject to legislative and executive review,
grant subsidies avoid the less scrutinized "backdoor financin
of tax assistance. Moreover, grants are less likely to become
a more permanent feature of the cost structure of industry,
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thereby not disrupting efficient resouvce allocation as much.Grants, however, do contain most of the disadvantages of taxsubsidies, such as encouraging overly expensive capital facilitiesand failing to assure that the full costs of environmental im-provement are reflected in the prices of products.
Grants may seriously inhibit progress in waste dischargeabatement_ There is evidence to suggest that until recently, theFederal municipal waste treatment plant construction programmay have slowed construction in some parts of the country,although in total it stimulated a greater amount of overall con-struction. There is certainly reason 10 think that a grant pro-gram may, at least initially, encourage industries to wait in linefor grantsinstead of act.

loansLoans are another way suggested to blunt the economicimpact of pollution abatement. A guaranteed loan would notnecessarily increase the availability of capital for a company,but it would reduce interest rates. A Government-subsidizedloan could even reduce a company's costs further.
A loan program would not appreciably help a marginal firm

whose problem is lack of profit, which would essentially precludeit from amortizing a loan, guaranteed or otherwise. And loanssuffer most of the problems of subsidy and grant programs dis-cussed above. Further, guaranteed loans will compete with othercapital needssuch as Government securities, mortgages, andState and local bonds. It is not clear that another distortion incapital markets in order to assist industry to meet pollution con-trol requirements is desirable in light of other goals: to main-tain low Federal interest costs and to provide acceptable capital
markets to encourage home building and improvement of Stateand local facilitiesincluding sewage treatment plants.

targeted assistance

Some current Federal programs already can be tapped tohelp with the environmental transition. Programs administeredby the Department of Labor under the Manpower Developmentand Training Act (MDTA) and the Economic Opportunity Actcan retrain and reemploy workers laid off because of pollution
control requirements. In fiscal year 1971, total training and
related services administered by the Labor Department willreach more than 1 million individuals at a cost of $1.5 billion.Small Business Administration (SBA) loans are available tohelp small firms. Section 7(a) of the Small Business Act author-izes SBA to make, participate in, or guarantee loans of up to$350,000 for the SBA share, with interest rates on that portionof up to 5.5 percent. The loans, which can be used for /andacquisition, machinery, or equipment and plant construction,
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conversion, or expansion, can assist in financing pollution con-
trol facilities.

The Economic Development Administration (EDA) can pro-
vide loans, grants, and technical assistance to local governments
or industry for the purpose of promoting economic development
in economically depressed areas. If environmental control costs
are a barrier to economic development, or will cause severe
unemployment, then this assistance can be for municipal public
works projects or industrial pollution control facilities.

Although these programs can help with transitional problems,
they are limited. Funding for all of them has been set thus far
without reflecting specific requirements for adjusting to the en-
vironmental transition. The MDTA prow-ams are geared to
disadvantaged workers, not necessarily to those laid off by plant
closings due to pollution control requirements. SBA programs
help only a small segment of the economy. EDA has broad
authority to aid economically depressed areas, but this aid can
be used only to help meet environmental transitional problems
when they are a significant barrier to the economic well-being of
an area.

Under the present Trade Expansion Act (TEA), the Tariff
Commission and the Secretary of Commerce or of Labor can
vouch that imports stemming from trade concession hurt work-
ers or firms, entitling them to special assistance. At present,
increased pollution control costs alone are not grounds for
eligibility. The TEA model has been suggested for a special
pollution control assistance program. Although attractive in its
flexibility in determining eligibility and the types of assistance,
it leaves the difficult decisions to adminstrative discretion.

Some have suggested that small businesses lack knowledge
about pollution control requirements. Therefore, a pollution
control technical assistance program has been suggested to help
small firms minimize costs for pollution control. This might be
particularly helpful to firms with little in-house expertise.

Another alternative in dealing with the transition is to expand
current programs especially to meet pollution control adjust-
ment problems. However, without better knowledge of probable
impactson companies, industries,:llid regionsit is difficult to
decide about appropriate budget levels and mixes among the
programs.

Lack of accurate data on pollution control costs is still a
barrier to intelligent policy development. The Council on
Environmental Quality is working with the Environmental Pro-
tection Agency, the Department of Commerce, and other agencies
on a study to determine more accurately the impact of pollution
control expenditures on industries, companies, regions, and
workers. The Administration is evaluating a range of possible
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assistance measures to aid in overcoming transitional problems
brought about by environmental expenditures.

conclusions
The costs of pollution control will be high overall but not

great when compared with the gross national product, value of
shipments by industry, or even total investment in capital facili-
ties by industry. In general, U.S. business and industry will ad-
just to these casts just as they have adjusted to other changes
in the cost of doing business. The most difficult adjustments will
be to solve the temporary dislocation of workers made jobless by
plant closings.

The Council believes that an optimum strategy for dealing
with environmental problems is to employ both regulatory
authority and pollution charges. Regulatory authority insures
that legal remedies are ready to meet agreed-upon standards;
pollution charges guarantee a strong incentive to install the
necessary equipment and operate it efficiently. Use of charges
and regulatory authority in tandem can achieve environmental
standares faster and cheaper. As more experience with charge
systems builds up, it will be appropriate to re-evaluate which
mixes of strategies are most appropriate to achieve environmental
goals.

Clearly, economics plays a major role in our effort to achieve
a high quality environment. Intelligent economic decisions and
the wise allocation of resources are essential to achieving environ-
mental goals. While the aggregate costs of pollution control ap-
pear well within the capacity of the American economy to ab-
sorb, there will be some transitional problems. But there is every
reason to believe that our Nation's commitment to environ-
mental quality can be achieved within the context of a healthy,
dynamic economy. Failure to take the necessary steps would cost
the Nation much more in terms of health impairment, loss of
recreational resources, and a decline in the quality of life.

appendix

costs of air and water pollution control
and solid waste management

The suminat y data presented in the text were largely der;ved from the
supporting data presented in this appendix. It provides a more detailed
assessment and analysis of costs for air and water pollution control and solid
waste management. The general limitations of the data are discussed in the
chapter.

water pollution costs
Current data for water pollution control expenditures are primarily for
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municipal and industrial waste treatment. Data on such "nonpoint" sources
as agricultural runoff and acid mine drainage are considerably less reliable.
public treatment costs During 1970, municipal waste treatment facilities
serviced about 95 percent of the sewered population (70 percent of the total
population). These municipal operations also provided waste treatment for
most small non-water-intensive industries; for some heavy industry; and
nearly all commercial, institutional and financial establishments_ Over 60 per-
cent of the total sewered population is receiving at least secondary (biological)
treatment, and 35 percent is receiving only primary (settling) treatment.
Only 5 percent of the sewered population is receiving no treatment at all.

The current replacement value of municipal treatment plants amounts to
about $6.1 billion. Interceptor sewers, pumping stations, and outfalls associa-
ated with the waste treatment plants add a replacement value of approxi-
mately $7.6 billion, for a total of $13.7 billion_ These figures do not include
the estimated value of sanitary, storm, or combined sewers which feed into
municipal systemsabout $12 billion additional capital.

Much of this treatment plant investment has been made in recent years_
Annual costs to operate, maintain, service, and replace this growing system
have been rising steadily. In 1970, they were close to $1.6 billion, compared
to $800 to $900 million in 1965.

In spite of the sharp rise in the levels of investment and their magnitude,
far more capital will be required to keep municipal treatment in step with
national water quality objectives. Estimates indicate that slightly more than
$4 billion will be required to eliminate deficiencies in existing treatment
facilities. Another $8 billion will be necessary between 1971 arid 1974 to
meet replacement and population growth needs_

This EPA estimate of $12 billion total is for treatment and related facili-
ties, eligible for Federal grants. The National League of Cities/U.S. Confer-
ence of Mayors made another estimate of municipal waste treatment needs of
between $33 and $37 billion. That estimate was calculated from responses
from its member cities. However, when costs ineligible for funds under the
Federal grant program are deducted and double counting eliminated, the
National League of Cities/U.S. Conference of Mayors estimate becomes about
$11 billion on a comi,arable basis with EPA estimazes.

Based on 1968 data, additional costs have been estimated for capital invest-
ment needed to alleviate the problems of overflows from combined sewers.
The American Public Works Association calculates that it will cost between
$15 billion and $48 billion to remedy overflows from combined sewers. The
$15 billion figure would cover a variety of alternatives short of complete
_eparation, and the $48 billion would finance complete separation of com-
bined sewers$30 billion in public costs and $18 billion in private costs.

The accumulated investment in treatment systems by 1974 will be accom-
panied by substantially increased costs of operation. The 1974 annualized
costs of municipal water treatment are projected at $3.2 billion. Table A1
compares these municipal annual investments, cumulative investments, and
annualized expenditures for 1970 and 1974. Costs will continue to increase
even after 1974, but at less dramatic rates.

These annual expenditures can be compared with expenditures for other
municipal services. The annual costs for municipal waste treatment will
amount to about $20 to $22 per person served, compared to 1969 municipal
per capita expenditures of $22 for police, $34 for education, and $18 for
public welfare.
private treatment costs `rhe Bureau of the Census reports that of the
240,000 manufacturing establishments in the U.S. in 1968, fewer than 10,000
used 20 million or more gallons of water. Ninety-one percent of the 35.7 tril-
lion gallons of water used by major manufacturers in 1968 was used by 5,000
food, pulp and paper, chemicals, petroleum, and primary metals firms. Their
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waste water discharge was several times tbe amount discharged by the sew-
ered population of the United States. The bio-chernical oxygen demand
(BOD)a measure of oxygen needed to decompose the wasteswas roughly
four to five times that of total domestic liquid wastes.

The waste loads of many of the smaller manufacturers do not significantly
differ from other sources of municipal waste loads. The overwhelming number
of these companies discharge directly to municipal systems. Yet because they
are relatively small water users, they account for only about 10 percent of
all manufacturing waste water discharges.

There are significant differences in the economics of pollution abatement
for municipal and industrial operations. Industrial investment is usually far
smaller to achieve the same level of treatment. In most cases, a manufacturer
does not incur the collection and intercepting sewer costs which represent a
majority of municipal costs. In addition, the more concentrated nature and
greater volume of their wastes result in lower unit investment costs for treat-
ment. However, industrial operating costs are higher than municipal operat-
ing costsaveraging twice as much per unit of invested capacity.

Another difference between municipal and industrial abatement costs is
wider range of alternatives available to industry. Unlike municipalities,

imiustries can reduce waste discharges through process changes and better
internal management as well as through treatment. Industrial expenditures
for process changes that reduce pollution often result in more efficient pro-
duction. Accordingly, it is often difficultand sometimes impossibleto allo-
cate costs between pollution abatement and increased production.
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Nationwide, an estimated 50 percent of the wastes treated in municipal
plants are from industrial sources, although the percentage of municipal
capacity so used varies greatly from plant to plant. The costs of such capac-
ity are included within the estimates of capital and operating costs for mu-
nicipal waste treatment plants.

Most existing industrial waste treatment facilities have probably been built
over the last decade. As estimated by McGraw-Hill, investments by manu-
facturing plants were about $870 million in 1970 and $600 million in 1969
compared with less than $200 million in 1960. Industries other than manu-
facturingmining, electric utilities, commercial establishments, etc.estimate
their 1970 investment for water pollution control at $287 million. The total
1970 investment, then, is approx;mately $1.2 billion. The McGraw-Hill sur-
vey indicated that industry planid to spend $1.6 billion for water pollution
control investments in 1971. A breakdown of 1970 investments by industry
is shown in Table A2. Although most of this investment is for treating
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process wastes, it also includes the costs for electric utilities to reduce thermal
pollution. These figures do not include investment in municipal systems
specifically for treating industrial wastes.

This large investment in treatment facilities requires significant expendi-
tures for operation and maintenance. EPA estimates that the annualized
costswhich include both capital and operation and maintenance costsof
manufacturing related water pollution treatment may amount to slightly over
$1 billion for 1970 alone. About $575 million of it was operation and main-
tenance costs, and about $475 million was annualized capital costs. These
figures do not include the user charges paid by many smaller firms for waste
treatment by municipal systems. Nor do they include the operating costs
associated with electric power generation, mining and a number of small
industries.

EPA estimates that manufacturers' investments for waste treatment equip-
ment should average about $1 billion per year between 1971 and 1974$3.1
billion for new waste treatment facilities and another $1 billion for capital
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replacement. Annualized costs of control in 1974 would also substantially
increase, to over $1.8 billion.

EPA estimates that up to $2 billion additional investment will be needed
to control thermal pollution from electric power plants. This estimate assumes
complete use of recirculation or closed systems for cooling water.

Table A-3 contrasts current manufacturing expenditures with those re-
quired by 1974 water quality standards. As the table indicates, four indus-
triespaper, food, chemicals, and primary metalsspent two-thirds of the
money in 1970. By 1974, they will account for almost SO percent of the total.

other water pollution control costaAlthough erosion contributes more
pollutants by weight than any other source, estimated control costs are un-
available, incomplete or rudimentary. Costs for erosion control on farms are
unknown. EPA estimates of highway erosion control costs range from $130
million up to $7 billion. Increased costs for erosion control at urban con-
struction projects has been esimated at between $140 million and $1.4 billion
a year. Sediment control for 300,000 miles of stream banks is estimated at
between $200 million and $3 billion.

Estimates of costs to curb pollution from mining also vary widely. One
study estimated that to curtail acid mine drainage from the most severe cases
of unreclaimed surface mines may cost upwards of $300 million. To reclaim
the total 2 million acres of unreclaimed or inadequately reclaimed lands
would cost an estimated $750 million. To upgrade these lands further to
farming, grazing, and recreational quality levels might bring total costs to
at least $1.2 billion. But even these estimates may be too low. For example,
to control acid mine drainage in Appalachia alonefrom both surface and
underground sourcesis estimated in another study to cost over $5 billion,
which might raise the national bill to $7 billion.

Costs for control of vessel pollution have also been estimated. In 1971,
EPA estimated that the initial costs of meeting marine secondary waste treat-
ment standards would range between $1.1 and $2.3 billion.
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These various estimates do not cover the costs of water pollution control
from a number of other sources. For example, there arc no reliable estimates
of the costs of controlling feedlot or other animal wastes or oil spills and
intentional discharges of oil.

air pollution costs
Most of the funds for air pollution control have been spent on reducing

particulates and automotive pollutants. The standards resulting from amend-
ments to the Clean Air Act will soon require major additional spending to
control sulfur oxides, nitrogen oxides, carbon monoxide, hydrocarbons, oxi-
dants and selected toxic substances such as beryllium or mercury, as well
as particulates.
public costsState and local government expenditures for air pollution con-
trol are primarily for planning, enforcement, and monitoring rather than for
facilities to control emissions. Municipal incinerators and public buildings
are the major areas of direct public costssources which are small in the
aggregate.

Public spending on air pollution control programs has increased steadily
in recent years, much of it in Federal grant funds under the Clean Air Act.
For fiscal year 1970, agencies receiving Federal grant support budgeted $64.4
million for air pollution control activities. Of this, $38.4 million was non-
Federal. which represented a fourfold increase over fiscal year 1965. Future
expenditures are projected to rise steeply as the new Clean Air Act Amend-
ments are implemented. Federal expenditures are also expected to rise as
research, planning, and enforcement activities arc accelerated.

By 1976, over $200 million must be invested in capital equipment for
municipal incinerators to meet air quality standards. Annualized costs of
these facilities will amount to over $100 million by 1976. These expenditures
will control only incinerator emissions. They do not include the large expen-
ditures needed to close all open burning dumps or convert them to sanitary
landfills.
private costsSignificant expenditures will be tequired by the private sector
to control both stationary and mobile sources of air pollution. Most air
pollution from stationary sources is generated from fuel combustion in power
plants, industries, and homes and from industrial processing. The major
mobile source of air pollution is the ubiquitous automobile, but -trucks,
buses, motorcycles, and airplanes also pollute the air. Controls over mobile
and stationary sources differ greatly because of inherent differences in physi-
cal operation and types of pollutants emitted. Consequently, costs of control
differ greatly.

stationary sourcesData on current costs of air pollution cont ol at sta-
tionary sources are limited. With some exceptions, these costs arc incurred
by the industrial segment of the economy. The McGraw-Hill study estimated
a total investment in air pollution control of over $1.3 billion in 1970. The
study indicated that industry planned to spend $2.1 billion in 1971 on
capital investments to reduce air pollution. A breakdown by major industrial
sectors is shown in Table A-4.

Estimates for future air pollution control costs are very rough. No com-
prehensive annual cost estimates are available, either for the past or future.
Rather, EPA estimates are based on cumulative costs between 1967 and 1976,
the year when compliance with air quality standards is required under the
Clean Air Act. The Economies of Clean Air report fails to take fully into
account the costs of implementing the Clean Air Act Amendments of 1970.
Data are available for only six pollutantsparticulates, sulfur oxides, carbon
monoxide, hydrocarbons, fluorides, and leadand only for 298 metropolitan
areas. These areas were identified by EPA as including most of the U.S.
population and industry, although a significant portion of ai .. pollution
occurs outside those areas. These cost data appear in Table A-5.
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EPA estimates that total investment for_ control of air pollutants from sta-
tionary sources in these 298 regions will total approximately $6.5 billion for
the 10-year period 1967-1976. Most of that amount, roughly $5.3 billion.
would be required from 1970 to 1975 to meet the standards set hry the l970
Clean Air Act Amendments. By 1976 annual costs ot control are projected to
reach $2.1 billion.

Control of emissions from fuel combustion at stationary sources, a large
part of the total, will run to $2.4 billion by the end of fiscal 1976. The
associated annualized cost will be 51 billion in that year. Steam-electric
power plants and industrial heating each account for about one-half of the
total. The costs of reducing emissions from commercial and institutional
heating sources will *)e slight. The remaining control costs of about $3.9
billion, with annualized expenses of about $1.1 billion in 1976, arc for
industrial process sonrces, particularly for metal production.

Some of the projected costs for control of industrial air pollution have been
disputed. For example, EPA had estimated investment costs of $87 million
to control sulfur oxides from copper smelters in the 298 regions studied.
In a study by Fluor Utah, Inc., however, investment costs of between
$264 and $607 million were estimated. Some of this discrepancy can be ex-
plained by different coverage, cost allocation, control strategies, and othet
assumptions, but certainly not the bulk of it. These differences only highlight
the need for more comprehensive and uniform amtlyseL

Although these data indicate large expenditures by 1976, they do not in-
clude total emissions as shown on Table A-6. Also to the extent that actual
emission reductions required differ from the avelages used, costs incurred will
vary. These reductions are also shown in -rable A-6. Further, as indicated by
the McGraw-HilI survey, most of the types of sources with large costs are
covered in the 298 regions, but not all of them.

mobile SOUrcesMobile sources are the other major area in which control
costs will he incurred. The Clean Air Act requires a 90 percent reduction
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below current controlled levels of hydrocarbons and carbon monoxide by
1975. It also requires a 90 percent reduction of nitrogen oxides by 1976. The
Administrator of EPA may allow a 1=year extension if he finds that a work-
able device for automobiles has not been,produeed in time and that industry
has made a good faith attempt to develop such technology. The new stand-
ards will probably require not only changes in design and operation of the
internal combustion engine but also control devices not yet fully developed
for mass production. And they will demand a supply of unleaded gasoline
that will not foul the control devices. The standards will result in increased
costs for automobiles and in increased fuel consumption. But it may cost
somewhat less to maintain a car using unleaded gasoline.

The estimated investment costs of implementing auto and truck standards
for model years 157 through 1976 are estimated at nearly $6.3 billion-55.1
billion for 1975 and 1976 alone (see Table A-7). The operating costs for
the 1967 to 1976 period would be $800 million. However, this low total is
largely due to expected operating savings in the early years. For 1975 and
1976, the increased operating expenses are estimated at about $1.7 billion.

The projected per auto costs of meeting the 1975 auto standards are in
dispute. The figures in Table A-7 are probably at the low range of estimates.
The total costs of meeting the 1976 standards on nitrogen oxides are unknown.
because no feasible control technology has yet been developed. Table A---7
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also does liot estimate capital cost_ and increased production cost to the
petroleum industry of switching to lead-free gasoline.

solid waste costs
Costs for solid waste management cover collection ncl disposal of residen-

tial, commercial, institutional, and industrial wastes. Part is spent to collect
and transport solid wastes to disposal sites; part is to operate the siteslandfills and incinerators.
public costsLocal governments bear most of the public costs of solid waste
management. Although Federal funds finance research and developmen t,
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demonstration grants, and personnel training, local governments will shoulder
most of the public burden for collection and disposal of solid wastes. Private
collection and disposal costs are also a significant part of the total.

Current data on municipal disposal costs are imprecise. But data based on
a 1968 national survey show their order of magnitude. In 1967, collection
and disposal of 190 million tons of residential, commercial, and institutional
solid waste cost more than 7,3.5 billion, Of that amount, municipalities spent
$1.7 billion$1.0 billIon in operating costs and $100 million in new capital
expenditures. Private collection and disposal costs accounted for the Test
$1.8 billion, These cost data on public and private expenditures also include
the handling of some industrial wastes, btu the extent of this is unknown.

Total annualized costs for the Nation are not available because estimates
of the investment in facilities and equipment are not available. Clearly, the
$3.5 billion would be exceeded if interest and depreciation on all currently
in-place equipment were to be included. However, operating costs are clearly
the major share of annual waste collection and disposal costs.

Roughly 75 percent or more of municipal solid waste disposal spending
is for collection and the remainder for disposal. Disposal costs can range from
$1 to $3 per ton for sanitary landfill and from $3 to $10 for incineration,
Collection costs average roughly $15 per ton, although they vary widely. in
heavily populated urban areas, collection can go evCil higher. For example,
in New York City, costs ran to $32 per ton in 1969, not including many em-
ployee benefits and depreciation.

Spending by municipalities in the future w 11 probably continue to rise,
because wastes arc projected to increase even faster than popnlation. Also,
because collection is labor intensive, those costs will rise with wage increases,
which are rising faster than other costs. As open dumps are replaced by
sanitary landfills and incinerators, disposal will take even more of the muni-
cipal dollar. New, York City estimated that . a new incinerator would cost
$30 per ton of Wastes burned, largely because of air quality requirements
and high constniction costs. And sanitary landfills become more expensive
as available sites are used up and they must be located farther ,from urban
centers. A transfer station and rail haul of 100 miles, for example, increases
disposal costs by between $5 and $7 per ton.
industrial costsThe most recent data on total industrial spending for
solid waste management are for 1967. In that year, EPA estimates that in-
dustry spent $1 billion to handle its solid wastes. Although collection costs
are not so large as for municipalities, per-unit disposal costs are probably
higher because many industrial wastes require costly treatment prior to dis-
posal due to their toxicity and concentration.

Solid wasw management promises to become a larger part of industry's
future total pollution control spending. Not only will total quantities and
per unit costs of disposal increase, but air and water pollution control re-
quirements may result in additional solid wastes which arc even more
troublesome to dispose of.

Although detailed data by the public and the private sector are not avail-
able. EPA estimates the cost of upgrading national solid waste collection
activities at another $540 million annually in operating costs and $20 million
annually in capital spending. To upgrade disposal sites and facilities -will
cost another $95 million annually in capital expenditures. Operating costs
will run to an additional $180 million a year. Hence total additional spend-
ing needed for adequate national solid waste management may reach over
$800 million annually.

Recycling, an alternative to disposal, could cut both municipal and indus-
trial solid waste management costs dramatically as well as recover and con-
serve resources. As the full cost impact of adequate disposal techniques is
felt, pressures ,should arise to recycle a greater amount of wastes. However,
new technology and significant changes in current economic relationships
will also be required before recycling is widely used.
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the environment

On January 1, 1970, as his first official act of the new decade,
the President signed into law the National Environmental Policy
Act (NEPA). That symbolic step has highlighted a year and a
half of unprecedented development of the law relating to protec-
tion of the environment.

There have followed: court decisions giving force to NEPA and
similar Federal laws, actions forcing more consideration of en-
vironmental factors in Federal administrative decisions, stronger
Federal pollution control laws, and a host of innovative environ-
mental actions by the States. Together they furnish important
evidence that the Nation is beginning to institutionalize its con-
cern for the quality of life.

Perhaps the most striking recent legal develop ent has been
the step-up in citizen "public interest" litigation to halt degrada-
tion of the environment. In the face of a history of adMinistra-
tive decisions that ignored environmental impacts and against a
tide of legislative delays in developing pollution control law,
citizens concluded that they must use the courts to cure the
neglect. The dtizen litigation has not only challenged specific
government and private actions which were environmentally
undesirable. It has speeded court definition of what is required
of Federal agencies under environmental protection statutes. The
suits have forced greater sensitivity in both government and in-
dustry to environmental considerations. And they have educated
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lawmakers and the public to the need for new environ ental

Citizens in environmental suits have: stopped construction of a
road and oil pipeline across the Alaska wilderness, pending thor-
ough environmental studies; prompted cancellation proceedings
against the pesticide DDT; halted construction of an expressway
on the banks of the Hudson River; shielded wildlife habitats in
Texas and Arizona from development; suspended construction
of a Corps of Engineers darn in Arkansas until NEPA was com-
plied with; postponed highway encroachment on Overton Park
in Memphis, Tenn., pending review of its necessity; and pro-
tected parts of the National Forests until it was decided whether
they should be saved as wilderness areas. In this litlganon, the
courts have broadened the concept of a citizen's right to bring
suit and the scope of court review of administrative actions.

A less dramatic developmentbut perhaps of more long-term
significancehas been the trend in government toward tighter
systems of environmental regulation. There has come with it a
greater Federal recognition of the breadth of the areas needing
protection. Already the progress indicates that development of
the law may be as important to environmental quality as it has
been, for example, to civil rights.

federal law

federal agencies and the environmenta framework emerges

A key trend in Federal legislation is the series of provisions--
of which NEPA is the broadest and most important which
write environmental interests into Federal Government decision-
making.

NEPA laid down the environmental impact statement require-
ment in section 102(2)(C),1 since supplemented by guidelines
from the Council on Environmental Quality.2 An agency propos-
ing a major action with significant environmental impact must:
describe the impact; study and describe alternatives to its pro-
posal; obtain comments from environmentally expert Federal,
State, and local agencies; and make public, in advance, its en-
vironmental analysis and the comments of other agencies. This
process--and the advance public response to these environmental
analyses--are making Federal agencies far more sensitive to the
environrnent.

Most courts have concluded that the NEPA "102" environ-
mental statement procedure is court enforceable at the suit of
interested citizens. This provids a new basis for judicial review
of Federal administrative action affecting the environment. In
the year and a half since enactment of NEPA, there have been
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over 20 reported Federal district court decisions involving citizen
challenges to Federal action under the Act. They involved, for
example, federally financed highway projects5 Interior Depart-
ment permits for the Alaska pipeline and its related haul road,4
an Interior Department contract termination,5 a Bonneville Ad-
ministration powerline,a Forest Servic . management of National
Forests,7 Department of Agriculture use of the pesticide Mirex
against fire ants,8 Corps of Engineers water resource projects,9
Corps of Engineers permit action,10 a Farmers' Home Administra-
tion loan,11 and a Justice Department grant for a prison facil-
ity.12 Although one decision, arising from a somewhat special set
of circumstances, states that NEPA does not impose court-
enforceable duties," the great bulk of district court decisions
have allowed citizens to enforce the "102" procedure.

In a number of early cases, the Federal activities challenged
had been commenced prior to the enactment of NEPA, and the
question arose whether the 102" procedure applied to them_ In
several instances, the courts held that it did, because there re-
mained further major Federal actions to which the procedure
could be applied.14 In other instances, courts ruled that the pro-
cedure did not apply because all significant Federal decisions
with respect to the activity were made before NEPA took effect.10

Significantly, several district court NEPA decisions indicate
that the courts will do more than just determine whether the
required impact statement has been filed_ 'They will also review
whether agency compliance with the necessary analytical proce-
dures is adequate.1° In this review the courts have taken evidence
from the plaintiffs on the environmental impact of, and alterna-
tives to, a proposed action. These aspects of NEPA will receive
more definitive interpretation as NEPA cases move into the Fed-
eral appellate courts_

NEPA has a further important effect through its requirement
in section 102(1)that "the policies, regulations, and public laws
of the United States shall be interpreted and administered in
accordance with the policies set forth in this Act.- 'That section
arms Federal agencies with the authority arid duty to exercise
their powers to promote environmental ends_ In a leading case,
Zabel v. rabb,17 the Corps of Engineers denied a permit, on eco-
logical grounds, to a developer who wished to fill a portion of
Florida's Boca Ciega Bay for a trailer park. A Federal district
court held that the Corps could deny a permit only to protect
navigation, which was the original concern of the permit statute.
However, the Court of Appeals for the Fifth Circuit reversed the
decision, relying in part on the conclusion that NEPA -essen-
tially states that every Federal agency shall consider ecological
factors when dealing with activities which may have an impact
on man's environment." 18

A second key case, Calvert Cliffs," involved Atomic Energy
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Commission (AEC) responsibility under NEPA to consider envi-
ronmental factors beyond radiological health and safety in nu-
clear plant licensing. Although AEC began applying procedures
for considering environmental factors after March 1971, the Fed-
eral appeals court was not satisfied. It criticized AEC for not
implementing such procedures earlier and for the limitations
built into them. The court ordered the Commission to conduct
an environmental review of the Calvert Cliffs plant already under
consruction on Chesapeake Bay, for which a license had been
granted.

Other agencies now include environmental considerations in
exercising their regulatory authority. The Coast Guard now con-
siders land use and pollution factors when it reviews bridge per-
mit requests. And the Interstate Commerce Commission considers
what freight rates for scrap metal will do to the economics of re-
cycling. The Securities and Exchange Commission is moving to
require that corporate reports now include environmental infor-
mation. NEPA also buttresses the President's decision to institute
a Corps of Engineers permit program to enforce water quality
standards under the Refuse Act of 1899.

NEPA is the major statutory lever for environ entaI quality
in Federal Government actions. But it is neither the first nor
the only one.

The Congress, more and more In recent years, has enacted en-
vironmental protection laws aimed at particular Federal pro-
grams. Some of these predate NEPA and served as models for its
broader directives. All of them apply some safeguard against
environmentally adverse decisiorks in specific programs. And many
of the key court decisions to protect environmental values are
based on them. (For relevant sections of these environmental
protection provisions, see the appendix to this chapter.

Section 4(f) of the Department of Transportation Act of 1966 20
broadly protects public parks, wildlife refuges, and historic sites
against encroaching federally approved transportation projects.
It prohibits such encroachment unless there is no feasible and
prudent alternative and unless the project is shaped to minimize
harm to the environment. The Supreme Court this year in Citi-
zens to Preserve Overton Park v. Volpe,21 citing the strong con-
gressional policy against encroachment upon parkland expressed
in section 4(1), ruled:
The few green havens that were public parks were not to be lost unless
there were truly unusual factors present in a particular case or the cost or
community disruption resulting from alternative routes reached extraordinary
magnitudes.

The Fish and Wildlife Coordination Act,22 as amended in
1958, bars water resource projects undertaken by a Federal
agency, or with a Federal permit, from running roughshod over
wildlife. It requires that wildlife be given "equal consideration"
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with other aspects of water resource development. It further re-
quires that Interior's Fish and Wildlife Service and State wild-
life agencies be consulted prior to project approval. In its 1970
decision in Zabel v. Tabb,23 the Court of Appeals for the Fifth
Circuit ruled in effect that a Federal agency could deny or con-
dition a permit if the action threatened wildlife. The Court
observed:
Common sense and reason dictate that it would be incongruous for Congress,
in light of the fact that it intends conservation to be considered in private
dredge and fill operations . . not to direct the only Federal agency concerned
with licensing such projects both to consult and to take such factors into
account.

The Wilderness Act 2' establishes a National Wilderness Pres-
ervation System of Federal lands and legally protects it against
inroads. The Act itself puts certain Federal lands within the
System and creates a mechanism to review further tracts in the
National Forests, National Parks, and National Wildlife Refuges
for the same protection. Over 10 million acres have been set
aside as wilderness so far. President Nixon has recommended 3
million acres n-.ore for congressional approval. In Parker v.
United States.,35 a Federal district court barred the sale of lumber
rights in a relatively untouched tract of a National Forestuntil
a study is completed and the wilderness character of the tract
determined.

The Federal Power A ct 2G requires the Fedetal Power Commis-
sion to insure that any dam or related project for which it issues
a license be adapted to a comprehensive plan which considers
commerce, water power, and "other beneficial public uses, includ-
ing recreational purposes, In Scenic Hudson Preservation Con-
ference v. F.PC,27 local groups challenged licensing of the Storm
King powerplant on the Hudson River. They argued that the
FPC had failed to consider the plant's impact on the scenic
beauty of the river. The Second Circuit Court held that "recrea-
tional purposes" includes conservation of natural resources and
maintenance of natural beauty. It directed the FPC to reconsider
the application with an eye to these factors and to possible alter-
natives to the project. Two years later, in Udall v. FPC,25 the
Supreme Court gave the statute the same reading and overturned
a license for the High Mountain Sheep Dam on the Snake
River because the FPC failed to consider, among other things,
its impact on fish and wildlife and the relative desirability of
private and Federal development,

Section 1 of the National Park Service Act 29 is another poten-
tially important piece of environmental protection legislation. It
requires that park areas be kept -unimpaired- for future enjoy-
ment. The National Historic Preservation Act of 1966 3° is an-
other. It establishes a register of historic places and requires
consultation prior to any Federal action potentially damaging to
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them. The Multiple Use-Sustained Yield Act of 1960 31 iS still
another. It directs the Forest Service to combine environmental
and economic purposes in administering the National Forests.

A growing number of other environmental protection provi-
sions have yet to go before the courts. The most recent are: sec-
tion 136 of the Federal-Aid Highway Act of 1970,32 requiring
that final decisions on Federal-aid highway projects reflect en-
vironmental factors to be outlined by the Secretary of Transpor-
tation; section 16(0(4) of the Airport and Airway Development
Act,22 prohibiting Federal approval of airport projects that hurt
the environment except under stringent conditions; and section
14 of the Urban Mass Transportation Act of 1964, as amended,24
requiring a detailed statement of environmental impact plus
public hearings prior to project approval.

The court decisions on environmental protection legislation
have had and will have a much more lasting impact than merely
clarifying particular legislation. Scenic Hudson, by placing a
positive responsibility on the FPC to consider less environmen-
tally damaging alternatives, laid a foundation for the obligation
to develop alternatives imposed by NEPA. Overton Park, Parker,
Zabel v. Tabb, Scenic Hudson, and Udall v. FPC confirm that
courts will apply congressional expressions of environmental
policy to overturn agency actions when environmental values are
not adequately considered, or, conversely, to uphold agency au-
thority to take action based on these values.

federal pollution controlnew legal techniques
New legal techniques of pollution control have accompanied

tighter Federal pollution control standards. The Congress has
authorized the Federal Government to set national standards of
its own for ambient air quality and for certain emissionsmov-
ing away from the former approach in which States set standards
based on Federal criteria. New provisions in the air pollution
laws and other proposed pollution control legislation signal a
change in the burden of proof. Now those discharging certain
materials into the environment will be required to show that
their actions will not be harmful, rather than the Government
having to prove the danger after the fact. Federal air and water
quality laws have been changed to place new legal restrictions
on pollution from Federal facilities. New legislation now permits
citizens to augment Government enforcement (see Chapter 1) by
suing polluters in Federal court if they do not meet Federal-
State air quality standards. Finally, the Federal Government is
strongly backing international efforts to control marine pollution.
nationai antipollution standardsNationwide controls have pre-
viously existed on pollution from certain mobile sourcesmotor
vehicles, aircraft, and vesselsand pesticides and radiation. Fed-
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eral control over mobile sources is necessary because no State or
local government or individual can protect against environ-
mental degradation from a moving source without creating an
unacceptable burden on commerce. Pesticides and radiation have
been subjected to nationwide controls because they are inher-
ently dangevons.

The Clean Air Amendments of 1970 a- set a variety of legal
precedents. In the past, air pollution was regulated primarily in
airsheds by State and local authorities. The Clean Air Act au-
thorized national standards. The Act calls for national air qual-
ity standards on certain pollutants designated by the Environ-
mental Protection Agency (EPA). It sets a deadline tor primary
standardsthose designed to protect health. Significant new
sources of air pollution, such as new powerplants and smelters,
and both new and old sources of hazardous air pollutants will
fall under national emission standards. The President's water
pollution control legislation sent to the Congress also calls for
national effluent standards on hazardous materials.36

Federal authority was also extended to include every area of
the Nation under the requirements of the Clean Air Act.7 Simi-
lar extension is requested in the Administration's proposed
water pollution legislation. That legislation would require that
the States or EPA establish water quality standards for all intra-
state as well as interstate watersand would give EPA new mus-
cle to enforce them. Current Federal law requires federally ap-
proved water quality standards on interstate waters only and
authorizes Federal enforcement ordinarily only when pollution
from one State damages the health and welfare of citizens in
another.
burden of proofon the polluterThe Clean Air Amendments
of 1970 -38 are an example of a recent shift in burden of proof in
pollution control. Once the EPA Administrator tags an air pol-
lutant as hazardous, he may, after giving notice, publish emission
standards Then any objector must establish "that such pollutant
clearly is not a hazardous air pollutant." When EPA believes
that an air pollutant is a health hazard, industry must either
comply with the emission standards or prove that the hazard
does not exist.

The Administration's proposed bill to regulate ocean dump-
ing 39 further illustrates this new approach to burden of proof.
The bill would place the burden on the applicant for a dump-
ng permit. He would be obliged to show that the proposed

dumping will not unreasonably degrade or unreasonably en-
danger human health or other specified environmental values.

The Administration's proposed Toxic Substances Control
Act 40 would require industry to perform tests prescribed by the
Administrator of EPA prior to marketing any new chemical sub-
stance. The Administrator could request information on the
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results of these tests. Based on EPA's analysis of the tests or other
information, it could ban or prohibit uses of a chemical sub-
stance if necessary to protect human health or the environment.
abatement of pollution from federal facilitiesMhe Congresshas enacted into law the policy of an earlier Executive Order
aimed at pollution from Federal facilities. It amended both the
Federal Water Pollution Control Act 41 and the Clean Air Act "
to make Federal facilities fall in line with air and water quality
standards. In addition, the new vessel sewage control provisions
in the Federal Water Pollution Control Act were made to apply
to Federal vessels. 43

The Clean Air Amendments also limit the exemptions that
may be granted. No exemption is now permitted from the per-
formance standards set for new stationry sources, and hazardous
emission standards may be postponed only if the technology islacking or iE the polluting operation is necessary to the national
security.44 No exemption may be granted on the basis of lack of
an appropriation unless the President -shall have specifically re-quested such appropriation . . . and the Congress shall have
failed to make available such requested appropriation." By
expressly waiving sovereign immunity, the Amendments also per-mit State or local governmentor citizensto enforce Clean Air
Act rules against Federal facilities.4G
citizen enforcement of pollution standards Citzzens may sueto enforce air pollution standards against Government and pri-
vate entities. In the Clean Air Amendments, thc Congress set amajor precedent when it created this power of citizen enforce-
ment.47

Concurring that citizen enforcement suits can provide a valua-ble supplement to Federal enforcement efforts in areas in which
clearly established Federal or Federal-State pollution control
standards exist, the Administration has proposed that similarprovisions be added to the Federal Water Pollution Control
Act.48

international controls over marine polIutonJust as Federalantipollution laws are trending strongly toward nationwide
standards and enforcement, there is now movement to set certain
international controls. These first international measures relateto marine pollution.

The Torrey Canyon stranding dramatically spotlighted oilspillsboth large and smalland spurred international effortsto prevent and cope with oil pollution. President Nixon has for-warded three treaty actions on this subject to the Senate.40 And
the United States, together with other nations, is actively pm-ru-ing efforts to secure other international agreements. The U.N.'s
Intergovernmental Maritime Consultative Organization (IMCO)
NATO's Committee on the Challenges of Modern Society, and
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the U.N.'s 1972 Conference on the Human Environment all have
important marine pollution control items on their agendas.

The Administration's proposed legislation on ocean dump-
ing n ° would order the Secretary of State to seek effective inter-
national action and cooperation- to support the policy of that
Act. In 1972, the U.N. Conference on the Human Env;-onment
at Stockholm may consider an international agreement on ocean
dumping. The Interna tional Seabeds Convention, proposed by
the United States, also contains environmental control provi-
sions.

Finally, the United States and Canada are negotiating a bi-
lateral agreement to control pollution of the Great Erii:s
agreement would establish common water quality objectives for
the Lakes to be overseen by the International Joint Commis-
sion.51

citizen checks on agency action affecting the
environmentthe law responds

The ability of citizens and citizen groups to make their views
known and to participate in government decisionmaking on the
environment is critically important. Often individuals and
groups can contribute data and insight!, beyond the expertise of
the agency involved. In some cases, citizen groups are seeking
and makingsignificant changes in agency policy.

There has been a marked expansion in citizen rights to know
about, to participate in, and ultimately to challenge Federal
agency actions, particularly those affecting the environment. This
new citizen's role has evolved in many different forums. The
courts have contributedthrough new interpretations of such
existing laws as the Freedom of Information Act and the Admin-
istrative Procedure Act. And a variety of administrative agencies
have instituted procedural changes to implement NEPA.

The new openness to citizen involvement is bound to check,
stimulate, and tcst future Federal agency activities. Citizen con-
cern cannot substitute for assumoLion of environmental respon-
sibilities by government and industry. Nor can it provide the
mechanism to resolve the many policy issues involved. What it
can provide, however, is a highly potent quality control and
-feedback.- Thil. citizen role has been greatly developed in the
last year and a half.
the citizen's right to knowThe Freedom of Information Act,52
passed in 1966, predates the upwelling of citizen environmental
action. It laid down a general rule that all agency data must be
available to the public, with certain exceptions, and is basic,
therefore, to public availability of environmental data. The ex-
ception most likely to enter into environmental controversies
permits agencies to refuse to disclose any internal papers with
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opinions or advice on matters ot policy. But in a recent decision
on whether the public could see a scientific report on the SST,
a U.S. court of appeals held that the exemption does not protect
"purely factual or investigatory reports.- 53 Factual information
is exempted -only if it is inextricably intertwined with policy-
making processes." Read thus, the Act should open to the public
factual studies and analyses of environmental issues used by Fed-
eral agencies in preparing environmental impact statements, as
well as the statements themselves.

NEPA recognizes the importance of public access as a force for
corrective action. It does so by requiring public availability of
environmental impact statements and of agency comments, re-
gardless of whether they contain advice on matters of policy. An
Executive Order and the guidelines issued by the Council on
Environmental Ouality have both implemented this policy. Ex-
ecutive Order 11514, of March 5, 1970, directs Federal agencies
to maximize pilic information about environmentally signifi-
cant program.; that the public's views can be considered." The
Council guidelines generally require that draft and final environ-
mental impact statements be available to the public for mini-
mum periods of 90 and 30 days, respectively, before the agency
acts." The guidelines also require that draft statements be made
public at least 15 days before hearings. As described in Chapter
1, various channels of distribution are being set up to make the
environmental impact statements and agency comments more
easily available to the public.

Section 309 of the Clean Air Act,56 added in 1970, gives the
public an additional right to information on the environmental
aspects of Federal action. It requires the Administrator of EPA
to comment on any proposed legislation, regulation, or agency
action affecting z ir or water quality, pesticides, solid waste dis-
posal, radiation, or noise control. These comments must be pub-
licly available in writing at the end of EPA's review.

Together, these legal provisions greatly expand the citizen's
right to the environmental information on which proposed Gov-
ernment actions are based. Opening the decisionmaking process
to public scrutiny should help insure that Federal agencies act in
the public interest. It should also guarantee that actions not re-
sponsive to the national environmental goals set in NEPA re-
ceive timely attention.
the citizen's right to participate- Citizens and citizen groups
have obtained ever increasing rights and opportunities to par-
ticipate meaningfully in Federal agency decisionmaking. The
extent of participation varies considerably, depending chiefly on
whether the agency determination is made formally or inform-
ally. Formal procedures are prescribed by the Administrative
Procedure Act (APA) 57 and by similar provisions in other acts.
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A wide variety of Government decisions are made informally,
without legislatively set procedures.

NEPA has enhanced the citizen's possible role, whether or not
statutory formalities apply to the agency action. It ensures more
detailed and easily available notice to citizens of environmental
issues. It permits the public to focus on the agency's environ-
mental findings and conclusions through the environmental
impact statement.

formal proceedings under the apa==The Adminis tive Pro-
cedure Act defines and prescribes procedures for two types of
formal agency proceedings: adjudications and ruleinaking.ss An
adjudication is a formal process in which the agency's ciccis;on
must be made on the record of a hearing similar to a trial. Par-
ties to the proceeding are allowed to submit evidence, rebut
opposing evidence, and cross examine opposing witnesses. Ex-
amples of agency adjudications are: the assessment by the Coast
Guard of a civil penalty against a person who knowingly dis-
charges oil into U.S. navigable waters, contrary to the Federal
Water Pollution Control Act;59 and the refusal by the Environ-
mental Protection Agc--icy to register a new pesticide for a par-
ticular use under the pesticide laws." The agency must provide
a statement of "findings and conclusions, and the reasons or
basis therefor,- on all issues involved. The decision can be re-
viewed and set aside by a court if the record does not contain
substantial evidence to support it:"

The public's right to participate in adjudications has received
wide recognition. The APA leaves the agencies free to decide
who may participate in the proceedings. Initially, agencies lim-
ited participation to persons who would be the direct objects of
the agency action or regulation. Spurred by a 1'166 landmark
Federal circuit court decision in Church of Christ v. FCC,"
emphasizing agency obligations to take cognizance of a wider
spectrum of public interests, the agencies that conduct APA
adjudications have, by and large, considerably expanded public
participation.

Rulemaking is the agency process for formulating, amending.
or repealing a rule. It involves major Federal regulations, such
as EPA's setting air and water quality standards. Because of the
broad and perv2sive nature of rulemaking, participation in de-
veloping agency rules is a key opportunity for citizen input into
Government decisions.

The APA requires an agency generally to give advance notice
of rulemaking in the Federal Register. Then the agency must
allow 30 or more days between the notice and adoption of a rule.
During this time, any interested person may "participate in the
rulemaking through submission of written data, views, or argu-
ments." The agency may hold an informational hearing but
need not unless required by another statute.83 An interested per-
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son does not have to depend on the agency to initiate action. He
may "petition for the issuancc, amendment, or repeal of a rule." 64
An agency's failure to act on such a petition is an "agency ac-
tion" reviewable in court.65

When an adjudication or a rulemaking fz within section
102(2)(C)'s requirement for an environmental impact statement,
NEPA strengthens the citizen's right to present relevant environ-
mental information to the agency. It has also increased the
amount of detailed environmental information that must be in-
cluded in the advanee notice.

determinations made informallyThousands of Federal
agency determinations take place without the formalities of
adjudications or rulemaking. These include the day-to-day de-
cisions of. a Federal agency as well as performance of specific
dutiessuch as consulting under the National Historic Preser-
vation Act of 1966.'36 The APA does not specify procedures for
these decisions but merely provides for court review. Generally
no law requires a public hearing, but in some instances agencies
hold an informational hearing on their own initiative.

When a hearing is held, citizens may object and make sugges-
tions. For example, an interested person may testify at the pub-
lic hearings held by the Corps of Engineers for proposed water
resource projects. Agency practices, however, are not yet uniform
in notifying the public of hearings.

radnionally, citizens have had particularly little voice in the
innumerable decisions made by agencies without public hearings.
In the past, Defense Department decisions on the ocean disposal
of surplus munitions and many Interior Department decisions to
grant mineral leases on Federal lands have been made without
public notice and without any means, other than by letter, for
citizens to be heard.

NEPA'S requirements are particularly important in informal
agency decisions. Without APA proceedings or other public
hearings, the environmental impact statement is the only way the
public can learn of an impending action or of the environ-
mental issues raised. Even more important, NEPA and the
Council's revised guidelines require agencies, when appropriate,
to consider the comments of citizens s well as those of govern-
ment agencies..67 Another effect of NEPA and the Executive
Order whiea implements it is its influence on agencies to hold
hearings when they would not otherwise have done so.
the citizen's right to challenge in courtOne of the most strik-
ing and significant developments in environmental law is the
right of citizens to take to court Federal agency actions affecting
the cavironment. NEPA and other laws require agencies to con-
sider the environment in their actions. And citizens are now
initiating lawsuits when they believe an agency has failed to do
that.
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citizen's success in challenging an agency decision dependsin part on a number of legal doctrines that limit court interven-tion in agency affairs. These doctrines determine the citizen'sstanding to bring suit. They regulate the extent to which acourt may review an agency decision. They determine the evi-dence the court may consider beyond that developed by theagency. And they dictate whether the plaintiff rnust participatein the agency decision before seeking court review. Citizen suitsto protect the environment are bringing evolution in all of thesedoctrines.
standingCitizens do not automatically have standing to seekreview of agency decisions in court. In the past, lack of standinghas been a significant impediment to a citizen's right to chal-lenge Federal agency actions. The law generally allows only per-sons who are -aggrieved" by agency action to seek court review."

Several court review provisions give standing to "aggrieved" per-sons, and despite earlier uncertainty, the courts have concludedthat the APA permits "aggrieved" persons to seek review ofagency actions in almost every case in which a specific reviewprovision is lacking."
The Supreme Court, in Data Processing Service v. Camp,"recently held that to be "aggrieved," a person must have suffered"injury in fact" from the agency action, and the interest he seeksto assert must be an interest intended to be protected by thespecific statute invoked. Environmental plaintiffs have usuallybeen successful in meeting both requirements.
In Data Processing, the Court did not clearly define "injuryin fact." But it did stress that the injury need not be economicbut may be -aesthetic, conservational or recreational." This maymean that any responsible citizen or group may sue to protect

an environmental resource, such as a recreational area, that exists
for the benefit of the public.

Three U.S. Courts of Appeals, for the Second, Fourth, andDistrict of Columbia Circuits, seem to have reached this con-clusion." The Second Circuit concluded "that the public inter-est in environmental resources . . is a legally protected interest
affording these [environmental groups] . . standing to ob-tain judicial review of agency action . . . ."12 On the otherhand, the Ninth Circuit, in Sierra Club v. Morton 73 (known as
the Mineral King case), refused to permit the Sierra Club to sueto protect Sequoia National Park. It did so because neither theClub nor its members had property threatened by the action andthe Club's status as an organization was not threatened. In alater decision,14 the Ninth Circuit refused to permit an environ-mental group to sue to protect San Francisco Bay on the samegrounds. Thc court, however, did permit individual members ofthe organization to stay in the suit. The conflict between the
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Court re-cou ts of appeals will be resolved when the Supreme
views the Mineral King case in the fall of 1971.

The Ninth Circuit's rule that citizen groups lack a sufficient in-
terest to sue to enforce environmental laws threatens to leave
such enforcement exclusively to Governmentwhose actions may
on occasion conflict with those laws. As the Federal District Court
for Alaska has noted, denying citizen groups standing to raise
environmental issues "would have the practical effect of pre-
empting many meritorious actions, as one individual, or a small
number of individuals, would have to sustain the entire finan-
cial burden of the lawsuit" The costs of effective litigation are
so high that "few members of the general public will have
esources or courage to face such odds for the sake of vindicating

a right to which all are entitled as a matter of law." 75
Because environmental lawsuits are usually brought under

statutes clearly intended to protect environmental values, they
easily meet the protected-interest test of Data Processing. Citizen
groups have successfully won standing not only under NEPA
but also under the Federal Power Act, the Department of Trans-
portation Act, the Multiple Use-Sustained Yield Act, the Wilder-
ness Act, and Federal pesticide laws.7'' Court decisions under
NEPA, which has a broadly stated environmental purpose,
indicate that virtually any environmental interest falls within
the protection of that Act.

court review of agency decisionsThe courts do not hesitate
to review questions of law decided by FekLeral agencies. But tra-
ditionally they have deferred to the agency for determinations
of fact. As a general rule, particularly for informal decisions, the
courts overturn agency "factual- findings only if they are -arbi-
trary or capricious." 77 This rule makes it primarily the agencies'
job to find the basic, objective facts_

Interpreting facts is a subjective process, however. And an
agency's "factual" conclusions may involve weighing environ-
mental values against other policies important to the agency.
Recognizing this, the courts have recently begun to broaden
the meaning of "arbitrary or capricious." It now includes agency
decisions that disregard the policies of environmental laws.

In Overton Park, the Supreme Court confirmed this recent
trend to give greater bite to review under the arbitrary-or-
capricious test. Such review "is to be searching and careful,"
and action should be reversed when "there has been a clear
error of judgment." Although the Court also gave the reassur-
ance that the reviewing court "is not empowered to substitute
ts judgment for that of the agency," its discussion indicated

that court review of the facts will be exacting.78
evidence outside the agency record In reviewing an agency s

adjudication or f.,--Irrnal rulemakincr. thc courts are required to
decide whether the agency record supports the agency action.7°
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If it does not, the acti n is set aside. If the agency failed to
consider relevant factors, the court directs it to consider evidence
and then to make a new decision. The citizen is not, however,
allowed to present new evidence to the court to discredit the
agency's decision.

An agency decision made without formal APA proceedings
may be backed by little or no written record to explain it.
So unless the court receives some evidence, it has little against
which to test the agency's action. By prodding the agency to
make a more complete record and by permitting the citizen to
submit his own evidence, the courts ore making citizen review
more effective.

In Overton Park, the Court said that in reviewing informal
agency decisions, courts must examine the "full administrative
record" on which the agency acted. They cannot be satisfied
with after-the-fact -rationalizatIons" alone. When the record
does not disclose all the factors considered, the reviewing court
may require the responsible officials to explain their action.
The agencies thus are encouraged to prodrice thorou.,11, con-
temporaneous written records backing their decisions."

The Supreme Court did not discuss the extent to which a
plaintiff may submit his own evidence to discredit an agency
action. However, in cases under NEPA the lower courts have
freely admitted evidence bearing on the legality of action under
the Act. For example, evidence was admitted in Environmental
Defense Fund, Inc. v. Corps of Engineers" to show the inade-
quacy of the Corps' section 102 statement in consider rg the
danger posed for the environment by the Gillham Dam project.
In the recent Mirex case,52 the court received evidence oil the
fire ant situation and determined that the Department of Agri-
culture's environmental study was adequate. Similarly, in Parker
v. United States," the court heard evidence to show that an
rea was protected by the Wilderness Act until a study of its

wilderness character was finished." Further litigation will define
the limits of the citizen's right to introduce evidence that was
not considered by the agency.

exhaustion of administrative remediesThe- citizer s ex-
panded right to challenge Federal agency decisions in court
complements his right to participate in agency decisions; to-
gether, they give him- a new role in shaping the environmental
impact of government activity. However, the citizen may not
always be free to choose the stage at which to interject his
views. Generally, one who foregoes an opportunity to make his
claims before an agency cannot later go into court, because
he failed to "exhaust administrative remedies."

The reason for this rule is that failure to object to the agency
initially deprives it of the chance to consider the objections
and perhaps modify its action without judicial intervention.

169



The exhaustion rule supports the form of decisionmaking cre-
ated by the Congress. By permitting the agency to make a
factual record, it also promotes more effective judicial review.85

The exhaustion requirement applies primarily when the
agency has follawcd formal procedures allowing for citizen
participation. However, it may apply more and more to in-
formal decisions now that citizens receive notice and can par-
ticipate. An example is the recent decision in Sierra Club v.
Hardin." 'There the Sierra Club challenged a Forest_ Service
timber sale in the Tongass National Forest. Although it knew
of the impending timber sale, the Club did not invoke Forest
Service procedures for protest and review, and the court thete-
fore refused to consider its claims. Similarly, the Audubon So-
ciety was foreclosed from challenging Corps of Engineers permits
for dredging in Texas waters because it did not show that it had
objected to the appropriate agencies first.87

state law
State governments have responded to environmenta problems

with a variety of legal innovations.

constitutional changes

Constitutional amendments are a fund.krnental form of ex-
:ression of legal policy. A number of States have added environ-
mental protection provisions to their constitutions. Other States
are considering doing so. Some State constitutions already con-
tain provisions dealing with conservation of natural resources.
However, recent proposals focus on the individual's right to
environmental protection and raise the possibility of increased
resort to the courts to vindicate that right.

New York's constitutional amendment, effective January 1,
1970, was one of the first recent changes. Popularly called the
-Conservation Bill of Rights," it declares a State policy "to
conserve and protect its natural resources and scenic beauty."
It directs the State legislature to act to carry out that policy.
The amendment addresses legislative responsibility more than
individual rights, but another provision of the State constitution
permits citizen suits to restrain its violation.88

A constitutional provision adopted by the Illinois electorate
in December 1970 is more directly oriented toward individual
rights and obligations. Besides declaring a state policy to protect
the environment, it provides that "rejach person has the right
to a healthful environment." The Illinois amendment authorizes
every person to sue to enforce this right against "any party,
governmental or private." The right is subject to reasonable
limitation and regulation by the State legislature."'
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Pennsylvania's and Rhode Island's new constitutional amend-
ments also declare environmental "rights" in the people, but
they do not expressly authorize private suits." Amendments of
these several types are under consideration in a number of other
States.

Experience under these State constitutional amendments is
still too shot t to determine how well they work to protect the
environment. It is unclear whether the New York amendment
was intended to be enforceable by private citizens or merely
a declaration of policy to be implemented by the legislature.
Even where direct private enforcement is clearly contemplated,
as in Illinois, the courts may take years to define the constitu-
tionally protected rights. Despite these difficulties, support ap-
pears to be growing for writing environmental guarantees into
State charters.

environmental statements for state agency actions

Since enactment of NEPA, a number of State legislatures have
passed "action forcing" requirements similar to NEPA's envi-
ronmental impact statement requirement. At least four State
legislatures and the Commonwealth of Puerto Rico have estab-
lis'ied such procedures.

In June 1b7O, only 6 months after passage of NEPA, the
Commonwealth of Puerto Rico enacted a law directing agencies
to consider the environment in their actions. It created an
environmental statement procedure identical to NEPA's.91- The
law also creates in the Governor's Office an Envii onmental Qual-
ity Board, which has both policymaking and regulatory au-
thority over air and water pollution, solid waste disposal, and
other environmental problems. The law also authorizes citizen
suits for violation of its regulatory provisions.

Montana enacted legislation in March 1971 that adopts the
environmental statement procedure of NEPA and creates a State
Environmental Quality Council.°2 The Montana Council's role
differs from that of either the Federal Council or the Puerto
Rican body. Its 13 members include the Governor or his repre-
sentative, four gubernatorial appointees, and four members of
each house of the State legislature. It thus serves as a joint arm
of the executive and legislative branches to reriew and formu-
late State environmental policy. Legislation derived from NEPA
has also been enacted in California," Washington,91 and Dela-
ware and is under consideration elsewhere."

State government activities, no less than Federal, have far-
reaching, often unanticipated, environmental impacts. The re-
cent State statutes are new efforts to control those consequences.
Other States may be expected to make similar effortseither
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by adopting the environmental statement mechanism or by de-
veloping new and and as yet untried procedures

citizen suit legislation

State legislatures, like the U.S. Congress, have moved to bol-
ster the citizen's right to challenge activities detrimental to
the environment in court. The Michigan Environmental Pro-
tection Act of 1970 is one of the most publicized of these
measures.97 It authorizes any private or public entity to sue
any other private or public entity for equitable relief from
"pollution, impairment or destruction" of the "air, water, and
other natural resources and the public trust therein."

Eike section 304 of thc Federal Clean Air ACt,98 the Michigan
Act eliminates the defenses of lack of standing and sovereign
immunity. However, although the Federal law provides a mech-
anism for private citizens to enforce antipollution standards
established by Government agencies, the Michigan statute takes
a different approach. It directs State courts to develop a com-
mon law of environmental degradation through case-by-case
definition of "pollution, impairment or destruction" of the envi-
ronment. Antipollution standards fixed by State agencies can
be challenged. If found deficient, they may be replaced by a
c urt-ordered substitute.

Both the Michigan Act and section 304 of the Federal Clean
Air Act affirm the importance of the citizen's role before the
courts. However, the Michigan Act transfers to the courts much
of the standard-setting authority traditionally exercised by the
other two branches of government. It thus places this authority
in the branch most insulated from the elective process. In
contrast, the Federal provision reaffirms the role of Congress
and the executive in setting standaIds and enlists tbe citizen's
aid in enforcing those standards.

Legislation similar to the Michigan Act was passed recently
n Connecticut.99 New citizen suit statutes in Indiana and Min-
nesota, like the Federal provision, direct the courts to look to
the antipollution standards adopted by State agencies.100

invoking nuisance law

All States maintain programs to control air and water pollu-
tion under the Federal Clean Air Act and Water Pollution
Control Act. Yet many continue to provide alternative pollution
control remedies under older, court-evolved, common law doc-
trines. One of these, the law of public nuisance, has been used
more and more as an antipollution tool. A public nuisance is
generally defined as conduct causing "an unreasonable inter-
ference with a right common to the general public."

172

1" It may



be enjoined in a suit by State authorities or, in some cases,
by private citizens.

Resort to the public nuisance doctrine in the aftermath of
a 5-day air pollution crisis in Birmingham. Ala., during April
1971 is discussed in Chapter 2. There the State attorney general
sought an injunction against 13 major industrial corporations
to require them to curb their emissions within G months. He
charged that they endangered Birmingham citizens.

Public nuisance law arms State officials with an enforcement
tool free of cumbersome pollution control procedures. But it
has eel tain shortcomings that limit its effectiveness. Because
the concept of public nuisance is general and nonquantitative,
the courts have no way to assess permissible limits of polluting
activities. Rather, they must try to weigh the gravity of the
harm against the social utility of the defendant's conduct.102 In
nuisance cases in-rolving pollution, the problem could be over-
come with pollution control standards as the measure of conduct
amounting to a nuisance-103

The courts now are being asked more and more to entertain
public nuisance suits brought by private citizens. Under the
common law, if all members of the community suffered equally,
none could sue. Their elected officials were expected to sue for
themon behalf of the State. However, very recently, there have
been signs that the courts may permit pri'ate persons to sue
to abate a public nuisance when only prospective relief, and
not monetary damages, is sought.104 In a proposed study of the
law on this subject, the American Law Institute has noted that
this development is consistent with expanded concepts of the
standing of citizen groups generally.1"

state suits in the supreme court
The U.S. Constitution empowers the Supreme Court o the

United States to exercise original (trial court) jurisdiction
over -all Cas'7s, in Law and Equity . between a State \and
Citizens of amither State." 1" The Staces have invoked \his
authority rarely on pollution matters. But growing conc rn
about interstate pollution has triggered increased State inte est
n this direct resort to the Supreme Court.

In the first of several recent cases, Ohio v. Wyan:lotte Ch
icals Corp.,107 Ohio sought an order to abate mercury pollutItn
of Lake Erie by several Michigan and Canadian chemical coi
panics. Ohio charged that this was a public nuisance. Tlie
Supreme Court declined to adjudicate the case, explaining thit
State courts were a more sti'-tble and generally better equippeF1
trial forum. The Court also implied that current State, Federal,
and international government efforts to deal with mercury poi-
lution were "a more practical basis" fc,r solving the proble

173



than a nuisance action in any court. The Court's position on
the availability of its original jurisdiction in interstate pollution
matters may be further clarified in three other cases which it will
hear this fall.'"

state authority to control land use
The States are growing more concerned about protecting the

public interest in valuable land resources. Chapter 2 describes
new State laws passed to provide this protection. As in Maine
and Vermont, these laws often increase restrictions on the way
private landowners use their property. They do this under
the authority of broad State "police pc sers" to protect the
general welfare. However, the Fifth and Fourteenth Amend-
ments to the U.S. Constitution forbid States to take property
for public purposes without paying the owner "just compensa-
tion.- Landowners often challenge restrictions on their rights on
the basis that the regulations amount to a State "taking" of
property, which requires compensation. Obviously, the States
may be inhibited from pursuing new regulatory approaches if
the courts too freely find the new restrictions to be a -t..king
of property. The States cannot protect all critical areas and
control major developmeni if they must compensate foror
purchasethe land whose use they seek to regulate.

The Supreme Court upheld State authority to control land
use through general zoning in 1926.1" It has not yet ruled on
more modern land use control techniques. Although some State
courts have been skeptica1,11° other recent decisions are giving
fairly broad latitude to States to channel private land use deci-
sions along Sta t policy lines. For example, in 1970, a California
court upheld the power of the State's new Bay Conservation and
Development Commission to control filling of San Francisco
Bay.111 The Commission had refused to permit a corporation
to fill submerged land that it had purchased for disposal of
debris. The court rejected the corporation's claim that this
refusal amounted to a taking of its property. The court stressed
that the State law creating the Commission "clearly define[d]
the public interest in San Francisco Bay.- It held that preven-
tion of filling was not an "undue restriction" on the landowner's
property rights.

Other, forms of land use control present a similar problem.
Frb%' example, some States have tried to preserve open space by

-ing that subdividers dedica te a portion of each new de-
ment to public recreational use. Landowners have chal-

1- this type of measure, also, as a taking of property. A
recent decision by the California Supreme Court rejected such
a challenge. The developers insisted that a city ordinance de-
signed to pr s rve for park use 21/2 acres of land for each 1,000
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new subdivision residents was a taking of property.112 The ordi-
nance required each subdivider either to dedicate a portion of
his tract or to pay a fee. The court held that because new sub-
divisions both increase city population and diminish available
open space, the city's measure was a legitimate way to maintain
a balance between population and park areas. The court im-
plied that the ordinance would be valid even if the new park
were not located near the subdivision.

Although too few to establish a trend, these decisions suggest
that the Fifth Amendment permits innovative land use control
without compensation when a clear State interest exists.

conclusions
Development of the law by itself cannot achieve environ-

mental quality. It will require concerted use of economic, scien-
tific, and management tools along with application of law. But
the recent pace of development in the law's handling of envi-
ronmental issues has been encouraging. It is both a sign of
progress on environmental problems and evidence of the re-
sponsiveness of our legal system.

The successes of citizen participation in this development owe
much to the groundwork laid in other areas of public concern.
The experience of groups litigating for civil rights, consumer
protection, and other -public interest- issues set the stage for
environmental litigation. So did previous work in implementing
the Administrative Procedure Act and the Freedom of Informa-
tion Act. Also, what has been done to develop the concept of
citizen standing to present intangible concerns is highly relevant
to environmental litigation. In turn, environmental suits can
be expected to increase the effectiveness of other citizen public
interest litigation.

As in other areas of public concern, the organized legal pro-
fession is providing aid and guidance in the development of
environmental law. National and local bar associations have
spawned new committees to study, recommend, and testify be-
fore the Congress on environmental issues. Law schools have
broadened their curricula to include environmental law, and
new law students' organizations are devoting thernseh es to envi-
ronmental protection.

What is unique about current citizen environmental litigation
is that the considerable resources, nationwide attention, and
judicial receptivity accorded it have created, in effect, an -en-
vironmental ombudsman- for the Nation. Rather than creating
a new public officer to challenge official actions on environmental
issues publicly, citizen groups are now doing it themselvesand
are being effective. Legal developments have fostered this, and
the environment has stirred widespread public support as an
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issue. No other country has yet experienced this development.
In the United States, the process will lead to the most rigorous
probing of the envh-onmental impacts of government action and
private action subject to governmental regulation.

The attention now given citizen litigation should not, how-
ever, be allowed to overshadow the need for systematic adminis-
trative action. Nor should it upstage the strides taken by the
Federal Government in controlling the environmental impact
of its own actions and in improving the regulation of pollution.
Nor can litigation be a substitute for legislative authority to
deal with -he basic problems of air and water quality and
land use.

There are serious limits to what citizen litigation can do. The
courts, deciding only the particular cases that reach them, are
not in a position to develop coordinated policies or to provide
consistent implementation. Insulated from the elective process,
they are not equipped to develop standards responsive to public
preferences when values conflict.

Ultimately, government, to which NEPA and the other envi-
ronmental protection legislation assign clear responsibility, must
supply the responsive and systematic action needed for effective
environmen tal management. Undoubtedly this calls for major
reform in agency attituth.s and procedures and difficult decisions
for legislatures. Citizen litigation makes its greatest contribu-
tion by forcing the pace of reform and by acting as one
quality control over government programs. Currently this liti-
gadon helps compel agencies to come to grips with the need
for new environmental policies. And it fuels the move for more
opea and responsive agency procedures and highlights the need
for comprehensive legislative solutions.

NEPA has brought about a basic policy commitment by the
Federal Government comparable to the Full Employment Act
of 1946,115 which created the Council of Economic Advisers,
upon which the Council on Environmental Quality was pat-
terned. It has also supplied tools for implementing that commit-
ment. Its environmental statement requirement has proved an
effective "action forcing" procedure. And its expansion of agency
authority to act on the basis of environmental considerations
is having steadily growing impact.

Important innovations in Federal and State environmental regu-
lation are taking place. At both the Federal and State levels,
the pa,:e of new institutional development in environmental
management has quickened beyond expectation. The broadest
program of environmental legislation ever transmitted to the
Congress is now awaiting action.

The Court of Appeals for the District of Columbia recently
observed:

A new public sensitivity to issues of environmental protection has im-
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posed new responsibilities on the courts, the legislature, and the adminis-
trative agencies.114
Recent developments in the law of environmental protection
indicate that all three bfanches are facing up to these responsi-
bilities.
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appendix

selected environmental protection legislative provisions 1

section 4(1) of the department of transportation act,
49 u.s.c. 1653(0

SEC. 4. (f) It is hereby declared to he the national policy that special effort
should be made to --reserve the natural beauty of the countryside and
public park and recreatio! 'ands, wildh.e and waterfowl refuges, and historic
sites. The Secretary of Transportation shall cooperate and consult with the
Secretaries of the Interior, Housing and Urban Development, and Agri-
culture, and with the States in developing transportation plans and programs
that include measures to maintain or enhance the natural beauty of the lands
traversed. After August 23, 1968, the Secretary shall not approve any program
or project which requires the use of any publicly owned land from a public
park, recreation area, or wildlife and waterfowl refuge of national, State, or
local significance as determined by the.Federal, State, or local officials having
jurisdiction thereof, any land from an historic site of national, State,
or local significance ) determined by such officials unless (1) there is no
feasible and prudent native to the use of such land, and (2) such program
includes all possible ning to minimize harm to such park, recreational
area, wildlife and w. wl refuge, or historic site resulting from such use.

sections 1, 2(a), (E- f the fish and wildlife coordination act,
16 U.S.C. 661, 662( (b)

SEC. 1. For the p- ose of recognizing the vital contribution of our wild-
life resources to th Nation, the increasing public interest and significance
thereof due to expa,..iion of our national economy and other factors, and to
provide that wildlife conservation shall receive equal consideration and be
coorainated with other features of water-resource development programs
through the effectual and harmonious planning, development, maintenance,
and coordination of wildlife conservation and rehabilitation for the purposes
of this Act in the United States, its Territories and possessions, the Secretary
of the Ir terror is authn!ri7ed (1) to provide assistance to, and cooperate with,
Federal, State, and public or private agencies and organizations in the de-
velopment, protection, rearing, and stocking of all species of wildlife,
resources thereof, and their habitat, in controlling losses of the same from
disease or Wher causes, in minimizing damages from overabundant species, in
providing public shooting and fishing areas, including easements across
public lands for access thereto, and in carrying out other measures necessary
to effectuate the purposes of this Act; (2) to make surveys and investigations
of the wildlife of the public domain, including lands and waters or interests
therein acquired or controlled by any agency of the United States; and (3) to
accept donations of land and contributions of funds in furtherance of the
purposes of this Act.

1 Federal law contains many provisions guiding Government action with respectto the environment. This appendix includes only a selection of the important provi-sions cited in the text.
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SEC. 2. (a) Except as hereafter stated in subsection (h) of this section, when-
ever the waters of any stream or other body of water are proposed or author-
ized to be impounded, diverted, the channel deepened, or the sirearn or
other body of water otherwise controlled or modified for any purpose what-
ever, including navigation and drainage, by any department or agency of the
Unitcd Statcs, or by any public or private agency under Federal permit or
license, such department or agency first shall consult with the United States
Fish and Wildlife Service, Department of the Interior, and with the head
of the agency exercising administration over the wildlife resources of the
particular State wherein the impoundment, diversion, or other control
facility i:, be retnS' ed . wi" a view to the conservation of ,,11(!life
resources by prevcIlt,;Ig juss oi and dae...gc to such resoLii as well as pro-
viding for the development and improvement thereof in connection with
such water-resource development.

(b) In furtherance of such purposes, the reports and recommendations of
the Secretary of the Interior on the wildlife aspects of such projects, and any
report of the head of the State agency cxercising administration over the
wildlife resources of the State, based on surveys and investigations conducted
by thc United States Fish and Wildlife Service and such State agency for
the purpose of determining the possible damage to wildlife resources and
for thc purpose of determining means and measures that should be adopted
to prevent the loss of or damage to such wildlife resources, as well as to
provide concurrently for the development and improvement of such resources,
shall be made ae integral part of any report prepared or submitted by any
agency of the Federal Government responsible for engineering surveys and
construction of such projects when such reports are presented to the Congress
or te any agency or person having the authority or the power, by administra-
tive action or otherwise, (1) to authorize the construction or vwazer-resource
development projects or (2) to approve a report on the modification or sup-
plementation 0:: plans for previously -authorized projects, to which this Act
applies. Recommendations of the Secretary of the Interior shall be as specific
as is practicable with respect to features recommended for wildlife con-
servation and development, lands to be utilized or acquired for such purposes,
the results expected, and shall describe the damage to wildlife attributable
to the project and the measures proposed for mitigating or compensating
for thcse damages. The reporting officers in project reports of the Federal
agencics shall give full consideration to the report and recommendations of
the Secretary of the Interior antI to any report of the State agency on the
wildlife aspects of such proieets, and the project plan shall include such
justifiabl!e means and measures for wildlife purposes as .the reporting agency
finds should be adopted to obtain maximum overall project benefits.

sections 2 (a), (c), 3 of the wilderness act,
16 u.s.c. 1131 (a), (c), 1132

SEC. 2. (a) In order to assure that an increasing population, accompanied
by expanding settlement and growing mechanization, does not occupy and
modify all areas within the United States and its possessions, leaving no lands
designated for preservation and protection in thcir natural condition, it is
hereby declared to be the policy of thc Congress to secure for the American
people of prcsent and future generations thc benefit,: of a n enduring resource
of wilderness. For this purpose there is hereby established( a National Wilder-
ness Preservation System to be composed of federally owned areas designated
by Congress as "wilderness areas", and these shall he administered for the
use and enjoymcnt of the American people in such manner as will leave
them unimpaired for future use and enjoyment as wilderness, and so as to
provide for the protection of these areas, the preservation of their wilderness
character, and for the gathering and dissemination of information regarding
their use and enjoyment as wilderness; and no Federal lands shall be desig-
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nated as "wilderness areas" except as pfovided for in this Act or by a sub-
sequent Act.

(c) A wilderness, in contrast with those areas where man and his own
works dominate the landscape, is hereby recognized as an area where the
earth and its community of life are untrammeled by man, where man him-
self is a visitor -.vho does not remain. An area of wilderness is further
defined to mean in this chapter an area of undeveloped Federal land re-
taining its primeval character and influence, without permanent improve-
ments or human habitation, which is protected and managed so as to pre-
serve its natural conditions and which (I) generally appears to have been
affected plimarily by the forces of nature, with the imprint of man's work
substantially unnoticeable; (2) has outstanding opportunities for solitude
or a primitive and unconfined type of recreation; (3) has at least five
housand acres of land or is of sufficient size as to make practicable its

preservation and use in an unimpaired condition; and (4) may also con-
tain ecological, geological, or other features of scientific, educational, scenic,
or historical value.

SEC. 3. (a) All areas within the national forests classified at least 30 days be-
fore September 3, 1964 by the Secretary of Agriculture or the Chief of the
Forest Service as "wilderness", "wild", or "canoe" arc hereby designated as
wilderness areas. The Secretary of Agriculture shall

(1) Within one year after September 3, 1964, file a map and legal
description of each wilderness arca with the Interior and Insular Af-
fairs Committees of the United States Senate and the Flouse of Repre-
sentatives, and such descriptions shall have the same force and effect as
if included in this chapter: Provided, however, That correction of
clerical and typographical errors in such legal descriptions and maps
may be made.

(2) Maintain, available to the public, records pertaining to said
wilderness areas, including maps and legal descriptions, copies of regula-
tions governing them, copies of public noices of, and reports submitted
to Congress regarding pending additions, eliminations, or modifications.
Maps, legal descriptions, and regulations pertaining to wilderness areas
within their respective jurisdictions also shall be available to the public
in the offices of regional foresters, national forest supervisors, and forest
rangers.

(b) The Secretal.N of Agriculture shall, within ten years after September 3,
1964, review, as to its suitability or nonsuitability for preservation as wilder-
ness, each area in the national forests classified on September 3, 1964 by the
Secretary of Agriculture or the Chief of the Forest Service as "primitive"
and report his findings to the President. The President shall advise the
United States Senate and House of Representatives of his recommendations
with respect to the designation as "wilderness" or other reclassification of
each area on which review has been completed, together with mat)s and a
definition of boundaries. Such advice shall be given with respect to not less
than one-third of all the areas now classified as "primitive" within three
years after Septet:ther 3, 1964, not less than two-thirds within seven years
after September 3, 1964, and the remaining areas within ten years after
September 3, 1964. Each recommendation of the President for designation as
"wilderness" shLiI1 become effective only ir so provided by an Act of Congress.
Areas classified as "primitive" on September 3, 1964 shall continue to be
administered under the rules and regulations affecting such areas on Septem-
ber 3, 1964 until Congress has determined otherwise. Any such area may be
increased in size by the President at the time he submits his recommenda-
tions to the Congress by not more than five thousand acres with no more
than one thousand two hundred and eighty acres of such increase in any one
compact unit; if it is proposed to increase the size of any such area by more
than five thousand acres or by more than one thousand two hundred and
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eighty acres in any one compact unit the increase in size shall not become
effective until acted upon by Congress. Nothing herein contained shall limit
the President in rcoposing, as part of his recommendations to Congress,
the alteration of existirw boundaries of primitive areas or recommending the
addition of any contiguous area of national forest lands predominantly of
wilderness value. Notwithstanding any other provisions of this Act, the Sec-
retary of Agriculture may complete his review and delete such area as may
be necessary, but not to exceed seven thousand acres, from the southern tip
of the Gore Range-Eagles Nest Primitive Area, Colorado, if the Secretary
determines that such actitra is in the public imerest.

(c) Within tcn years after September 3, 1964 the S2cretary of the Interior
shall review every roadless area of five thousand contiguous acres or more in
the national parks, monuments and other units of the national park system
and every such area of, anr1 every roadless island within, the national wild-
life refuges and game ranges, under his jurisdiction on September 3, 1964
and shall report to the President his recommendation 2s to the suitability or
nonsuitability of each such area or island for preservation as wilderness. The
President shall advise the President of the Senate and the Speaker of the
House of Representatives of his recommendation with respect to the designa-
tion as wilderness of each such area or island on which review has been
completed, together with a map thereof and a definition of its boundaries,
Such advice shall be given with respect to not less than one-third of the
areas and islands to be reviewed under this subsection within three years
after September 3, 1964, not less than two-thirds within seven years of Sep-
tember 3, 196A, and the remainder within ten years of September 3, 1964. A
recommendation of the President for designation as wilderness shall become
effective only if so provided by an Act of Congress. Nothing contained herein
shall, by implication or otherwise, he construed to lessen the present statutory
authority of the Secretary of the Interior with respect to the maintenance
of roadless areas within units of the national park system.

(d) (1) The Secretary of Agriculture and the Secretary of the Interior shall,
prior to submitting any recommendations to the President with respect to
the suitability of any area for preservation as wilderness

(A) give such public noticc of the proposed action as they deem
appropriate, including publication in the Federal Register and in a
newspaper having general circulation in the arca or areas in the vicinity
of the affected land;

(B) hold a public hearing or hearings at a location or locations con-
venient to the arca affected. The hearings shall be announced through
such means as the respective Secretaries involved deem appropriate,
including notices in the Federal Register and in newspapers of general
circulation in the area: Provided, That if thc lands involved are located
in more than one State, at least one hearing shall be held in each State
in which a portion of the land lies;

(C) at least thirty days before the date of a hearing advise the Gov-
ernor of each State and the governing board of each county, or in
Alaska the borough, in which thc lands are located, and Federal depart-
ments and agencies concerned, and invite such officials and Federal agen-
cies to submit their views on the proposed action at the hearing or by
no later than thirty days following the date of the hearing.

(2) Any views submitted to the appropriate Secretary under the provisions
of (1) of this subsection with respect to any area shall bc included with any
recommendations to the President and to Congress with respect to such arca.

(e) Anv mcl 'ideation or adjustment of boundaries of any wilderness area
shall be recommended by the appropriate Secretary after public notice of
such proposal and public hearing or hearings as provided in subsection (d)
of this section. The proposed modification or adjustment shall then be rec-
ommended with map and description thereof to the President. The President
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Shall advise the -United States Senate and the House of Representatives of
his recommendations with respect to such modification or adjustment and
such recommendations shall become effe-tive only in the same manner as
provided for in subsections (b) and (c) of this section.

section 10(a) of the federal power act, 16 u.s.c. 803(a)
SEC. 10. All licenses issued under this Part shall be on the following

cOndi Lions:
(a) That. the project adopted, including the maps, ph-ts, and specifications,

shall be such as in the judgment of the Con-nnission wiJI be best adapted to
a comprehensive plan for improving or developing a waterway or waterways
for the use Or benefit of interstate or foreign commerce, for the improvement
and utilization of waterpower development, and for other beneficial public
uses, including recreational purposes; and if necessary in order to secure
such plan the Commission shall have authority to require the modifica
tion of any project and of the plans and specifications of the project works
before approval.

sections 1, 20 of the national park service act, as amended,
16 u.s.c. 1, 20

SEC. 1. There is created in the Department of the Interior a service to be
called the National Park Service, which shall be under the charge of a
director. The Secretary of thc Interior shall appoint the- director, and there
shall also be in said service such subordinate officers, clerks, and employees
as may be appropriated for by Congress. The service thus establi7:hed shall
promote and regulate the use of the Federal areas known as national parks,
monuments, and reservations hereinafter specified, except such a:. arc under
the jurisdiction of the Secretary of the Army, as provided by law, by such
means and measures as conform to the fundamental pr. rpose of tht2 said
parks, monuments, and reservations, which purpose is to conserve the scenery
'and the natural and historic objects and the wi/d life therein and to provide
for thc enjoyment of the same in such manner and by such means as will
leave them unimpaired for the enjoyment of future generations.

SEC. 20. In furtherance of the Act of August 25, 1916 [the National Park
Service Act], as amended, which directs the Secretary of the Interior to ad-
minister national park system areas in accordance with the fundamental
purpose of conserving their scencry, wildlife, natural and historic objects,
and providing for their enjoyment in a manner that will leave them un-
impaired for the enjoyment of future generations, the Congress hereby finds
that the preservation of park values requires that such public accommoda-
tions, facilities, and services as have to be provided within those areas should
be provided only under carefully 'controlled safeguards against unregulated
and indiscriminate use, so that the heavy visitation will not unduly impair
these values and so that development of such facilities can best be limited
to locations where the least damage to park values will be caused. It is the
policy of the Congress that such development shall be limited to those that
arc necessary and appropriate for public use and enjoyment of the national
park arca in which they arc located and that are consistent to the highest
practicable degree with the preservation and conservation of the areas.

sections 1, 106 of the national 'historic preservation act
of 1966, 16 u.s.c. 470, 470f

SEC. 1. The Congress finds and declares
(a) that the spirit and direction of the Nation arc founded upon and

reflected in its historic past;
(b) that the historical and cultural foundations of the Nation should
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be preserved as a living part of our community life and development
in ordcr to give a sense of orientation to the American people;

(c) tha::., in the facc of ever-increasing cxtcnsions of urban centers,
highways, and residential, commercial, and industrial developments, the
present governmental and nongovernmental historic preservation pro-
grams and activities are inadequate to irsure future generations a gen-
uine opportunity to appreciate and enjoy the rich heritage of our
Nation; and

(d) that, although the rriajor burdens of historic preservation have
been borne and' .major efforts initiated by private agencies and individ-
uals, and both should continue to play a vital role, it is nevertheless
necessary and appropriate for the Federal Government to accelerate its
historic preservation programs and activities, to giv1-2 maximum encour-
agement to agencies and individuals undertaking pr .7ervation by private
means, and to assist State and local governments and the National Trust
for Historic Preservation in the United Statcs to expand and accelerate
their historic preservation programs and activities.

SEC. lOG. The head of any Federal agency having direct or indirect juris-
diction over a proposed Federal or federally assisted undertaking in any
State and the 71ead of any Federal department or independent agency having
authority to license any undertaking shall, prior to the approval of the
expenditure of any Federal funds on thc undertaking or prior to the issuance
of any license, as the case may be, take into account the effect of the under-
;.-tking on any district, site, building, structure, or object that is included
in (lie National Register. The hcad of any such Federal akricy shall afford
the Advisory Council on Historic Preservation established under title II of
this Act a roasonahle opportunity to comment with regard to such under-
takinz.

sections 1, 2, 4 of T'le multiple use-sustained yield act
of 1960, 16 u.s.c. 528, 529, 531

SEC. 1. It is the policy of the Congrcss that the national forests are estab-
lished and shall be administered for outdoor recreation, range, timber, water-
shed, and wildlife and fish purposes. The purposes of this Act arc declared to
be supplemental to, but not in derogation of, the purposes for which the
national forests were established as be t forth in section 475 of this title.
Nothing herein sha:: be construed as affecting thc jurisdiction or responsi-
bilities of the several States with respect to wildlife and fish on the national
forcsts. Nothing herein shall be construed so as to affect the use or ad-
ministration of the mineral resources of national forcst lands or to affect the
use or administration of Federal lands not within national forcsts.

SEC. 2. The Secretary of Agriculture is authorized and directed to develop
and administer the renewable surface resources of the national forests for
multiple usc and sustained yield of the several products and services obtained
therefrom. In the administration of the national forests due consideraiion
shall be given to the relative values of the various resources in particular
areas. The establishment and maintenance of arcas of wiltlerness are con-
sistent with the purposes arid provisions of th:s Act.

SEC. 4. As used in this Act, the following terms shall have the following
meanings:

(a) "Multiple use" means: The management of all the various renewable
surface resources of the national forests so that they are utilized in the
combination that will best meet thc needs of the American people; making
the most judicious use of the land for some or all of thesc resources or
related services over areas large enough to provide sufficient latitude for
periodic adjustments in use to conform to changing needs and conditions;
that some land will be used for less than all of the resources; and harmoni-
ous and coordinated management of the various resources, each with the
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othcr, without impairment of thc productivity of the land, .with considera-
tion being given to the relative values of the various resources, and not
necessarily the combination of uses that will give thc greatest dollar *---turn
or the greatest unit output.

(b) "Sustained yield of the several products and services" means the achieve-
ment and maintenance in 7nerpetuity of a high-level annual or regular
periodic output of thc varinns renewable resources of the national forests
without impairment of the productivity of the land.

section 136 of the federal-aid highway act of 1970,
23 u.s.c. 109 (g)-(j)

(g) The Secretary shall issue within 30 clays aftcr thc day of enactment
of the Federal-Aid Highway Act of 1970 guide"-tes for minimizing possible
soil erosion from highway construction. Such guidelines shall apply to all
proposed projects with respect to which plans, specifications, and nstimates
are approved by the Secretary aftcr the issuance of such guideline:1%

(h) Not later than July 1, 1972, the Secretary, after consultation with
appropriate Federal and State officials, shall submit to Congress, and not
later than 90 days after such submission, promulgate guidelines designed
to assure that possible adverse economic, social, and environmental effects
relating to any proposed project on any Federal-aid system nave been fully
considered in developing such project, and that the final decisions on the
project arc made in thc best overall public interest, taking into consideration
the need for fast, safe and efficient transportation, public services, and the
costs of eliminating or minimizing such adverse effects and the following:

(1) air, noise, and water pollution;
(2) destruction or disruption of man-made and natural resources,

aesthetic values, comnmnity cohesion arid the availability of public
facilities and service:i;

(3) adverse employment effects, nJ tax and property value losses;
(4) injurious di5.placement of people, businesses and farms; and
(5) disruption o desirable community and regional growth.

Such guidelines shall apply to all proposed projects with respect to which
plans, specifications, and estimates are approved by the Secretary after the
issuance of such guidelines.

(1) The Secretary, after consultation with appropriate Federal, State, and
local officials, shall develop and promulgate standards for highway noise
levels compatible with different land uses and after July 1, 1972, shall not
approve plans and specifica:ions for any proposed project-en any Federal-aid
system for which location approval has not yet been secured unless he deter-
mines that such plans and specifications include adequate measures to im-
plement the appropriate noise level standards.

(j) The Secretary, after consultation with the Administrator of the Envi-
ronmental Protection Agency, shall develop and promulgate guidelines to
assure that highways constructed pursu-nit to this title are consistent with
any approved plan for the implementation of any ambient air quality
standard for any air quality control region designated pursuant to the Clean
Air Act, as amended.

section 16 (c) (4) of the airport and airway development act,
49 u.s.c. 1716 (c) (4)

SEC. 16. (e) (4) It is declared to be national policy that airport development
projects authorized pursuant to this Part shall provide for the protection and
enhancement of the natural resources and the quality of environment of the
Nation. In implementing this policy, the Secretary shall consult with the
Sccrctarics of the Interior and Health, Education, and Welfare with regard tothe effect that any project involving airport location, a major runway ex-
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tension, or runway location may have on natural resources including, but
not limited to, fish and wildlife, natural, scenic, and recreational assets, water
and air quality, and ethel.. factors affecting the environment, and shall au-
thorize no such project found to have adverse effect unless the Secretary
shall render a finding, in writing, following a full and complete review,
which shall be a matter of public record, that no feasible and prudent al-
ternative exists and that. all possible steps have been takcn to minimize
such adverse effect.

section 14 of the urban mass transportation act of 1964,
as amended, 49 u.s.c. 1610

SEC. 14. (a) It is hereby declared to be the nati-anal policy that special
effort shall be made to preserve the natural beauty of thc countryside, public
park and recreation lands, wildlife and waterfowl refuges, and important
historical and cultural assets, the planning, designing, and construction
of urban mass transportation projects for which Federal assistance is pro-
vided pursuant to section 3 of this Act. In implementing this policy the
Secretary shall cooperate and consult with the Secretaries of Agriculture,
Health, Education, and Welfare, Housing and Urban Development, and
Interior, and with the Council on Environmental Quality with regard to each
project that many have a substantial impact on the environment.

(b) The Secretary shall review each transcript of hearing submitted pur-
suant to section 3(d) to assure that an adequate opportunity was afforded
for the presentation of views by all parties with a significant economic,
social, or environmental interest, and that the project aprlication includes
a detailed statement on

(1) thc environmental impact of thc proposed project,
(2) any adverse environmental effects which cannot be avoided should

the proposal be implemented,
(3) alternatives to thc proposed project, and
(4) ;rreversible and irretrievable impact on the environment which

niay be involved in the proposcd project should it be implemented.
(c) The Secretary shall not approve any application for assistance under

section 3 unless he finds in writing, after a full and complete review of the
application and of any hearings held before the State or local public agency
pursuant to section 3(d), that (1) adequate opportunity was afforded for the
presentation of views by all parties with a significant economic, social, or
environmental interest, and fair consideration has been given to the preserva-
tion and enhancement of the environment and to the interest of the corn-
rmmity in which the project is located, and (2) either no adverse environ-
mental effect is likely to result from such project, or there exists no feasible
and prudent alternative to such effect and all reasonable steps have been
taken to minimize such effect. In any case in which a hearing has not been
held before the Statc or local agency pursuant to section 3(d), or in which
the Secretary determines that the record of hearings before thc State or local
public agency is inadequate to permit him to make the findings required
under the preceding sentence, he shall conduct hearings, after giving ade-
quate noticc to interested persons, on any environment issues raised by such
application. Findings of the Secretary under this subsection shall be made
a matter of public record.
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tiva inner city
environment

Life in the inner city embraces a range of environmental prob-
lems, some starkly evident, some disguised, some acknowledged
as environmental, some wearing other labels. The inner city has
no classifiable boundaries setting it apart from the rest of theurban area, but it generally includes the decaying, older areaswhich usually intertwine with or the center of the cii vThe term is also apr lway from the central corewhich share similar c -,Laracteristics.

The inner city, whatever its precise boundaries, is recognizedby its inferior environment. Air pollution, a problem for nearlyall of the Nation, lays its pall most heavily over the inner city in
many metropolitan areas. Open space, parks, and recreational op-
portunity are high priorities for a better environment. Yet in the
inner city they are lacking to a higher degree than in other partsof the urban complex. Problems of noise, sanitation, and conges-tion affect nearly all sectors of the larger cities. But overcrowding,
rats, flaking leaded paint, deteriorating housing, and everpresentlitter and garbage are afflictions more typical of the inner city.

Although an annual report cannot hope to cover the entire range
of environmental factors in all of America, it was felt that special
attention this year should be given to the inner city where many of
our most severe environmental problems interact with social and
economic conditions which the Nation is also seeking to improve.

This chapter is thus an attempt to focus on some of the acute
environmental problems faced by the inner city. It is necessarily
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incomplete and inconclusive because environmental problems in
the urban setting cannot be sharply differentiated from nonenvi-
ronmental problems; because for many of the problems affecting
the inner city, there are no acceptable, quick answers; and be-
cause the afflictions of the inner city are closely related to the
difficulties which beset the entire urban area. The chapter high-
lights a series of problems different in many respects from those
of traditional conseivation. It attempts to lay a preliminary basis
for a broader dialogue on the problems of the urban environ-
ment, many of which are most severe in the inner city.

The environmental decay of the inner city, of course, affects
more .Ian the poor. Middle and upper income families residing
within inner city sanctuaries are not spared the health and eco-
nomic toll of air pollution, noise, and traffic congestion. Yet they
can insulate themselves from some of the environmental burdens
of Life in the city: Air conditioners screen the air and shut out
strc-t noise, housing is kept in repair against the assaults of
weather and rodents, much more living space is available, and
mobitity and higher income make it possible to escape periodically
to e pleasant environments. For the inner city poor, however,
there is little relief and limited opportunity for escape.

ie traditional environmental objectives of clean air and water
an( preservation of national parks and wilderness are not the
cer concerns of most inner city poor. 'They focus instead on
mc immediate economic and social interests. Some spokesmen
for inner city areas fear that the environmental movement may
divert public attention and funds from these issues to more
traditional environmental issues. For many inner city residents,
the overwhelming concern is poverty and its accompanying ills
inadequate hous high crime rates, poor health, unsanitary
conditions, ina( .cluate education and recreation, and drug addic-
tionall of which are exacerbated by racial discrimination.
These factors may not be environmental when looked at indi-
vidually. But their net effect is to lower the quality of life.

Nevertheless, there is growing evidence that among the urban
poorthose with the most to gain from environmental improve-
mentsare some who have decided to embrace environmental-
ism in their own distinct way. Their use of the term environment
is broader than the traditional definition. Their concept em-
braces not only more parks, but better housing; not only cleaner
air and water, but rat extermination.

The environmental movement in the inner city is still in its
infancy, although inner city groups and established environ-
mental organizations are beginning to identify some shared ob-
jectives. In a number of citiesBoston, Cleveland, Detroit, Los
Angeles, New York, Philadelphia, St. Louis, Washington, D.C.
community groups and new organizations are attacking environ-
mental --oblems of the inner city. At the same time, some tradi-
tional conservation groups are developing programs to assist in
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improving the quality of life in inner city neighborhoods. An
example is Young Adults for Resources and the Environment
(YARE). A small spinoff from the Izaak Walton League of Amer-
ica, it is intended to open channels of communication between
inner city young adults and citizen conservation organizations
through environmental workshops and citizen action projects
such as antilitter programs, and organization of people to par-
ticipate in hearings on local issues which affect their interests.
YARE is working in Cleveland, Duluth, New York City, and
Washington, D.C.

At the White House Conference on Youth in April, an envi-
ronmental task force concluded:

Although environmental degradation has become recognized in recent years
as a major social crisis, the public focus on this issue has usually been di-
rected towards problems that are important to middle-class Americans. The
issues of urban transportation, slum housing, inadequate health care, recrea-
tion and education, and unemployment are vital to urban poor people; but
have not been properly understood in an environmental context or dealt
with from an ecological perspective.
Conference delegates passed a resolution "that national priority
be given to the actions necessary to improve the quality of the
environment of the people of America's inner cities."

Several existing Federal programs deal with the physical cir-
cumstances of the inner city environment. Some of these, such as
air and water pollution control or parkland development, are
directed toward all citizens. A few programs, such as Federal
assistance to urban areas for rat control, are aimed primarily at
inner city problems.

The variety of environmental problems of the inner city and
the absence of simple answers to these problems make it par-
ticularly important that efforts to overcome them be taaored
to the needs and priorities of each locality. This becomes even
more important when it is recognized that most of the resources
used for coping with the broad environmental problems of a
city are raised within the locality itself. Federal assistance,
although large and continuing to grow, is only a fraction of the
total resources available for dealing with local problems. A
solution to these problems requires, first of all, that the signifi-
cant local resources be used in a planned, effective way to meet
locally determined priorities. Federal aid can be most effective
when it helps the locality to meet its own recognized needs
rather than impeding or distorting local priorities.

air pollution
Air pollution generally hangs more heavily over the inner city

than the rest of the urban area, and far more heavily than
over- most suburban and rural areas. In some cities the central
business district absorbs the most severe air pollution; in other
cities close-in industrial areas bear the heaviest pollution loads.
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The largest concentrations of the urban poor often live near
th.:-.se two areas. A 1969 study conducted for the National Air
Pollution Control Administration (NAPCA, now a part of the
Environmental Protection Agency) confirmed that concentrations
of particulate matter, carbon monoxide, and sulftn: oxides decline
steadily out from urban areas (urban measuring points are all
located in downtown areas). This may be seen in Table 1.

Based on samples collected over a 2-year period, the study
shows that average concentrations of particulates in nonurban
areas are between 10 and 50 percent of the average in urban
areas. Moreover, within metropolitan regions, similar varia-
tions hold between suburbia and the central city.

A study of the St. Louis area made in 1966 by NAPCA re-
ported that suspended particulates, dust fall, and concentrations
of sulfur dioxide were h igher in the predominantly poor black
neighborhoods of St. Louis and East St. Louis than elsewhere in
the metropolitan area.

A recent air pollution computer model of the Chicago region,
when correlated with census data, indicates that the lowest in-
come neighborhoods are in the areas of highest pollution con-
centrations (see Figures 1 and 2). Similar conclusions surface in
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Figure 1

Current Expected Mean Concentrations
of Sulfur Dioxide, Chir-ngn,
and Gary, Ind.

(In micrograms per cubic meter)

1970 Poverty Areas. Chicago

1960 Poverty Areas, ary (1970 census stet aot avaiiable)

Source: Based on computer simu:ation model of data frim :mic Energy Commission, Argonne
National Lahoraiory, and on U.S. Department of Commerce E-1.. tau of the Census data.

data drawn from Kansas City, Mo., S -ouis, and Washington,
D.C. (see Table 2).

Another survey conducted by NAPC- of 22 other metropolitan
areas, including Cincinnati, Dallas-For: Worth, Denver, Indianap-
.olis, Louisville, New York City-Northc ia New Jersey, Pittsburgh,
Providence, San Antonio, and Seattle Fubstantiates unequal geo-
graphical distribution of certain pollutants within metropolitan
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Figure 2

Current Expected Particulate Concentrations
for Chicago, M., and Gary, Ind.

(In micrograms per cubic meter)

sv%

1970 Poverty Areas, Chicago

1960 Poverty Areas, Gary (1970 census statistics not available)

Source: Based on computer simulation model of data from Atomic Energy Commission, Argonne
National Laboratory, and on U.S. Department of Commerce, Bureau of the Census data.

areas_ Emissions of carbon monoxide, sulfur oxides, and particulate
matter in these areas were measured by source and proximity to
heavy population centers. Emissions of carbon monoxide result
from vehicles; sulfur oxides and particulate emissions come from
residential and commercial burning of coal and oil. For each of the
three pollutants, the pattern is the same: Emission densities are
highest in the core city and diminish with distance outward. Over-
all, the areas of highest emissions within the tested cities coincide
with the areas of highest population density.
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Air Pollution Exposure Indices
by income

Income
Kansas City '

0-2,9-99
3,000-4,999
5,000-6,999
7,000-9,999

10,000-14,999
15,000-24,999
25,000-over

Suspen--1.en

72;,4
66_5
63:5
'60:1
57:6
58.1

St. Louis
0-2,999 91-.3.

3400-4/888 853
5,000-6099. -7.9:.2
7,000-9,999 75:4

'10,000=14,999 .' /3...0
15,000::24,999 68;8
25,000-oriier

.

-611,9:

Washington, D.C. _ .
0-27999 .' 64.6

't1
3,0001-4;999

::- 4765,000-6,999. .
7,000-9,999 :.-- -49.

'10.,000-14,-999
15,000-24;999,'
,-.490--70Y0.! ,-...2_. ,,,....--.1...... . ris.---, ..... - .......-

Mean

0.22 1.16
20 1-..00
.18 .98
.17 .93
.15 .86
.14 .86
.12 .76

88
:

Other pollutants confirm this pattern. Lead, for example, is
a potentially poisonous metal commonly found in the atmosphere
and in the soil near heavily traveled roadways. Data vary widely
among sampling sites, but lead levels in the blood appear par-
ticularly high among urban area dwellers. A study of major cities
by the Environmental Protection Agency reported that a tmos-
pheric lead had increased significantly in the seven years ending
in 1969. In Cincinnati, the increase ranged from 13 to 33 percent;
in Los Angeles, from 33 to 64 percent; and in Philadelphia, from
2 to 36 percent.

Blood specimens of three groups of persons in the Philadelphia
area were taken to determine the amount of lead in their sys-
tems. The groups were divided into those who had lived and
worked within a 25-block radius of City Hall for 5 years, those
who commuted regularly from the suburbs to work in the down-
town area, and those who lived in the same neighborhood as
the suburban commuters but a3so worked in the suburbs. For
both men and women, lead was cignificantly highest in the city
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dwellers. 'The suburbanites who worked in the city showed
higher lead concentrations than those who lived and worked in
the suburbs.

water pollution
Inner city residents are delivered the same water as any other

urban residents. But they frequently face added problems. Water
pipes in inner city housing are sometimes old and ill-kept and
often contain pipe or joint cementing compound made of lead
(no longer used in construction). Under such conditions, water
containing as much as 920 micrograms of lead per liter has been
found in inner city areas, compared to an average of 20 mir-ro-
grams per liter elsewhere.

Inner city residents have limited access to water recreation.
Conclusive data are lacking on how often the urban poor use
nearby water bodies. River courses and harbors located within
and next to large cities often contain dangerously high levels of
bacteria and other pollutants. Yet they often constitute the only
source of water recreation easily accessible to the urban poor. The
cleaner waters are for many inner city dwellers more distant
than a convenient 1-day round trip will allow, and thus out of
reach for those not able to afford overnight accommodations.

solid waste
Junk and litter accumulated in streets, on sidewalks, and in

vacant lots and doorways are a familiar sight in poverty areas and
cannot help having a psychological effect on those who live there.
The resident often despairs of keeping his small living space clean
when all around him are litter and garbage. He may conclude that
since refuse collection is a public service, the abundance of uncol-
lected litter indicates that his neighborhood is being discriminated
against. Residents in 9 of 20 cities surveyed by the National Advi-
sory Commission on Civil Disorders listed inadequate sanitation
and garbage removal as significant grievances. Many cities able to
set their own priorities with Federal funds have placed emphasis
on sanitation services such as collecting garbage, buying trash and
garbage containers for the city poor, removing abandoned automo-
biles, cleaning up littered vacant lots, and increasing the number
of sanitation workers.

Solving the problem involves more than merely upgrading
municipal services. Some New York City poverty areas have
garbage pickups six times a week, compared to three times a
week elsewhere in the city. In Chicago, inner city poor are
served by three collections a week, compared to one collection
in the rest of the city. Yet inner city littering and unsanitary
conditions continue, and there is widespread disenzhantment
at the failure of cleanup campaigns to have any lasting effect.

The reasons for this failure to maintain sanitary conditions in
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the inner city are complex and interrelated. Frustration over
limited opportunities for housing, employment, and education
can lead residents of the inner city to withdraw from active
efforts to improve conditions around them. This psychological
impact is worsened by physical conditions which work against
sanitation. Buildings designed in earlier days have been sub-
divided into numerous crowded living units, with little provision
for storage areas, common spaces, or refuse collection systems.
Receptacles are often nonexistent, makeshift, or in poor con-
ditionall leading to a situation in which wind, animals, and
vandals spread litter throughout houses and neighborhoods. The
abundance of vacant lots and abandoned structures, already
strewn with refuse, encourage further junk, garbage, and other
debris. Together these forces work to frustrate even the most
willing city sanitation department in working with residents
toward a cleaner neighborhood. Also, sanitation collection sei v-
ices have been criticized as perfunctory in some poverty areas.
Often such services are confined to curbside collection of packaged
refuse, ignoring litter in lots, sidewalks, and gutters.

Strewn garbage, besides being unattractive and odorous, also
invites rodents. Rats feed on easily accessible garbage and present
a health problem to inner city residents. Greater than the danger
of the diseases they carry is the insecurity and fear they inspire,
especially in parents with small children.

An estimated 60 to 90 percent of rat bites occurs in inner city
neighborhoods. Eighty percent occurs after midnIght when most
victims are asleep. The problem is intensified by large-scale
building demolition in old, inner city areas, where rats are dis-
lodged and then flee to other parts oi the city. The presence of
rats in an apartment often has nothing to do with the particular
building's cleanliness. Substandard housing often is replete with
holes in basement walls or around windows and pipes, giving
rats entry points from which they fan out through a building.

neighborhood deterioration
Landlord abandonment of buildings, widespread dilapidation,

and health effects of lead paint chips on children are all problems
characteristic of many inner city neighborhoods. Some inner city
areas show their scars openly with vacant stores, burned-out
buildings, and boarded-up windows. Deteriorating on the inside,
litter-strewn on the outside, block after block of decay provides
a depressing setting for life.

When a landlord no longer provides services and upkeep for
an occupied building and defaults on taxes or mortgage pay-
ments, a building is often on the way to abandonment, a major
phenomenon of inner city poverty areas. The economics of aban-
donment can be traced back to the time immediately after World
War II when a rural-to-urban migration swelled the tide of black
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families to the Northern and Midwestern cities. The exodus of
middle class whites to the suburbs, which started in the 1920's,
was already in full swing, and large, older homes in the inner
city were subdivided by speculators hoping to capitalize on the
growing demand for low-rent housing for the migrants. There
was little new building in the depression and war years. Urban
renewal, highway construction, and other programs of the post-
war period, which resulted in clearing large numbers of living
units, increased the pressures as more low-income, nonwhite
families competed for the remaining affordable housing. For a
time, it was a lucrative market for landlords. They could invest
little, give minimum services, and still collect rent.

After further dividing units and reducing maintenance, land-
lords often begin to run into hard economic going because of
higher property taxes, higher mortgage rates, and increased costs
attributable to intensive use and an accumulation of unattended
maintenance problems. If rents are raised too high, families simply
cannot pay; if rents are too low, landlords have little incentive to
maintain the buildings. Becoming delinquent in his ever rising
city property taxes is often the last attempt by a landlord to make
a profit c. In some cities, actions on tax delinquency may take as long
as 2 to 5 years. Complete failure to provide services is soon fol-
lowed by an exodus of tenants and thus by abandonment. Often
the abandoned units are then illegally occupied by addicts and
derelicts and are vandalized. Many are destroyed by fire.

It is estimated that there are more than 100,000 abandoned
dwelling units in New York City, between 20,000 and 30,000 in
Philadelphia, more than 10,000 in St. Louis, 4,000 or more in
Baltimore, and 5,000 or more in Chicago. Abandonment often
occurs even in cities with relatively limited supplies of available
housing. The percentage of dwelling units for rent or sale in
New York City is only 1.7, in Philadelphia, only 2.8. These low
vacancy rates, ,:oupled with a heavy rate of abandonment, indi-
cate that buildings are being abandoned even when people need
homes. Moreover, the problem is not confined to the biggest
cities. Erie, Pa., for instance, has a vacancy rate of 2.3 percent
and 5,000 abandoned units.

A survey of seven cities conducted in 1970 by the Urban
League and the Center for Community Change indicates the
extent to which abandonment is concentrated in the inner city.
A study of typical inner city neighborhoods in seven cities showed
that five had "serious" abandonment problems. In a St. Louis
Model Cities area, 16 percent of all residential structures were
abandoned. In a Brooklyn area, 6 to 10 percent of the buildings
were found abandoned, and in the Woodlawn area of Chicago,
by 1970, abandonment and demolition reached 1 5 to 20 percent
of the total structures existing in 1960.

Two cities which did not have a serious abandonment problem
in the neighborhoods surveyed were Atlanta and Detroit. The rea-
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sons given were a relatively high incidence of home ownershipand banks willing to supply conventional mortgage funds for re-pair or purchase to any qualified borrower in any part of the city.In both Atlanta and Detroit the causal factor for these observationsappears to be the emergence of a strong black middle class. Neigh-borhood stability was further promoted in Detroit by the fact thateconomically mixed neigh")orhoods were in close physical prox-imity and in Atlanta by the fact that economic groups were mixedwithin neighborhoods.
As the abandonment rate approaches 5 percent, it appears toaccelerate. A New York study documents the speed with whichabandonment can overtake structurally sound dwellings. In theBrownsville area of Brooklyn, 448 unitsone entire city blockwhich were classified as sound in the 1960 census, were aban-doned by 1969.
Overcrowding in urban areas is another prublem confinedlargely to the inner city. In 1966, poverty areas of Oakland,Calif., recorded 13.2 percent of all households as overcrowdedaveraging more than one person per room. More than one-fifthof Oakland's families classified below the poverty level lived inovercrowded housing, compared with 5 percent of the city's non-poverty families. Overcrowding leads to greater maintenancerequirements and faster deterioration.It is important to understand clearly the dual problems ofabandonment and crowding in inner city housing. Abandon-ment pockmarks neighborhoods with dilapidated structures andrubble-filled lots. It works against the feeling of community thatderives from solid blocks of homes and stores. Crowding inhousing, on the other hand, affects the home enviro*--ment.Abandonment and crowding go together because the loss ofhousing through abandonment means more crowding in remain-ing structures. Thus occurs the incongruous phenomenon oflower densities per acre in the inner city caused in part by aban-donment, but higher densities in some buildings as the poorcrowd into the limited remaining affordable housing.

Another element of deteriorating housing in the inner cityis lead poisoning. Lead in gasoline, which adds to air pollution,is generally recognized as an environmental hazard, but lead inpaint is a less known and more immediate problem for the poor.Lead is present in the paint, plaster, and caulking of some olderhouses and apartments which are now in decaying neighbor-hoods. About 30 years ago, nontoxic paint was developed, andtoday the sale of interior paint in exrss of 1 percent lead isillegal in most urban areas. The newer paints, however, onlycover the old toxic paints. Flaking and chipping make leadedpaint, along with the newer coat, available to the unwittinggrasp of a child.
Ingestion of lead occurs mostly among children between theages of 1 and 3 who exhibit pica, a craving for nonfood slib-
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stances. Prolonged or recurrent ingestion of -this lead produces
abnormal levels of lead in the blood and, in a significant number
of cases, lead poisoning. According to a policy statement of the
Surgeon General of the U.S. Public Health Service, "A growing
body of data from studies in many cities has established beyond
doubt that lead intake by children from paintparticularly in
the slums of the citiesis an important and widespread problem.
Estimates of the number of children in the United States with
dangerous blood lead levels range as high as 400,000. Lead
poisoning has caused mental retardation and sometimes death."

In the past, lead poisoning among children has largely been
undetected and unreported. As late as 1964, before an intensive
program of testing was begun in New York City, only 500 con-
firmed lead poisoning cases were reported citywide. A 1970 New
York City test of 87,000 inner city children showed that 2,649
suffered from lead poisoning. Even when poisoning has not
been confirmed, tests indicate an abnormally high level of lead in
blood among children from urban poverty neighborhoods. In a
1967 Chicago test of 28,000 children under five years of age,
2,380 had elevated levels of lead in their blood.

open space and recreation

Of 491 million acres of public recreation area in the United
States, less than 3 percent is within 40 miles, or 1-hour driving
time, from the center of metropolitan areas with more than
500,000 population; yet 90 million people live in these areas. No
national data have been collected on the availability of parks to
people in the inner city. However, a 1970 study of recreation
problems in urban impact areas in California showed an inverse
relationship between family income and desire for recreation.
For example, in families with an annual income under $2,000,
the desire to participate in outdoor activities was almost double
that of families with an income above $9,000.

And while the Nation's population grows and new parks are
being acquired, many areas are suffering a decrease in available
urban parkland. Studies now underway for the U.S. Department
of Interior and the U.S. Department of Housing and Urban
Development show a loss of more than 22,000 acres of urban
parkland in the last 6 years, much of the parkland close to the
inner city. The studies have disclosed that this land is being taken
for highways, utilities, schools, housing, and other projects. Besides
removing parkland from present users, this loss frequently brings
an even greater number of people into an area to share a reduced
supply of Parks.

In addition, transportation corridors and industries along river
and lake fronts have eliminated or cut off access to many loca-
tions suitable for public recreation. And the classic playground
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of the urban poor, the street, is now often congested by both
increasing traffic and parked cars.

The Open Space Land Program of the Department of Hous-
ing and Urban Development (HUD) has ence~aged central
cities to acquire and develop parks and recreatior areas that are
easily accessible to tij residents. For example, five sites were
acquired and develope I in Montgomery, Ala., w± th HUD assist-
ance. They ranged in size from 3 to 5 acres in neighborhoods
where median family i :icome varied from $3,500 to $4,200. One
park is in an area wh ,sre 96 percent of the dwellings are sub-
standard, and another is in an older section of the city where
there was no place to play except the streets. In Lowell, Ma3s.,
four vest-pocket parks were built with HUD gran .3 . One of the
parks is in a Model Cities area where the median _amily income
is $4,000 and approximately 40 percent of the dwellings are sub-
standard or dilapidated. Between 1969 and 1970, the percentage
of HUD Open Space funds allocated to the purchase of parks
in low-income neighborhoods increased from 6 to 33 percent.
The President, as part of his "Legacy of Parks" program, has
asked Congress to increase the HUD Open Space Program from
$75 million to $200 million to assist cities in purchasing open
space and de-re-loping parks in or near urban areas.

The President's "Legacy of Parks" concept, announced in his
Environmental Message to Congress in February ,. is a multifaceted
approach to increase substantially the open space, parklands, and
recreation areas of the Nation and to redirect Federal programs in
_a---yvziy that will place the new areas closer to where most people live.
The Legacy of Parks seeks to bring "parks to people" through ac-
tions which involve both direct Federal involvement and federally
supported State and local grant programs.

In 1971, the President established the Property Review Board
to evaluate federally owned properties to determine those which
are underutilized and could be turned over to State or local
governments for park use. Of the more than 60 properties al-
ready identified, 13 properties containing 8,905 acres have been
declared excess and are being conveyed to the appropriate State or
local agencies. Most are in or near large urban areas where they
can provide recreation opportunity for residents of the inner
city. They include the Naval Devices Training Center, Sands
Point, N.Y., with a beach area located 16 miles northeast of
Manhattan; 116 acres of the Cleveland Support Facility; Camp
Pendleton and Border Field near San Diego, Calif.; and Fort
Tilden and Fort Hancock, which will be part of the Gateway
National Recreation Area near New York City (see Chapter 1).

The Gateway National Recreation Area proposal, which the
President has sent to Congress, will provide a 23,000-acre land
and water park capable of serving 20 million visitors annually
with indoor and outdoor recreational and cultural facilities, and
will be linked with New York City's rapid transit service.
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ministration's proposed amendments to the Land and
W crvation Fund Act now before the Congress would ap-
po n- ce mc ey from the Interior Department's fund to the
m(x- pot,: -.Dus S. es and would strengthen the Secretary of the In-
teric --'s ovrview i-wers to assure that urban r sidents are receiv-
ing re. TI i amendments would a -athori: -2. up to 25 percent
of ar -,,iLle's al -ated funds for indoor recreational fa cilities
whet- 2: CI. te an i 1ack of space make moving f.ndoors necessary,

trans pc iltion
Aut.mr tle crt,_-ership often makes the difference between

access tc _door :-=creation areas and confinement to the limited
parklar-IL. _f man:- inner city areas. On the other hand, new high-
ways which serve the car owner further diminish urban open
space. Highway construction can also cost the city dweller his
home, increase the pollution of his air, and add to the noise from
which he suffers. In some cases, resistance to proposed new high-
way construction has knitted inner city groups and environmental
organizations into new coalitions. For example, the Greater Bos-
ton Committee on the Transportation Crisis, a broadly based
coalition of inner city and conservation groups, played an im-
portant part in winning the support of the Governor and the
Mayor for an extensive review of Boston's transportation needs.
Construction on a major segment of Interstate 95, on portions of
the Inner Belt Interstate 695 (one section of which would split
the Model Cities area in Cambridge) , and on several other Bos-
ton area highway projects has been halted while the entire range
of transportation alternatives is being explored.

If a new highway severs a neighborhood, it decreases casual,
social interaction between the two severed sides. It creates a
psychological or visual barrier and often a physical obstacle.
More than liberal vehicular access and an occasional pedestrian
crossing are necessary to overcome the highway barrier. Even
when continuous across-highway access is providedas in the
case of elevated structure constructionthe highway's unin-
habited strip remains a psychological and social barricade.

The presence of a highway near a neighborhood may have
other impacts beyond the border or barrier effect. Noise, increased
dirt, and fumes tend to make outdoor activities less pleasant and
thus, to some degree, diminish the contacts needed to produce
neighborhood cohesion.

Heightened surface traffic can also develop from changes in
traffic patterns after a new highway is built. Feeder streets in the
vicinity of an interchange often suffer eno-mously increased
loacs. 7he effects of this increased traffic may urn the street into
a g.--erite7- barrier to social interaction.

During- the past few years, federally aided highway construction
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has displaced an average 60,000 people from their homes
and businesses each year. AC people displaced, three-fourths
were urban dwellers. Most splacement occurred in areas of
middle- or loN, :acome housh units that cost less than $15,000
or rented for less than $110 a month. Displacement often has a
heavier impact on minority groups than on others.

The impr.ct of displacement varies according to how effec-
tive relocation efforts are. The Uniform Relocation Assistance
Act promises to improve the treatment provided displacees,
and the Department of Transportation has adopted a policy
of "no displacement without available relocation housing." But
adequate relocation facilities are often not considered a substi-
tute for long-standing neighborhood attachment. When the north
leg of a proposed Inner Loop in Washington, D.C., was an-
nounced, individuals with sentimental attachments to the affected
neighborhood began to crowd into adjacent, similar neighbor-
hoods.

Growing opposition to urban highways has cause -T transporta-
tion planners to try to bring community advocates into the plan-
ning process. Transportation planners are also paying more
attention to the social and environmental impact that the build-
ing of roads and mass transit systems has on inner city neigh-
borhoods. For example, in the San Francisco-Oakland region, the
Bay Area Rapid Transit System will offer a linear, landscaped
park to several communities over a considerable distance by
using the space under and adjacent to the elevated tracks.

In recent years, the Department of Transportation, aided by a
specific congressional mandate in section 4(f) of the Department
of Transportation Act, has developed procedures designed to
reduce to a minimum the use of public parkland for new high-
ways. The Supreme Court recently emphasized the thrust of
congressional intent to protect parks from encroachments by
transportation projects.

One indication of a movement toward greater balance in U.S.
transportation is the fact that rapid transit rail systems are being
considered, currently planned, or under construction in 16 Ameri-
can cities. Two are now under construction in the District of
Columbia and San Francisco. Pittsburgh has such a system in the
engineering stage, and 13 other cities are considering or planning
such systems: Atlanta, Baltimore, Buffalo, Dallas-Fort Worth,
Detroit, Honolulu, Houston, Los Angeles, Miami, Minneapolis-
St. Paul, St. Louis, San Juan, ahcl Seattle. The eventual success
of mass transit systems is rooted in new design concepts, new
sources of funding, and possibly incentives and sanctions involv-
ing thc use of automobiles in the city. Few localities have yet
come to grips with these realities. Federal revenue sharing would
help resolve some of the financial obstacles not only by providing
a specific fund for mass transit capital expenditures but also by
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giving States and localities the choice of distributing other si-lared
revenue among vaTious alternative modes, including mass ,--ansit
operating expenditures.

comprehensive approaches and citizen action
Inner city residents and Federal. State, and local officials all

have found that the fragmented approachdealing separately
with causes and effectsis generally inadequate to deal with the
interdependent nature of the inner city environment. Programs
IL we also faltered when they failed to involve the residents tnem-
selves. And fihe way the financial assistance was provided often
impeded the effort.

One method of obtaining more funds for meeting inner city
problems, but without the restrictions that distort local efforts,
is revenue sharing, especially the Administration's proposed Gen-
eral Revenue Sharing and Urban Community Development
Revenue Sharing proposals sent to the Congress earlier this year.
In requesting $2 billion for Urban Revenue Sharing, President
Nixon pointed out that the inflexibility of the present system
often means that money cannot be used where the need is the
greatest. Federal categorical grant programs, often criticized be-
cause they limit the power of cities to decide how to spend Fed-
eral assistance funds, proliferated from 44 to nearly 500 between
1960 and 1970. Grant programs have denied cities the choice of
setting their own priorities and forced them instead to choose
among priorities offered by the Federal Government. Further-
more, many Federal programs require matching funds which are
unavailable or which the city prefers to use on other programs
not federally assisted.

One Federal program which was designed to be responsive to
local priorities and to support a multifaceted attack on inner
city problems is HUD's Model Cities Program, which President
Nixon characterized as "one of the most important existing step-
ping stones to revenue sharing," and which grew out of a mount-
ing frustration with traditional categorical grants. The Model
Cities Program has afforded some of the participating neighbor-
hoods limited but promising opportunity to engage in compre-
hensive approaches to environmental problems. Lov -income
housing construction, home rehabilitation, and demolition of
dilapidated structures to make room for new housing are assisted
in many Model Cities projects. So are recreation and cleanup
projects. Rat control programs are funded in about one-third of
the model neighborhoods. A cross section of Model Cities activ-
ities would show that trash collection services were extended in
Gainesville, Ga.; 31 vest-pocket parks were acquired and devel-
oped in St. Louis; a lead paint poisoning prevention program
was funded in Washington, D.C.; San Juan, P.R., was assisted
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in a major sewage treatment c, -nnec -1-1 project; and in the
Fresno, Calif., Model Cities ne ighbc, -load, a comprehensive
cleanup and maintenance campaign is starS-cl, encouraging
self-help by providing physical and teci- Lical asz-istance, lending
tools to residents, and buying rden c

The Model Cities Program, 17 Dwev.2r, suffers from certain re-
strictions such as the need to negotiate p-rojects with Washington
and the requirement that programs be .'imited to certain neigh-
borhoods. The activities carried out in the past under Model
Cities or other auspices could be contin C. under revenue shar-
ing where recipients have found them us:: ul.

One comparatively new Federal progi ,m devised to help local
communities identify their problems iu interrelated way and
set their priorities for solving them is tl _omprehensive, action-
oriented Neighborhood Environmental __:_valua-,:ion and Decision
System (NEEDS) in the Department of Health, Education, and
Welfare's Bureau of Community Environmental .Management.
NEEDS is designed to help recognize the cause-effect relationship
of environmental and social stresseswhether poor air, poor
water, noise, crowding, bad housing, or neighborhood instability
on individual health, both physical and mental.

NEEDS conducts physical surveys and household interviews to
determine the particular needs of a community. Locally recruited
interviewers are trained and sent out to contact the families, con-
duct the interviews, and seek community participation. Once in-
formation is obtained, a computer analysis is developed to pro-
duce information leading to solutions tailored to the specific
problems and priorities within the target area. The NEEDS
program gives the city the on-going capability to analyze both
the severity of existing problems and the areas of potential crisis.

A Federal program which has been administered to permit
substantial local flexibility in dealing with related inner city
problems is the rat control program also sponsored by the Bu-
reau of Community Environmental Management. As imple-
mented in Philadelphia, for instance, the program attempts to
answer other needs of inner city familiesas well as to eradicate
rats. The key to the program in Philadelphia is its 60 health
educator aides, all hired by a Citizens Advisory Board, and all
residents of the inner city. After being trained in home ca:.
available local, Federal, and charitable services, the aides ge
to door in north central, west, and south Philadelphia neighbor-
hoods. Although rat control is the basis for initial contact of
neighborhood residents, the aides also determine the range of a
family's problems and seek ways to help.

If, for example, the family desperately needs better housing,
the health aide, will contact the local public housing agency or
some other source of assistance. Or th aide will show people how
to contact agencies, go to clinics for 1- ilth care, prepare garbage
for collection, or improve their sanizion. The health aide will
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bring in housing inspectors to do what is necessary about rat
control, such as calling in eradicators or improving basic sani-
tation. The program recognizes that "solutions" are long range,
that basically attitudes must change and people must be moti-
vated to help themselves.

With varied sources of support, several community-based or-
ganizations are deve oping innovative programs aimed at compre-
hensive environmen tal improvement in inner city areas. One
example is the Watts Labor Community Action Committee
(WLCAC) formed in the wake of the 1965 riot. The Committee's
original motive was to beautify Watts and to make it a better
place to live. Now in its seventh year, WLCAC has expanded
from beautification efforts to a program involving recreation,
education, job training, community business development, trans-
portation, housing improvement, and youth activities projects.
Money has come from Federal and State agencies, labor unions,
and the Ford and Rockefeller Foundations. WLCAC's approach is
to build the economic power of the community while upgrading
and maintaining its environment. The Committee operates seven
supermarkets (stocked largely with produce from a WI-CAC-run
farm and manned by inner city residents) , two gas stations, a credit
union, a restaurant, a construction company, and a large U.S. Labor
Department residential job center with extensive vocational train-
ing programs. WLCAC has also established vest-pocket parks and
has sponsored recreation and cleanup activities throughout Wa tts.

Another comprehensive community-based program is the East
Harlem Environmental Extension Service in New York City. It
offers repair and maintenance services to inner city landlords
at prices considerably below market rates. The Extension Serv-
ice, which developed from a coalition of community and housing
groups and a local hospital, is jointly funded by the City and
the State. Forty-five environmental extension agents provide
maintenance services. The agentsall from the community and
trained locally by personnel from a vocational school, the local
hospital, and city agenciestalk with and counsel the residents
regarding proper home care. The agents begin with minor house-
hold repair and follow up with regular supervision, stressing the
relationships among health, housing, rats, and other factors. The
service workers are trained in carpentry, electrical wiring, plumb-
ing, plastering, rodent control, sanitation, heating repairs, fire
prevention, and other general maintenance subjects as well as
tenant-landlord relations. A board composed of community peo-
ple, with representation from a landlord's organization, oversees
the service. The program's success is due largely to its integrated
approach, including employment, counseling, and intensive train-
ing of community workers as part of an effort to build resident
trust, win cooperation, and deliver needed services.
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conclusions
This chapter has focused largely on the immediate needs and

views of the inner city residents. This is appropriate, for the
sometimes bitter experience of the past years has taught the
lesson that improvements in the daily environment of people
must be sought with their help and guidance, not imposed on
them by those who claim to know what is best. However, this
focus should not obscure the fact that many of the forces that
shape the intimate environment of the inner city resident are
often beyond his knowledge and control.

The inadequate services provided by city governments gen-
erally can be traced to the inadequate tax base which provides
the city's revenues. The major source of income for most cities
is the property tax, which is often inefficient and inequitable.
As the quality of the city environment deteriorates, middle class
residents move out, and income from the property tax declines,
leading to more deterioration and plunging the city's fiscal base
and public services into further decline.

The lack of funds for essential public services is in many rases
made worse by limitations on the use of available funds, such asthose which come through Federal grants. Welfare reform and
revenue sharing will help alleviate the shortage of money andwill be particularly helpful to the cities by permitting them toinitiate more flexible approaches to solving urban problems. As
President Nixon noted in his proposal for a $5 billion general
revenue sharing program, Federal aid to States and localities has
not provided an effective answer to State and local problems. The
purpose of revenue sharing proposals is to set States and localities
free to assign their own priorities.

More and more industries have moved to the suburbs for avariety of reasons, and this poses another difficulty for the innercity. It reduces job availability for residents, and city govern-ments are denied tax income. When local governments in sub-urban areas accommodate new employers but fail to revise land
use plans to make room for lower-income employees, they inten-sify the pressures on the central city.

The experience of the past 10 years in trying to deal with
inner city problems has demonstrated the need for an approachthat fully takes into account the interrelationship among manyvaried factors. As the environmental perspective of all citizensmatures to embrace greater concern for the quality of life, it ishoped that the Flight of the inner city may commandin
government and in the private sectormore broadly based effortsof a Nation growing more intent upon improving the life setting
for people, wherever they may live.
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staLtus mnci trends

Achieving environmental quality is not a revolutionary act, it
is evolutionary. Only now are we beginning to marshall the arse-
nal of data, technology, and concern that leads to change. Many
problems exist in making the arsenal adequate to the task.

One of the problems the Council must wrestle with now is
stated in its very mandate. The National Environmental Policy
Act requires the Council on Environmental Quality "to gather
timely and authoritative information concerning the conditions
and trends in. the quality of the environment," and "to report at
least once each year to the President on the state and condition
of the environment."

This is an extremely complex and difficult charge to fulfill,
because presentation of meaningful data on environmental qual-
ity ccynditions and trends is dependent on several important con-
siderations that are currently satisfied only in part. We lack
understanding of environmental phenomena sufficient to permit
agreement on all the elements to measure and describe; we lack
a comprehensive definition and evaluation of environmental data
requirements and priorities; and technology is inadequate to per-
mit collection of some types of data.

the status of monitoring
Monitoring the environment is one of the keys to effective

management for environmental quality. One cannot detect envi-
ronmental changes, desirable or undesirable, natural or man-
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made, without established base lines and repeated observations.
Such measurements are essential for the identification of environ-
mental needs and the establishment of program priorities, as well
as for the evaluation of program effectiveness, and they provide
a-a early warning system for environmental problems which
allows corrective action to be taken before the problems become
serious.

Recognizing the importance of monitoring to the accomplish-
ment of its responsibilities, shortly after CEQ was created, it con-
tracted for a study on environmental monitoring. This study was
the first step in the Council's overall effort to upgrade environ-
mental monitoring, and as such, it reviewed current monitoring
efforts and programs; it sought to identify indices and indicators
of environmental quality and the data needed to obtain such
indices; and it considered alternative methods to obtain and
utilize these data. The study was recentiy completed and the
contract report has been circulated to executive agencies for
e view.
The results of this preliminary study confirm the Council's

earlier convictions that to measure status and trends in the en-
vironment is an exceedingly complex problem, and that a major
effort still remains to be done to identify data requirements.

Because of the variety of types of requirements as well as the
variety of definitions or ways of perceiving environmental qual-
ity, there is no general agreement on the requirements for or
nature of environmental quality indices. The study proposed
more than 100 environmental indices to promote the discussion
needed to arrive at a generally acceptable set of indices that could
be widely used and understood. The large number indicates
the complexity of the problem and underlines the need for
careful definition of the requirements. The difficulty of deter-
mining such requirements and of obtaining data for these indices
must not be underestimated. It has taken over 100 years to
develop our weather monitoring system. Yet weather is only
a smalland a relatively simplepart of the entire array of
environmental factors on which information is required.

By next year the choice of appropriate initial environmental
indices should be made. It may take several years before a com-
prehensive set of indices has been determined, and it will take
a number of years before truly reliable data can be obtained for
all of these indices. Major changes probably will be necessary in
such basic matters as selection of monitoring sites, instrumenta-
tion, and frequency of samples taken.

CEQ has identified some 56 major monitoring programs in
16 different Federal agencies. Some are quite extensive. For ex-
ample, approximately 24,000 water quantity (hydrological data)
stations and 10,000 water quality (chemical composition) sta-
tions operated by local, State or Federal agencies monitor the
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Nation's surface waters. The Office of Management and Budget
(OMB) estimates that the Federal Government in fiscal year 1971
spent approximately $40 million on pollution monitoring and
surveillance activities. This figure does not include extensive
pollution monitoring and surveillance activities by State and
local governmentspart of which are supported by Federal
grants to State and local pollution control agencies. Nor does it
include activities by industry to monitor its emissions.

In addition, OMB estimates that a total of $810 million was
spent in fiscal year 1971 for a variety of other activities to under-
stand, describe, and predict the environment. This includes $343
million for operational activities and $128 million for research
and development to observe and predict weather and ocean con-
ditions and disturbances; $74 million for other operational ac-
tivities; and $124 million for miscellaneous activities such as
physical environmental surveys, weather modification research
and development, and ecological and other basic environmental
research.

The Environmental Protection Agency (EPA) has undertaken
a broad study of its environmental data requirements and of its
existing monitoring systems. EPA hopes to develop an integrated
system to provide data required for pollution control.

The choice of appropriate environmental indices involves many
difficult decisions. Apart from the problem of indices, there are
problems with many existing monitoring systems themselves:
Coverage of systems, both geographically and as to pollutants or
parameters measured, is not adequate; sensors are not optimally
located; many measurement instruments are not accurate or
calibrated so that measurements from one location may not be
comparable to another; data collected in various systems often
are not comparable; and there are delays in compiling and an-
alyzing data.

All of these difficulties do not lessen the vital need to collect
and analyze environmental data. Without valid data we cannot
accurately determine the most important problems or the most
cost-effective methods of attacking them. Nor can we evaluate
the success of efforts to correct problems. Monitoring is not a
substitute for action. But in the long run, action without the
knowledge provided by adequate monitoring is mare likely to
be ineffective.

Despite the inadequacies of existing efforts, the Council has
attempted to collect and present in this chapter some gauges of
environmental quality. This is only one step in an evolving pro-
gram. The goal is to be able to paint an accurate picture of the
status and trends of the Nation's environment. To do that will
necessitate deciding upon adequate indicators of environmental
quality, determining and evaluating specific data requirements,
and improving data collection methods.
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This chapter presents data on the traditional pollution prob-
lems of air and water pollution, solid waste, radiation, and
pesticides. It deals with newer problems, such as toxic substances,
and with conservation concerns, such as wildlife. Finally, there
are data on factors underlying many of our environmental prob-
lems, particularly population and land use.

trends in air pollution
Overall trends in air pollution present a mixed picture. Am-

bient levels of some of the major pollutants have dropped in
urban areas over the past several years. However, estimated na-
tion wide emissions of air pollutants rose in 1969 (see Table 1).
(For a more detailed explanation of the tables and figures in this
chapter, see the chapter appendix.) The total increase in pollu-
tants by weight, was 3.2 percent above 1968. Air pollution data
are not yet available for 1970, and the data we do have often
lack the desired degree of reliability.

More of every major pollutant was emitted in 1969. Emissions
from fuel combustion in stationary sources, from industrial
processes, and from "miscellaneous" sources all increased. The
large (18.5 percent) jump under "miscellaneous" was due pri-
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marily to the increased number and size of forest fires. The con-
tribution to air pollution from transportation and solid waste
disposal declined slightly.

Transportation emissions, primarily from the automobile, gen-
erate most of the carbon monoxide. Fuel combustionthe burn-
ing of coal and oilcreates the majority of sulfur oxides emis-
sions. Transportation and fuel combustion contribute jointly to
emissions of nitrogen oxides.

The greatest single source of air pollution, when measured by
pollutant weight, is the automobile. Transportation contributed
more pollution than all other sources together, and carbon mon-
oxide alone, primarily from automobiles, outweighed the other
four major pollutants combined. However, it is significant that
the contribution of transportation sources declined slightly in
1969. We have apparently reached the peak level of automobile
pollution, and as older cars are replaced by newer ones with pol-
lution devices, which were first installed in the 1967 models in
California and in the 1968 models nationwide, we can expect
automobile-related pollution to decline. The 1975 and 1976
emission standards will quicken this decline. But in the long run,
if the number of cars on the road continues to increase at the
present rate, even the effect of these controls eventually could
be negatedunless something else is done.

There are no firm data on the reasons for the slight decline in
solid waste emissions. However, it is probably due to a reduction
in open burning at municipal dumps.

It is somewhat misleading to consider air pollutants in terms
of their aggregate weight. We worry about pollutants because of
their effects, and, other things being equal, a pound of sulfur
oxides is a far more serious threat to health and welfare than a
pound of carbon monoxieie.

Measuring pollutants by tons emitted also ignores their geo-
graphical distribution. We are generally concerned with the con-
centration of pollutants in a particular place, but measuring
total weight of emissions tells us nothing about !heir concentra-
tion. One might expect that the increase in total emissions over
the past several years would cause corresponding increases in
ambient concentration levels (often referred to as air quality).
But, in fact, this has not been the case, as Figure I shows. Am-
bient levels of sulfur dioxide and carbon monoxide have de-
creased. Levels of particulate matter (TSPtotal suspended
particulates) have stayed about the same.

The disparity between weight of emissions and ambient levels
is clue partly to the application of controls in the larger cities
where ambient levels are measured. New York City, the State of
New jersey, and other locations have succeeded in lowering
emissions of sulfur oxides and particulates through stringent en-
forcement of standards. Thus the air quality in the urban areas
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Figure 1

Trends in Ambient Levels of Selected Air Pollutants
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Source: The Mitre Corp. MTR-6013. Based on Environmental Protection Agency data.

has improved, but total weight of emissions has continued to in-
crease outside these areas.

The disparity is also due partly to the method by which am-
bient levels are measured. The trends in Figure 1 are based on
only one sampling station in each city. Thus it is uncertain how
well the figures for each city actually represent the air quality in
the entire community. The movement of heavy industry to loca-
tions outside the central city improves air quality in the city but
does not reduce the total amount of pollutants emitted. On the
other hand, the figuresfor total weight of pollutants emitted are
based on extrapolations from a variety of data sources and not
on actual measurements. Therefore their validity is also uncer-
tain.

The importance of where the monitoring site is located within
a particular community cannot be overemphasized. Wide varia-
tions in recorded ambient air levels can occur from site to site
within the same city, depending on the location of the sites. For
example, although EPA's National Air Sampling Network
(NASN) sites are generally located in the central city, State and
local sites may be closer to major pollutant sources, because such
stations are often sited for possible enforcement actions. Thus
the NASN data often show much cleaner air conditions than the
State and local data.

The dispersion of pollutants may create other problems, such
as changes in global climate or atmospheric conditions. It has
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been hypothesized, for example, that an increase in carbon diox-
ide levels could raise th.e global temperature enough to raise the
level of the ocean because of melting of the polar icecaps.
Measurements at the National Oceanographac and Atmospheric
Agency's Mauna Loa Observatory indicate Eitat compared with
1958 through 1968, the rate of increase of atmospheric carbo:a
dioxide nearly doubled durin4 1969 and 197,1. The earlier data
point to a:1 average annual increase of 0.7 parts per millio:-.
But the recent meas:irements show that the carbon dioxide col:,
tent at Mauna Loa has climbed 1.35 parts per million during
each of the last 2 years. Scientists now are investigating the
reasons for this accelerated rate of change. The complete carbon
dioxide cycle must be studied intensely and mathematical models
must be developed to simulate the effects of changes in the
atmospheric content upon climate.

Figure 1 shows that leve l,. of total suspended particulates are
much higher in urban than in nonurban areas. However, the
differences seem to be diminishing, perhaps because of greater
dispersion of industrial plants and the movement of population
out of central cities. Figure 2 shows that the ambient levels of

Figure 2
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particulates, sulfur dioxide, and nitrogen oxides correlate with
populatiem the larger the population of the community, the
higher the le-. els of pollution.

Figures 1 Lind 2 both give values which are aggregated for
many commumities. However, there are wide variations in levels
of air polluti-m from city to city. The variation can be zen from
Table 2, which shows the levels of majer air pollut -_ts in six
large cities. There are also regional variations In poll-. on levels
because of t1 _-_ type of fuels used and the patterns c ..pulatior:
distribution_

Another -_-__clicator of variations in poliuLion levels city to
city anct o__ -Cne problems with using average air qual_:::y figures
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are so-called "epis. des." These are pe: -)ds when th -2 air pollu-
tion in a particub community reach, _:nagerously high levels.
A good example f such an episode -7-_--narred in Birmingham,
Ala., this year. II previous years, leve_i_ of particulate matter,
measured in micrograms per cubic na.,, er- of air, had averaged
155 during April in Birmingham. Fro2-.a April 15 to 21, 1971,
they soared to an -.7erage of 372, reaching a peak of e07 during
April 19-20. FamiLes living in high exT:Jsure areas suffered from
increased respirator-, irritation syrnpi orm, Lncluding cough, burn-
ing of throat or cF st, and shortness f breath. Calls or visits to
physicians were mpre frequent, and rri I":" persons reported re-
stricted activity. Most pollution epis are due to a combina-
tion of high continuous levels of pollut output aggravated by
meteorological conditions, particularly _=versions, which prevent
the pollutants from dispersing.

The data in this section do not provide any easy answer to the
question of whether air pollution in. the United States is getting
better or worse. Overall emissions, measured by weight, are still
increasing along with increases in population and production,
although the expected reduction in automobile emissions proba-
bly will begin to reverse this trend. Ambient air quality levels
seem to be generally improving, at least in the places where the
sampling stations are located. Most large cities still must make a
major effort to reach newly set national air quality standards.

trends in water pollution
The same problems that beset nationwide air pollution figures

-beset water pollution monitoring_ The geographical coverage,
the wide variation in local conditions, the assimilative capacity
of water bodies, and the interaction of pollutants complicate any
attempt to give a picture of the status and trends of water pollu-
tion in the United States. Given these difficulties, EPA has relied
on statistical extrapolations and on judgments by personnel in the
field to arrive at an estimate of the quality of the Nation's water.

The mt..)st commonly used measure of the effect of wastes on
water quality is 5-day biochemical oxygen demand, referred to
as BOD. This is the measure of the amount of oxygen used in
5 days by the biological processes involved in the stabilization
of organic matter. Lack of oxygen (produced by high B013) may
make the water unusable for recreation and other purposes.
EPA estimates that the BOE0 of wastes actually discharged into
receiving waters in 1968 was only slightly larger than the B012)
of wastes discharged in 1957. The total BOID producedbut not
necessarily discharged--during this period doubled, due pri-
marily to the great increase in manufacturing activities. But the
doubling of the production of wastes was just about canceled
by increased waste treatment capacity. ("Production" of BOD is

23f,"1
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the amount which would have been discharged if there had not
been any treatment.)

Between 1964 and 1968, the increase in BOD produced annu-
ally is estimated to have been 8_1 billion pounds. Almost 90 per-
cent, or 7.2 billion pounds, came from increased production.
About 12 percent of the increase attributable to industrial pro-
duction was due to increased demand for products resulting from
population growth. The remaining 88 percent was due to in-
creased per capita consumption of goods.

114any other measures of pollution, aside from BOD, are being
monitored and are relevant in assessing water quality_ For ex-
ample, BOD does not measure the rate of eutrophicationoragingof the Nation's lakes and rivers. Nor does it tell the
extent to which toxic materials, such as mercury and other heavy
metals and pesticides, are entering the water. Nor does it meas-ure the amount of nonbiodegradable chemical wastes polluting
the water.

Although the BOD level of wastes actually discharged has re-
mained roughly constant in recent years, the overall quality of
the Nation's waters probably has deteriorated because of acceler-
ated eutrophication, increased discharges of toxic materials,
greater loads of sediment, and other factors. 'The increase in these
pollutants has been generated by greater use of phosphates in
laundry detergents, pesticides and fertilizers in agriculture,
chemicals and metals in industrial processes, and increased con-
struction. 'The Environmental Protection Agency estimates that
almost one-third of U.S. stream-miles are characteristically pol-
luted, in the sense that they violate Federal water quality criteria
(see Figure 3 and 'Table 3). Less than 10 percent of U.S. water-
sheds were characterized by EPA regional offices as unpolluted or
even moderately polluted. Flowever, these estimates are quite
subjective and are not based on actual monitoring data_

Although the data conflict, it appears that industrial wastesare the largest source of organic water pollution nationwide_
Municipal and agricultural wastes are the next two largest sources.
However, on the Pacific Coast and in the Plains States, agricul-
ture is the prime cause of water pollution. In the Central States,
municipal wastes are the major contributor, and in the Southeast
and Northeast, industrial wastes predominate.

Agricultural pollution differs markedly from municipal pollu-
tion. Municipal sources discharge a relatively constant addition
of pollutants to the Nation's waters. Agricultural pollution from
feedlots and crop growing practices send out "s1n,2-
amounts at irregular time intervals) of organi- poit 1,t II i plus
nitrates, sediments, _:1c1 sediment-associated phosphates which
entei water bodies together with rainfall runoff. Irrigation dis-
charges large quantities of nitrates plus millions of tons of other
dissolved inorganic salts.
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Data have been collected for several years on the number of
fish killed each year by water pollution. 'These figures generally
have shown an increase, from 6 million in 1960 to 15 million in
1968 and 41 million in 1969. However, this increase is accounted
for, at least in part, by improved reporting of such kills. Many
of the fish killed are "trash fish," such as carp. Because these fish
can live in highly polluted waters, massive kills of these species
emphasize the severity of the pollution and its impact on the
environment.

Another measure of a particular form of water pollution is the
number of significant oil spills. The figures for such spills are
strongly influenced by changes in reporting requirements. But it
is significant that the number of reported spills of over 100 bar-
rels of oil in U.S. waters increased from approximately 67 in
1969 to 92 in 1970. 'The 1969 spills of over 100 barrels totaled
380,000 barrels of oil. 'This declined to about 185,000 barrels in
1970. A major part of the difference is traceable to a single spill
of 218,000 barrels from the collapse of an onshore storage tank
in Seewarren, N.J., in 1969. 'The dominant influence of very large
spills can also be seen by comparing these figures to the 715,000
barrels discharged when the Torrey Canyon crashed off the
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English coast in 1967. However, the amount of oil spilled acci-
dentally on a worldwide basis probably accounts for less than
10 percent of all oil introduced directly into the earth's waters.
The other 90 percent comes from routine activities of oil tankers,
refineries, and gasoline filling stations.

According to the one study conducted recently, dumping wastes
In the ocean apparently has declined over the past 2 years in the
United States. 'This study examined ocean dumping (excluding
dredge spoils) for the U.S. Pacific Coast. It determined that
dumping has decreased sharply from 1 million tons in 1968 to
24,000 tons in 1971. A similar decrease is predicted for the rest
of the United States. 'The decline in ocean dumping seems due to
more stringent State and local regulation, particularly by the
State of California, and the voluntary cessation of dumping in
anticipation of Federal legislation.

radiation
For the general population the most significant amounts of

radiation exposure are from natural background sources and
medical applications. Background radiation comes from cosmic
rays and radioactive material naturally existing in the soil, water,
and air as well as within our bodies. The average background
level is in the range of 100 to 125 millirems per year. (One mil-
lirem equals 1/1,000th of a rem. Rem stands for "roentgen equiv-
alent man" and reflects the amount of radiation absorbed in
human tissues and also the quality of the type of radiation.)

The cnrrent Federal radiation protection guides call 7 Jr

maximum limits of 500 millirems per year (for whole body expo-
sure) from all manmade sources excluding medical sources for
individual members of the general public, and 170 millirems per
capita per year for population groupsbased upon a suitable
sample of those exposed. Keeping exposures as low as practicable
below these numerical values is a fundamental airn of radiation
protection measures.

Manmade sources of radiation include medical devices and
pharmaceuticals, nuclear weapons tests and nuclear power facili-
ties, devices us, ed in industry and science, and radiation-releasing
consumer products such as color TV sets and luminous dial
watches. 'The National Academy of Sciences is now conducting
an extensive study for the Environmental Protection Agency
which will include an analysis of the contribution of various
sources to man's total radiation exposure. 'The study will be
completed wiQhin the next year.

Environmental radiation levels have declined markedly since
the early 1960's because of the moratorium on nuclear weapons
tests in the atmosphere (see Figure 4). The peaking in. the early
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1960s was due largely to an increase in nuclear testing just before
the moratorium.

Although nuclear powerplants have increased over the last
decade in terms of electrical energy output, their contribution to
environmental radiation remains relatively small. A 1969 study
of 13 operating powerplants concluded that the annual dose to
the total population living within 50 miles of these sites averaged
about 0.01 millirems. This compares to a typical additional
exposure dose of 2 to 4 millirems for a coast-to-coast airplane
flight and is well below 1 percent of both the radiation protec-
tion guides and typical natural background exposure. As dis-
cussed in Chapter 1, the Atomic Energy Commission has recently
proposed new regulations limiting radioactivity in effluents from
n uclear powerplants.

The largest source of manmade radiation stems from X-rays
and other medical uses of radiation. In 1964 the average annual
genetically significant dose from diagnostic medical X-rays was
55 millirems per person. The "genetically significant dose" means
the average dose to the sexual organs of persons of child-bearing
age. It is generally believed that radiation exposure from medical

Figure 4

Selected Radioactivity Trends
Jaw, '17""

961 1962 1963 ,1964 1965;-- 1966 967

'Sour:ce:,,The Mitre ,Coriki:
Aency r-data'' 7"

222

2 4 4



sources has increased over the past 7 years because of increased
use of X-rays. Estimates for the 1970 genetically significant dose
based on such factors as hospital examination rates and X-ray
film sales range from 60 to 95 millirems. A better value will be
available next year after an extensive HEW field survey of X-ray
exposures is completed.

pesticides
Since the publication of Rachel Carson's Silent Spring 10

years ago, the use of chemical pesticides has stirred intense con-
troversy and concern. The major concerns fall into three cate-
gories: acute toxicity to humans, chronic (or delayed) toxicity to
humans, and adverse effects on the natural environment.

An acutely toxic effect is immediate injury to a person who
comes in contact with chemicals, either accidentally or in crop
harvesting or while applying the chemical without exercising
proper caution. Delayed health effects, which have been produced
experimentally in laboratory animals, are those such as liver
injury, damage to the nervous system, or cancer. In man it may
be many years before actual symptoms appear.

It has been well established that human beings have accumu-
lated pesticide residues in their bodies. The average young
American child contains about 5 parts per million DDT. The
content in older persoris is slightly higher. DDT and other pesti-
cides have been observed to cause measurable changes in body
chemistry. However, there is no conclusive evidence that pesti-
cide dosages found in the environment, or even doses several
times the normal exposure, lead to any increase in disease or
illness.

There is information about the movement of pesticides through
the environment and the routes by which man is exposed to
particular chemicals, but even these data are scanty. We do not
know how much of human exposure to pesticides is via air, water,
or food. The amounts of particular pesticides in food are subject
to detailed regulation and thus have been fairly carefully moni-
tored. The results of this monitoring are shown in Figure 5. It
shows the level of particular pesticides found in a typical diet, as
a percentage o': the standards established by the World Health
Organization. With one exception (aldrin-dieldrin), the dietary
intake for each pesticide is well below the allowable standards.
This general finding is reinforced by the fact that the foods ex-
amined by the Food and Drug Administration (FDA) in recent
years have generally contained far less pesticide residue than is
allowed by FDAand now EPAtolerances.

The principal documented ill effects Gf pesticides have been
on the environmentspecifically on birds, shellfish, wildlife, and
beneficial insects. Like humans, these creatures can be sickened
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Figure 5
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or killed by acute exposure to pesticides. Of 69 bald eagles found
dead in 25 States between 1966 and 1968, eight had lethal levels
of dieldrM in. the brain and another probably died of DDT
poisoning. In May 1971, 48 bald eagles were discovered dead in
Wyoming At was determined in the wake of a public outcry that
many of the eagles had been kill& 1:y thallium, a highly per-
sistent and toxk. poison used in animal control.

Less visible, but of greater ecological importance than the
deaths of individual creatures, is the impact on whole wildlife
populations by chronic environmental exposure to pesticides.
This is discussed later in this chapter in the section on wildlife.

U.S. production of pesticides totaled 1,133 million pounds in
1969. Another 6 million pounds was imported, while 409 million
pounds was exported, making a net domestic usage of 730 million
pounds. This represents a slight decline from previous years.

Pesticides are grouped into classes according to their chemical
composition and the type of pest they are designed to control.
About half of U.S. pesticides production was insecticides, among
them chlorinated hydrocarbons (e.g., DDT, dieldrin, toxaphene,
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Mirex), organophosphates (e.g., malathion, parathion), carbamates(e.g., carbaryl), botanicals (e.g., pyrethrins), and inorganics (e.g.,lead arsenate).
The three types of pesticides which have caused the mostworry in recent years are the chlorinated

hydrocarbon and or-ganophosphate insecticides and the phenoxy herbicides. Althoughthe chlorinated hydrocarbon insecticides are low in acute toxicity,they degrade slowly in the environment and are soluble in bodyfat. Therefore, they persist in the environment and are concen-trated by animals and man through the food chain. Low environ-mental concentrations may be multiplied many times by thisphenomenon, resulting in the effects discussed above. The or-ganophosphate i nsecti cides are generally not vcry persistent. Theyare, however, much more acutely toxic and more dangerous toformulators, applicators, and persons accidentally ingesting thechemical. They are also more expensive, and because they arenonpersistent require repeated applications to achieve adequatecon trol.
In recent years there has been a trend away from the use ofpersistent pesticides and toward the substitution of organophos-phate chemicals for insect control. There has also been a signifi-cant increase in the use of herbicidal chemicals. These trendsare partially illt4,rated in Figure 6, which is based on productionof pesticide c!....micals. However, the figure does not show theincreased use of organophosphates. The data on herbicide useinclude military use, and thus much of the increased consump-tion between 1965 and 1968 is from use of 2, 4D and 2, 4, 5Tin Vietnam. The reasons for the sharp drop in the aldrin-toxa-phene group in 1968 arc not clear.The trend toward using less persistent but more toxic pesti-cides should eventually alleviate some of the adverse environ-mental effects which have been caused by pesticides. However,it will probably also result in a higher incidence of accidentalpoisonings. Several deaths were reported last year in NorthCarolina as due to exposure to parathion, an organophosphateinsecticide use(l as a substitute for DDT_

toxic substances
Within the past months, increasing concern has surfaced overthe problems of metals and small amounts of organic chemicalsin the environment. Primary attention has focused on metals.particularly mercury. The increasing consumptio)1 of some metalswith known toxic properties is shown in Table 4,High levels of mercury have been reported in both salt andfreshwater fish. There is evidence to indicate that the mercuryproblem may become even more acute and that the levels infresh water fish will rise over the coming years. There is a great
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amount of mercury deposited in bottom sediments, and the rate
at which these deposits are absorbed by micro-organisms will
increase. This is because a larger number of micro-organisms are
being produced by the increase in amounts of nutrients entering
U.S. waters. Thus more mercury will be available to the fish
which feed on the micro-organisms, and in turn, to humans who
feed on the fish. Some of the efforts to stern the flow of mercury
into the environment have been described in Chapter 1.

Lead, another heavy metal potentially dangermis to health, has
been increasing in the environment. A 1971 EPA-supported study
found that lead levels in the air have increased significantly over
the past 7 years at several locations in Cincinnati, Los Angeles,
and Philadelphia. All the sites monitored for lead in these cities
showed increases ranging from 2 to 64 percent over the 7-year
span. Another study showed lead levels in the air in San Diego,
Calif., rising at the rate of 5 percent a year. Another study states
that the upper layers of the oceans seem to be polluted with
industrial lead and that lead seems to be entering the oceans
through rivers at greater rates today than was common in the
past. Atmospheric levels of lead may be reaching the point at
which widespread adverse health effects are likely, although the
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Table 4

Estimated U.S. Consumption of Selected Metals,
1948 and 1968

Metal_

Arsenic (AS20s)
Barium (barite)

-Beryl HUM (beryl)
CadMiuni
Chrornium (chromite)
Co-Peer

Miiingahete
Mècury

OPigIct
iIver

. . .

Toial- estimated -

consumption I (in tons) , Percent
..:. increase

1948 1968 1948-1968

, 24,000 <25,000 <4
894,309 1.590;000 78

. 1,438 8,719 507
-3,909 6664 70

875033 1316,000: 50
1;214;000 1:575.000 '30
1,538,398 2. 228.412. -:.: 45-,:

''..'_.41iPP . 63 ,:s,..:,

1,328,790

.hiplOdek'ttfic OW
41-44*ipp

7-
-tiv!'ri00.1010111P,M41-,1,7,11.V.4,i47%
'1119,0410: '44,:C.f:,-,,itAiR,

torwtIo 1-P.,=
--c. 4.- gl

relationship between atmospheric levels and levels in the blood
has ,lot been determined, and the danger posed by current levels
of lead in the atmosphere is uncertain.

Overall monitoring of particular toxic substances in the en-
vironment requires knowledge of all sources of exposure. Such
data have not yet been collected in a systematic fashion. How-
ever, steps are underway to build an integrated framework for
such monitoring. Also, as our knowledge of heavy metals and
other .oxic substances expands, new problems will become ap-
parent. For example, it has been suggested that other elements,
such as cadmium and arsenic, may concentrate in highly toxic
forms in a fashion similar to mercury. The existence of such
processes has not been proved, but the possibility illustrates the
need for much greater knowledge about the paths of pollutants
through the environment.

solid waste

It is generally assumed that the per capita production of solid
waste has increased over the past few years. There are few data
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to measure this increasenor are there sufficient data on how
adequate the disposal methods are. The figures which do exist
relate primarily to the amount of wastes collected. And even
these are incomplete and difficult to analyze in a meaningful way.
For example, the amount of wastes collected in a community
may be increased by outlawing backyard burners. It may be
decreased by installing home garbage grinders, although grinders
will increase liquid wastes and put greater pressure on the capac-
ity of the community's seWage treatment facilities.

Any truly satisfactory solOtion to the problems of waste must
involve changes in our definition of what "waste" is. We now
have the technology to recycle much of the material that is
treated 'as waste and thereby return it to useinl purposes. How-
ever, market and other incentives in recent years have tended to
work against recycling. As a result we reuse less and less as popu-
lation, per capita consumption, and *changes in production
proCesses add increasingly more and more to the amount of
material which must be disposed Figure 7 indicates the steadily
decreasing reliance on recycled Materials in the manufacture of
paper. The trends in many other major industries are similar..

Figure 7
Trends in Composition of Piper
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The use of scrap in making aluminum, copper, zinc, and lead
increased between 1963 and 1965, reached 40.9 percent of ma-
terial used in 1965, and then declined to 38.6 percent in 1967,
the last year analyzed. Retreaded tires used as a percentage of
total tire consumption declined from 27.3 percent in 1958 to 18.5
percent in 1969.

In some industries, the amount of material recycled has stayed
generally constant. However, there has been increasing reliance
on reusing wastes produced in the factory and thus a decrease in
the waste materials purchased. For the past 15 years, scrap has
provided about 50 percent of the, total material used in iron and
steel production. P.,tit the percentage of scrap purchased has de-
clined because of .greater iitilizaiion of .factory wastes.

The same trends away from reuse and toward higher per capita
consumption can be seen at.the consumer level. The consumption
of packaging materials has increased from 404 pounds per capita
in' 1948 to 578 pounds per capita in 1970. It is expected to rise
to. more than 660 pounds per capita by 1976. Figures 8 and 9
confirM the visual evidence along our highwaysthat more and
more packaging is nonreturnable, and a portion will end up as
litter. The projections indicate that this trend will continue for

Figure 8
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Figu re 9

Beer Containers by Type, 1957 76
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the foreseeable future. But there have been recent efforts to
reduce some portion of these wastes by establishing redemption
centers from which containers are recycled.

wildiife

All forms of wildlife play some role in the ecosystem, so that
their survival, in adequate numbers, may be important to the
health and stability of die environment. Removing predators, for
example, may result in a population explosion of rodents that
the predators formerly helped control. Consequently, the status
of the Nation's wildlife is of significance not only for its esthetic,
scientific, recreation, or resource values but also for the role it
plays in maintaining environmental quality and for what it indi-
cates about that quality.

During the past year there has been increasing recognition of
the broader environmental significance of wildlife. In October
1970, the New York State Court of Appeals ruled in favor of the
Mason Act (an Act to protect depleted and endangered species
of wil(llife) on the grounds that it was necessary to protect the
animals not only for their esthetic value and for scientific study
but for their key ecological role. The court ruled, therefore, that
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the protection of these animals is essential for the welfare of
society. In June this year at the meetings of the International
Whaling Commission, the United States took the position that
the status of the world's whale populations is of American con-
cern because of their role in maintaining the health of the ma-
rine environment as well as their potential commercial value.

There has been a significant trend toward increased public use
of wildlife for nonhunting, noneating purposesmostly viewing
and photographing. The largest area of wildlife habitat on
public lands in the country is managed by the Bureau of Land
Management, and its visitor use data provide a good indicator
of this trend. During the past year there has been more than
a 10 percent increase over 1969 in total visitor days, and 88.2
percent of this increase wi--ts in visits for nonconsumptive wild-
life uses. Hunting visits dropped nearly 2 percent, fishing visits
increased 6.4 percent, and nonconsumptive visits increased by
25 percent (Table 5).

This trend is a pparen L on other public lands. In America's Na-
tional Forests big game populations and the hunter visitor days
have remained almost static in recent years (Table 6) . Sport
fishing has shown a similar trend. However, while hunting and
fishing use has remained relatively constant, the total use of these
lands has increased significantly, indicating again the trend to-
ward increasing nonconsumptive use of wildlife resources.

Traditionally, however, wildlife has been equated with "game."
Most use of wildlife, and consequentiy, most research and man-
agement effort, have been associated with harvest. Wildlife pro-
vided an important food source in pioneer times, and sport hunt-
ing has been an important recreation activity since then. Today
nearly 14 million Americans are hunters of big and small game.
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Tibie 6_
:Sportsman Use 0,144ional.--,Fo'restsi.1§6&=-70'

,Year

(In _millions or visitor: Clays)

Hunting
1-966 14.1
1967 13.1
1968 13.2
1969
1970 14.1

. .

Pass nut,reflect non-colsoraptive visitor days,
Source:-04;artrrierit ot:41Oterldr; Bureaa Of,1:atici tkailitrisirriark

Fishing is pursued by other millions as a form of recreation,
and it also supports a sizable commercial industry. The 'West
Coast and Alaskan shellfish and finfish industries, for example,
produce an annual catch valued in excess of $160 million and
employ 56,000 people.

The traditional game animals include most of the larger North
American mammalsblacktail, whitetail, and mule deer, elk,
moose, antelope, caribou, mountain goat, bighorn sheep, wild
pigs, and bears. Small game includes squirrels, rabbits, and many
furbearers, such as muskrat, raccoon, mink, and fox, which are
widely trapped for their pelts. Game birds inelude ducks, geese,
doves, pheasants, pigeons, turkey, quail, grouse, and partridges.
In the United States and its adjacent waters, there are about 400
species and subspecies of native mammals and just under 800
species of birds. Consequently, although they receive nearly all
the direct research and management attention, the game birds
and mammals constitute a very small percentage of the total
number of species of American wild birds and mammii,ls.

'There is far more information available on the status of game
than on nongarne species. On a nationwide basis during the past
year, the populations of most big game mammals have remained
relatively stable, as have most other game species. Exceptions
include the mourning dove and the black duck, both of which
have been declining in numbers since the 1950's in spite of in-
tensive management.

In most cases data on the status and recent trends of nongame
species are relatively poor. Rare and endangered species have
received special attention, in part because of the passage of the
Endangered Species Conservation Act of 1969. The Bureau of
Sport Fisheries and 'Wildlife published a revised list of endan-
gered native species in October 1970. Compared with the previ-
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ous list, five species had been removed but 21 had been added,
bringing to 101 the total number of species of birds, mammals,
fishes, reptiles, and amphibians on the present list. In the case of
mammals, about 17 percent of the total wild species of the
United States and surrounding waters are now listed as "rare,"
endangered,- or "status undetermined." Sorne mammalogists

have estimated that if more complete data were available, about
one third of the mammal species of the United States would be
on this list.

From the available evidence, it would appear that populations
of manybut by no means allspecies of nongame wildlife are
declining to some degree. The species high on the food chains,
particularly the large predatory mammals and birds, appear to
be deeply affected. Animal control activities, especially those
using poisons, combined with pesticides and other toxic sub-
stances in the environment also contribute to the decline. Pesti-
cide residues and other toxic substances are concentrated as they
I. Ass up through the food chain. This means that top predators
receive particularly high dosages. Either this is lethal in itself or
it may affect reproduction by causing a thinning in egg shells of
birds. Research in 1970 showed thinning of egg shells in 21 bird
species, most of which are fish eaters. Declining populations have
been related to this thinning in six or seven species. The nearly
total reproductive failure of the Brown Pelican off California
and the current decline among Eastern Brown Pelicans has been
traced to shell thinning and pesticide residue content. A 1970
survey by Cade and Fyfe (published in the Canadian Field Natu-
ralist) of the Peregrine Falcons in North America concluded that
the falcon population was continuing its marked decline because
of exposure to chlorinated hydrocarbons and that "at the cur-
rent rate of decline, the peregrine may become extinct in North
America in this decade."

The average -2sidue of organic chlorinated compounds in
American eagle:, did not increase in 1970. However, environ-
mental poisons (aldrin, dieldrin, lead, mercury) now rank .third
as a causal agent in the deaths of these birds_

Animal control activities, particularl; those involving the un-
restricted use of persistent poisons, pose a serious threat to bird
and mammal predators. The eagles poisoned in Wyoming, dis-
cussed above under pesticides, illustrate well the nature of this
problem.

Habitat changes impact on all wildlife populations. Losses of
wetlands, open space, and other environrnentally critical areas
are discussed below in the section on land use. Drainage pro-
grams, channelization, and changes to more intensive agricul-
tural practices continue to reduce or alter wildlife habitat, par-
ticularly on the Nation's private lands. -Water pollution con-
tinues to damage the habitats of fish and some other kinds of
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wildlife, and there are increasing numbers of pollution-related
fish kills.

Finally, a new and serious threat to wildlife conies from thc
rapidly increasing use of off-the-road vehicleslarge numbers of
pickup trucks, four-wheel-drive cars, snowmobiles, dune buggies,
motorcycles, trail bikes, and others. The unrestricted use of these
vehicles has already seriously altered the fragile desert environ-
ments and is affecting all other habitats they touch. They affect
wildlife both by tearing up the habitat and by hunting or dis-
turbing it directly. Snowmobiles are particularly destructive to
wildlife, because they let their riders chase down and kill, inten-
tionally or otherwise, animals already weakened by winter con-
ditions.

Diversity is an important environmental factor in part because
of the stability it gives to ecosystems. As we progressively simplify
the ecosystem through such activities as single-crop agriculture,
we make our environment more vulnerable to sudden and often
disastrous changes. The diversity of wildlife thus serves as a
significant component and indicator of environmental quality.

population
Population is a critical environmental factor. Its growth con-

tributes to most other environmental problems. Moreover, the
density and distribution of population are intrinsically impor-
tant in determining the quality of the environment.

The 1970 population of the United States was 204 million.
This is double the population in 1920. At. the current rate of
growth, we will reach 300 million around the year 2008.

The large number of persons now in the child-bearing-age
range makes continued population growth all but inevitable.
The Commission on Population Growth and the American Fu-
ture reports:

Even if immigration from abroad ceased and families had only two children
on the averagejust enough to replace themselvesour population would
continue to grow until the year 2037, when it would bc a third larger than
it is now.

The effects of a three-child family versus a two-child family
are shown in Figure 10.

The Commission has also commented on the difficulties of
achieving zero population growth now:

Our past rapid growth has given us so many young couples that they would
have to limit their childbearing to an average of only about one child to
produce the number of births consistent with immediate zero growth. Ten
years from now, the population under 10 years old would be only 43% of
what it now is, with disruptive effects on the school systcm and ultimately
on the number of pet-sons entering the labor force. Thereafter, a constant
total population could be maintained only if this small generation in turn
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Figure 10

Projected U.S. Population: Effects of 3-Child and
2-Child Families
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had two children and their grandchildren had nearly three children on thc
average. And then the process would again have to reverse, so that the
overall effect for many years would be that of an accordion-like mechanism
requiring continuous expansion and contraction.

Although stabilization of population at the current levels does
not seem possible, there is widespread recognition that popula-
tion growth is a problem that must be explicitly considered in
government planning- and policy. It is particularly essential that
population growth be considered with respect to its impact on
the availability of natural resources. The report of the Commis-
sion on Population Growth and the American Future, due next
year, should provide a benchmark for further efforts.

land use
The characteristics of land use, whether of the manmade or

t:te natural environment, are an essential part of environmental
quality. In themselves they are a major factor in the quality of
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our environmental experience. They are also important influ-ences on many other enviropmental factors ranging from air pol-lution to the preservation of tish and wildlife.Two categories of landwetlands and open spaceare underparticular pressure from development.Wetlands are the major food source and habitat for an enor-mous variety of birds, fish, and other wildlife. At least two-thirdsof the world's entire fisheries harvest spends an essential portionof its life cycle in estuarine wetlands or is dependent on speciesthat do. Open space is a critical resource for human enjoyment.Unfortunately, it is impossible to give an adequate account oftrends in these areas. Aggregate data do not show anything morethan the general direction of movement. They fail to differenti-ate among particularly valuable wetland ecosystems and do notexpress the true losses or gains in animal or plant life vs a con-sequence of destruction or conservation of a particular wetland.The students of a particular animal species may know that theelimination of a relatively few specific areas can eliminate thespecies. But gross data do not speak to losses of the rare orunique.
Similarly, open space data, even differentiated between recrea-tion lands in urban and nonurban areas, fail to address theproblems of convenient access, adequacy of facilities, or proxim-ity to homes. But such data are necessary to indicate the contormof changewhether things are getting better or worse as leisuretime, population, and use of outdoor areas increase.The last comprehensive survey of the Nation's wetlands wasconducted in 1955 by the Fish and Wildlife Service of the De-partment of the Interior. Not only are the figures from the surveynow dated, but also it was oriented primarily toward waterfowlproductivity and thus may not have covered all wetlands. It re-ported that 85 percent of the country's wetlands were inlandfresh water areas, 5 percent were coastal fresh water areas, and7 percent were coastal saline areas (see Table 7). The smalleracreage of the coastal wetlands should not obscure the fact thatthey provide most of the food for marine life. The inland wet-lands serve primarily as places for waterfowl to nest and as criti-cal factors in natural flood and drought control.During tne early years when America was first settled, therewas an estimated 127 million acres of wetlands. By 1955 an esti-mated 75 million acres remained, and with each passing year thetotal acreage of wetlands declines. The two big causes of wet-lands loss are drainage of land for agricultural purposes anddredging and filling for housing and other urban development.Between 1959 and 1966, nearly 138,000 acres of wetlands weredrained each year for agricu!tural purposes just in the States ofNorth DakotaSouth Dakota, and Minnesota. This ioss of wet-
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Region Inland Inland Coastal Coastal' Percentfresh saline fresh saline Totals of total
,

Pacific North 0.3 0.3 <0.05 0.2 0.8 1
Pacific South ..6 1.2 <.05 .2 2.0 3
Central North 3.1 <.05 - 3.1 4
Central South 3.2 -1 .4 1.0 4.7 6
II:^Ississippi North 12.0 - 12.0 16
Mississippi South 15.3 3.1 .7 19.1 26
Atlantic North .2 .6 1.7

r..-Atlantic South 28.2 <-05 .3 2.6 31.1 42

Total 1 64.5 1.6 .

lands, however, has been partially offset by the creation of n._:w
wetlands. According to the Department of Agriculture, approxi-
mately 239,000 acres of wetlands have been established for im-
proved habitat for wetland wildlife in the United States. How-
ever, the wetlands that are created often are ecologically quite
different from those lost and may not serve the same ecological
functions or provide for the same type of wildlife use.

Gross data indicate that during the period 1954-64, New York
and Connecticut lost more than 29 percent and 12 percent, re-
spectively, of their coastal wetlands (see 'Table 8). An analysis
of wetlands destruction resulting in estuarine habitat losses in
New York, Florida, and California .reveals that more than
200,000 acres valuable as habitat were lost to dredging and
filling for various purposes between 1950 and 1969 (see 'Table 9).

Five hundred and seventy-five million acres of open land was
available for public recreation in 1965, when the last comprehen-
sive_Ntirvey was completed; 447 million acres was Federal land,
.15 million acres was State and local p '4ic land, and 53 mil3i-)n
acres was privately owned.

Acquisitions by the Federal Government of land for National
Forests and Parks have grown steadily in recent years: 241,000
acres of open space were acquired in fiscal 1969 through the use
of funds From the Land and Water Conservation Fund-corn-
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Table 8

Loss of Coastal Wetlands, 1954-64
(In thousands of acres)

Maine
New Hampshire
Massachusetts
Connecticut
Rhode Island
New York I

New Jersey
Delaware

Total

, -

-.1954 1 -., ...

:

96.4

9.941,6
HI 17.2

2.3

257.3
120.1

NA
40.9
15.9
2.7

37.5
244.3
116.9

53.13.0 NA

- Total Percent, -1964 losses lost(1954-- (1954-'
_

64) 64) '

96.4 <0..05 0.1
9.8 .1 1.4

40.6 1.0 2.4
14.8 2.2 19.8
2.2 .1 ./.3

30.6 2.6 29.2
232.7 24.6 9-6
115.5 4.6 H 3.8

542.6 45.2 7.7

Long Islaru( only.
Source: Inner City Fond. Based on U.S. Department of the Interior, Fish and Wildlife Service data.

'Table .
. .

Loss of Estuarine api at to re ing.and-Filling,

in Selected States,..bY- Purpo
. . New York -----2-.

. .... California :

: ' .P.ur9ses .'i : .:. ! Pertent ,:.', -:,-,- .-...:-.,' 3' liercent
..: ,.. _..-i.:=<'..-91':wi'

'''':::-::'E.:',0:zei_oefent,.,

.. . -,__
.:',1,'; , Acres.f.;-tal-2:"..;;,: fr, S ',--,total

:1='-.`7.-.-h:-.... ofAe-rel.,,',:jr.,:-- -total =

Industrial-and"-f:e-EirtifiiierciOl-'.; 7;.693-4._. :.'43,-,;\g-37--1.81: ;21.....; 2 ..40;7a6::-., '. 85
. . : -: ri,cit_.;+=lig2tktrir:-0.;:ti.e_yel.i?girn77.7..r.:11_24; li2. :1 i .....:.:::.i. Z L.:-',._:11,?.9 ...,:.,. : 1.0_ . '. "_ 2_ ;2_6:1_ 45-

n ,..'
Nonboating keci :aiion :- A. .,'.'6:.' - 8-7, ..,, :---9., , . .1173
Sariitary landfill .

_ ,_.
.

,,, ..
. .,

,:.:, Roaris: and airports : 7401i.. 4 . 6,103 = 4 1,802
Marsh :di We. pr drain
Total '.; 17,9001::, : - '''168,964 -. 1,0E12'

. . _

1 Maw York, Florida, and California:are repIL.,,entative of State,f. experiencing heavy losses to dredge
and fill operatioris.

2 Includes miscellaneous private developments.-
Source: Department of the interior, Durrazi o and Wild!iii:.
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pared with only 33,800 acres in fiscal 1966 (see Table 10). How-ever, this is only a very partial picture of Federal open spaceactivities. Land for recreation and other purposes is acquired byseveral agencies of the Government under a variety of legal au-thorities. To some extent these acquisitions may be offset byFederal disposal of lands by a variety of agencies tinder a largenumber of separate legal authorities. The total ac reage availablefor public recreation is shown in Table 11.The enjoyment of open space does not necessarily require pub-lic access. Private farming and forestry activities near urban areasoften provide scenic beauty and visual relief. Agricultural activi-ties in metropolitan arcas often supply sound and visual buffer-ing and even pollution control. Seventeen percent of all farmsi n the con tiguous 48 States are loca ted within metropolitancounties. As farmland located in these areas is urbanized, thecountryside withdraws farther from the central city, and thepattern of urban sprawl is re-enforced.Among citics there is wide variation in the availability ofparks. As shown in Table 12, per capita availability of parks inNew York, Chicago, anL; Los Angeles was 4.6, 2.0, and 4.5 acresper 1,000 residents, respectively. Minneapolis and Nashville had

;,"

'Federal aequisitions (1.900 acres):
, NatiOtkal:Park-Psiiiice

.Fotcait.Sar*Ie.:-``q:: .'Ot.-IiOau its'f., 1,04N- isneries.an '""WildlitO'
.

Total.' -'
.13 - --131. 6.6. , -Totiii.os s. (miwans-of thallearia).

..., iNational Park,$.(ierVice-: .. . 26.1 , 19.2Fcirest Serrice :1,' . .
. 2.5 13.6 9.2BUreau of Sport Ffsheries and Wildlife ---Total . .: .

-.- 8.0 . 39.7 29.6
CI., _..s per acrc eCqulwed (dollars r - acre):National Park' Service .Forest Service
Bureau of Sport Fisheries and Wildlii.!.:Overall

,. 1,250 500 342 59085 173 106 99
462 1,500236 304 202 308

Source: U.S. Department of Commerce, Bureau vf-the Census.,
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Table 11

Public Recreation Areas, by Location and by Level of
Government, 1965

(In millions of acres)

Urban I Nonurban
,

Total
Federal 36.0 410.7 446.6State 4.3 35.4 39.7County -7 2.3 3.0
Municipal 1.4 .6 2.0

42.3 449.0 491.3
1 Within standard metropolitan statistical areas.
Source: U.S. Department of the Interior, l3ureau of Outdoor Recreation.

..
.Table 12

Park Acreage in SelecZed Cities, 1963

City --Popu-iation
(1,000 ) :

Area(1,000
acres) .

`
Popu-lation .densityper

.,

New York -8,171 192 -, . 42.6 ..

Chicago 3,587 142 25.2 .

Los Angeles 2,874 296 . . 9.7
Baltimore 924 48 19.3
San Antonio 722 39 - 18.5

,65 . , 116 5.9 .

Pittsburgh , 564 35 16.1
Atlanta 517 -87 5.9
Minneapolis 493 34 14.5
Nashville l 458 337 1.4 '

Oakland 391 33 11.6
Tampa 325 54 6.0
Dayton 281 F4 11..7
Peoria 138 24 5.7
Portland 71 14 5.1

Averages 3 1.347 98 13.7

Parks Park.

Parks percent . acreage .(1,000 of total peracres) 'area 1,000residents
38.0...

6.9 '''

11.9 :

6.1
2.9, , .

19.8
4:6
4.0

12.8
7.5

.. ,

.

4..5
2.0
4.5
6.2
5.8

..
2.7 . - 2.3 4.2
2.4 , 67, ');..1.

4.9
5.3 15.7 11.4
4.9 1.5 11.5

2.0 6.0 6.2
1.,..1 21 3.7
3.1 13.2 10.5

26.6 28.1 46.C)
_7 4.7 9.8

6.5 8.8 9.0
1 Data for Nashville-Davidson County consolidated gevernment.

includes acreage owned by the Park District beyond the district bounriaries.
3 U nwe i ghted .

Soursle: National League of Cities.
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more than 11 per 1,000. The par! land to people ratio is remain-
ing constant or rising slightly in a ber of cities, partly be-
cause of diminishing populations in .L central cities.

A number of important developments have taken place in land
use over the past year. These have been described in Chapter 2.

conclusions
Although trends in a number of areas are promising, this

chapter has not answered the questior; of whether overall envi-
ronmental quality is getting better or worse. Probably any answer
which could be given would be deceptive, because of the large
number of factors that contribute to environmental quality and
beca u se these factors often vary independently, some getting
better, others worse. However, we have also not provided defini-
tive answers to the many subsidiary questions which could be
asked. Is pollution getting worse? Is available open space
increasing? And so forth. For these questions there should be
answers, but the data are either not available or are not reliable
enough to provide definitive answers. Efforts to collect additional
data will have to be preceded by better definition and evalua-
tion of requirements. In many cases, improved instrumentation
and better understanding of natural phenomena are also neces-
sary so that the measurements made will be meaningful.

A major part of the responsibility for providing an accurate
picture of status and trends in the environment rests with the
Council. We intend to place major emphasis in the coming year,
working with EPA, NOAA, and other agencies, on improving
environmental data collection and analysis. By next year the
choice of appropriate environmental indices should be made.
However, it will take a number of years before truly reliable
data can be obtained for all of the indices. Major changes prob-
ably will be necessary in such basic matters as selection of
monitoring sites, instrumentation, and frequency of samples
taken. Implementation of these changes will thet take several
years.

appendix
explanation of figures and tables

The following explanations are given for those readers interested in more
detail on how the figures and tables were Ilt:rived.

figures
figure 1: trends in an-CLAent levels of selected air pollsit3nts--The
values which are plotted in. Figure 1 are listed in Table A-1. The 'TSP
and 502 data were derived from EPA's National Air Surveillance Network
(NASN) sites_ These data were chosen because tiley were the only ,vailahle
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recent data for several pollutants and a number of sites. TSP values prior
to 1967 and SO., values prior to 1966 have been published. (Ludwig, J. H.,
Morgan, G. B., and T. B. McMullen 1970. Trends in Urban Air Quality.
LOS, Transactions. American Geophysical Union 51:468-475.) The remain-
ing values were supplied by EPA personnel.. (McMullen, T. B. 1971_ En-vironmental Protection Agency, Division of Atmospheric Surveillance,Cincinnati, Ohio.)

TSP values prior to 1967 were based on the Whittaker-Henderson smooth-
ing formula as applied to the o. 1 data. (Spires, R., and H. J. Levin.
1970. Cha.acteristics of Particula. .tternF, 1957-66. U.S. Department ofHealth, Education and Welfare, Public Health Service, EnvironmentalHealth Service, National Air Pollution Control Administration, Raleigh,
N.C.) Unfortunately, data were missing for some of the 60 urban and 20nonurban stations. When this occurred, site values were supplied by averag-
ing the value for the preceding year and the following year. This procedureappeared more desirable than either dropping stations with a missing or
incomplete year or averaging the remaining values without regard to the
missing sites. Dropping stations would rapidly decrease the number of sites
available for analysis, whereas ignoring missing stations might cause spurious
"trends" due to the exclusion of stations with relatively high or low values
rather than to any real change.

The CO data were derived from EPA's Continuous Air Monitoring Pro-gram (CAMP) sites. The values prior to 1967 were derived from published
summaries. (U.S. Department of Health, Education and Welfare, Public
Health Service, Environmental Health Service, National Air Pollution Con-trol Administration. 1968. Air Quality Data from the National Air Sam-
pling Network. NAPCA Pub. No. APTD 68-9.)

The existing data for various pollutants, years, and sites are extremely
pk...ntifnl. but there are many ch:!nges in sites and pollutants from year to

:1%,477r...

P51-"g
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year. Currently there are a number of Federal networks and numerous
State and local networks. These networks were established for different pur-
poses: consequently. their data may also differ. The NASN urban sites are
located in downtown, central city areas. The nonurban sites are generally
located in parks. The CAMP sites are located in center-city arear However.
locations of sites for State and local networks vary. Often there are sites
downwind .of major polluters. ft is important to recognize that such differ-
ences in site location will result in major differences in reported concentra-
tions. Many of the State and local readings are higher by an order of
magnitude than the NASN data used in this report, especially for gaseous
pollista us.
figure 2: relationship of air pollution and population, seco-d half 1969-
first half 1970The values plotted in Figure 2 are derived from NASN
data for Judy 1969-June 1970. The two half-years were used to provide the
most up-to-date data, because full-year figures for 1970 were not available.
The values used in Figure 2 are given in Table A-2. The population class
colunin in -Fable A-2 represents the end point of the ra nges.
figure 3: estimated prevalence of water pollution, by drainage basin,
1970The data in Figure 3 are the results of an effort by the Federal Water
Quality Administration (FINOA. now the Office of NVater Ouality in EPA)
in the summer of 1970 to make the first nationwide assessment of water
quality. Field offices in the nine FWQA regions estimated the percentage of
stream miles in each of the 233 second order watersheds in the contiguous
United States (in addition to Alaska, Hawaii, Puerto Rico, ( 'Iam, the Virgin
Islands, and American Samoa) that could be said to he pc- .1ted. Pollution
was defined as a demonstrable and recurrent breacak of any of the physical
or chemical criteria applying to water bodies, and not merely as violation
of regulatory requifemeni:s imposed upon waste dischargers. However, it
shonld be stressed that Figure 3 is not based on actual meaurements. It

-is' 44;i6=d
*26;

.401.06b,
706;00'c

7

"SloPe
Intercept
Correlation coeffiCient
T Statistic
P Value,.

Sourcti: Pre, ylitie Corp. .

:i::
134:-. '......00::

0$-.. .. .
.

9.152 : 6.103 _ '-

41.467 .733
. 865 . 768

it. 874 3.392
; .'-c:: ;005 ..,. < .E105 i

163..,.
153

12.109
44.000

848
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represents simply the best judgement of the professionals in the FWQA
regional offices.
figure 4: selected radioactivity trendsFor many years, various national
and. State networks have been monitoring radiation due mostly to the
fallout from atmospheric nuclear testing. (See Federal Radiation Council.
1965. Background Material for the Development of Radiation Protection
Standards. Report No. 7.) Trends for several of the national networks
have been plotted in Figure 4. When many .of these data were plottc, ietrend curves exhibited many small, more or less random fluctiALis.Therefore, a smoothing technique known as "moving averages" was em-ployed. This involved taking va? s, say A, B, and C, for three successive
time periods, finding their average, and plotting it in B's place. 'The values
were then advanced by one to consider B, C, and 13, k*,ith their average being
plotted in C's place, and so on through the list of values. A minor disad-
vantage of this technique is that two data points, one at either end of thecurve, are lost. However, in this report the trends are not appreciably
affected_ It should also be noted that all the data in itis graph are arith-
metic averages without regard to population weighting. For example, a given
concentration of Cs-137 in milk for New York City is equally important asthe same concentration found in milk for Laramie, Wyo. Details of the
networks and the graphical procedures are given below,

pasteurized milk network (pmn)This network, sponsored by the Office
of Radiation Programs, EPA, consists of 63 sampling sites. For each site,
a monthly composite of weekly samples is analyzed for several radionuclides
(K-40, Sr-89, Ba-140, Sr-90, 1-131, and Cs-137). For most of the last decade,
only the last three nuclides have consistently shown appreciable values.

Monthly network values appear in 1?adthlogical Health Data and Reports
about 4 months after the reporting month. These values were aggregatedinto quarterly averages, given in 'Table A-3, which were srioothed by a
moving average of order three.

radiation alert network (ran)Originally known as the Radiation
Surveillance Network, this program is administered by the Office of Air
Programs, EPA. The nework samples airborne particulates daily at 73
sites for gross beta activity. Monthly network averages also appear in Radio-logical Health Data and Reports, with about a 4-month lag time. The
monthly valts were aggregated into quarterly averages, which are listed
in Table A-4 along with similar quarterly averages of precipitation data
gathered by the same network. After the data were smoothed by a movingaverage technique of order three, they were plotted to give the time profile
as in Figure 4.

The double peak in 1962 and 1963 is characterist' of 1-131, a shortlivedbeta emitter. As tempting as it may be to worry about the rise in the
RAN data from 1966 on, apparently these data arc in the region of poor
detectability (or noise region). Moreover, in 1968 there was a change inthe way the site data were reported: The significant digits were reducedfrom three to one. These two factors render any trend speculation at theobservel low levels relatively meaningless.

itritium in surface water networkThis network (in existence since
May 1964) was established by the Public Health Service in cooperation with
the Vederal Water Pollution Control Administration (now the Office of
Water Programs, EPA). Monthly composites of weekly samples are reportedsix-montl- groupings (with about a year's lag time). For this report,semi-annual aveta ges, given in Table A-5, were smoothed with a moving
average of order three. The reliability of these data suffers from the small
number of stations involved (10 originally, eight later) and the fact that
there were many months when two or three sites did not provide a samrle.
figure 5: dietary intake of selected pesticide che micalsThe valuesplotted in Fignre 5 are based on the Food and Drug Administration's
24 1







Table A-4

RadiatiOn Med Networ

d'uthier_

61-1-st'T
- 2d''

3d
4th

1962-1st
2d
3d;
4th

1963-1st
,2d

ua rtesly Values

-- Concentrations

RAN (pCikroy PrecipitatiO

3d
4th _

,.
0.14

_ 4.24,
7 8

.

_ 5 95

_ 3,87
2.9 ,

(nCi

34

123,5

84.8
, 82.3

69.2
89.6

74.4
, 102.4

51.9 --
28.3

24.2r,_

m2),

4 =

-

r-

SOlg

a QM=
10.11104113:
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Market Basket Survey. (also known as the Total Diet Study). The Sur
collects food samples from retail grocery stores six times a year in each
live geographic areas. The samples are collected from communities of vary-
ing size. The food is prepared for consumption and then analyzed.

Tl c-! remilts obtained front this network are published periodically in the
Pestirides Monitoring Journal. The latest results, covering through June
30, 1969, will appear in the September 1971 issue of the Journal. (Duggan,
R. E., et al, Pesticide Residue Levels in Foods in the U.S. from July 1, 1963,
to June 30. 1969) . The valnes plotted in Figure 5 and the figures on which
they are based are given in Table A-6.
figure 6: domestic use of selected pesticides estimated from production
levels, 1950-69No nationwide figures are collected routinely on use of
pesticide chemicals. Figure 6 is an attempt to approximate use for selected
pesticides by taking the amount of a particular Chemical produced in a.

given year, subtracting the net amount added to producers inventories (or
tulding the amount lost from such inventories. if a net loss occurred), and
subtracting the amount of exports. The data for the figure were ohtaincd
from U.S. Department of Agriculture, Agricultural Stabilization and Conser-
vation Service, The Pesticide Review 11963-701 and The Pesticide Situation
for 11963-70j (issued annually). The values plotted in Figure 6 are given in
Table A-7,
figure 7: trends in composition of paperThe figure is from Mid
Research Institute. 1970. Economics of Salvage Markets for Commodities
Entering the Solid Vaste Stream. Report to U.S. Department of Health,
Education, and Welfare. Bureau of Solid Waste Management (now in
EPA) (unpublished),
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figure 8: soft drink containers by type, 1957-76Figures 8 and 9 arc
taken from Darnay, A., and W. E, Franklin, 1969. The Role of Packaging
in Solid Waste Management 1966 to 1976. Public Health Service Pub. No.
1855. Figure 8 appears on page 43 of the report, Figure 9 on page 45.

In both figures, the 1957-66 data are from industry sources. The 1967-76
projections were developed by Darnay and Franklin.
figure 9: beer containers by type, 1957-76See Figure 8.
figure 10: projected U.S. population: effects of 3-child and 2-child
familiesFigure 10 is from page 10 of An Interim Report from the Com-
mission on Population Growth and the American Future. The 1890 to 2020
values are based on U.S. Bureau of the Census figures. Beyond 2020, values
are based on projections made by the Commission.

tables

table 1: estimated emissions of air pollutants, by weight, nationwide,
1969The 1969 estimai'ecl emissions in Table 1 are EPA data based on a
revised computation procodure which includes additional sources, improved
emission factors. and better information on control technology. The most
significant changes are:

(1) Motor vehicle emissions are now estimated by a new test cycle,
which results in much higher emission values for carbon monoxide.

(2) Aircraft emissions are now estimated for cruise altitudes as well
as below 3.500 feet.

I



The !:, Icentage increase of 1969 over 1968 ws based on a recomputation
of the 1968 figures using the new method.
table 2: annual average levels of selected ir nollutants in selected
citiesThe values in Table 2 are from the Continuous Air Monitoring
Program (CAMP) network operated by EPA. The network consists of one
site located in the downtown arca of each of six major cities. Measurements
for each of six major pollutants (SO2, NO, NO2, CO, total hydrocarbons, and
total oxidants) are taken every 5 minutes The values given in the table are
the annual averages based on these figures.
table 3: estimated prevalence of water pollution, by region. 1970Table
3 is based on the the same FWQA survey discussed above under Figure 3_

Column 1 gives the region_ Column 2 gives the total percentage of
stream miles polluted within the region. Columns 3 to 6 classify the drain-
age basins within the region according to the percentage of basins suffering
from given degrees of pollution. For example, the first value under column
3 shows that 14.8 percent of the basins within the Pacific Coast region
have 50 percent or more of their stream iniles palluted.
table 4: estimated U.S. consumption of selected metals, 2948 and
1968This table also appeared on page 2 of the 1971 CEQ report. Toxic
Substances.
table 5: use of and estimated demand for bureau of land management
lands, 1968-70 and 1980--The nonconsumptive use projections are esti-
mates based on the combined hunting and fishing increase projections.
The low 1980 estimates for hunting and fishing are based on a projection of
the existing ratio of public domain use to license sales, which for hunting
was 2.3 visitor days per license and for fishing was 0.9 visitor days per
license. The medium estimates are based on a projection of the 1968-70
increase in visitor days, and the high estimates on the 1964-70 increase. A
visitor day for hunting. for example, is the equivalent of 1 person hunting
for 12 hours or 12 persons hunting for I hour.
table 6: sportsman use of national forestsThe term visitor day is used
in the same way as in Table 5. The 1967 decrease in fishing is the result
of a new inventorying system and thtv- reflects improved data rather than
a decrease in use.
table 7: inventory of wetlands, by type and by region, 2955The areas
included in the regions in Table 7 are shown on the map below.
table 8: loss of ,coastal wetlands, 1954-64The defin it.*on of coastal wet-
lands used in the report on which this table was based is approximately
equivalent to the coastal saline and fresh saline categories in Table 7. The
States included in Table 8 are covered in the Atlantic North region of
Table 7, but Atlantic North also includes Maryland and all of New York.
table 9: federal land acquisition for outdoor recreation financed by
land and water conservation fund, 1966-69The 1968 acreage figures
and the 1969 cost figures under National Park Service include acquisition
of land by the Bureau of Outdoor Recreation for Redwoods National Park_
It should be noted that acquisitions under the Land and Water Conservation
Fund are only a portion of total Federal acquisitions for recreation purposes.
However, data are not available on total acquisitions.
table 10: public recreation areas, by location and by level of government,
1965The figures in Table 10 are based on unpublished 1965 inventory
conducted by the Bureau or Outdoor Recreation.
table 11: park acreage in selected cities, 1968With respect to the last
column in the table, it may be noted that the National Recreation and Parks
Association recommends a standard of 10 acres of subregional (easily ac-
cessible) park acreage per 1.000 residents.
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the environment
1971 Esima-a

perspective

Environment as an issue is in the process of maturing. The
scattered concerns of a few years ago over air and water pollu-
tion, pesticides, and highways, and localized problems such asthe Florida Jetport and the Santa Barbara oil spill are now
coalescing into a broader understanding of the relationship of the
environment to man's total well-being and to the quality of life.
With this growing understanding has also emerged a greater appre-
ciation of just how complex and multifaceted the problems are.Those who thought that the task of achieving environmental
quality could be accomplished overnight either have learned
better or lost interest. But the challenge of achieving a higherquality of life has become part of the American vision. And the
goal of achieving environmental quality is becoming an integralpart of our institutions and our values.

The changes being shaped by the drive to achieve environ-mental quality are visible in a wide variety of areas. Govern-
mental institutions, the law, and the economy have all begunto adjust to a new set of goals. The "rules of the game" by which
society makes decisions are shifting to take environmental factors
into account. The methods by which environmental goals areto be achieved have also shifted as we learn more about regula-
tions and incentives and about the uses and abuses of technology.
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changes in government institutions

Institutional changes are one sign of an issue's growth in im-
portance and public recognition. As an issue is perceived in its
entirety, rather than by its components, a need exists to reflect
this change in organization. In the past, when new problems were
perceived as discrete policy issues rather than as subparts of
other goals, new departments and agencies were created. This
process is evident in the reorganization proposals recently sub-
mitted to the Congress by the President.

The same process has also been true of environmental quality.
Air and water pollution control programs were once the step-
child of health agencies. Solid waste management had no larger
image than the local garbage collector and the city dump. Pesti-
cides were considered part of agricultural activity, while radiation
was dealt with in the overall context of atomic energy. Increasing
noise and the spread of toxic substances through the environment
were generally ignored since no agency was responsible. The
nature of many of the problems of improper land use, especially
in critical areas, was largely unrecognized.

As the public and responsible officials began to perceive the
totality of the environment and the interrelationships of pollu-
tants in all mediaair, water, and landthey also saw the need
for organizational change. Major changes occurred in 1970 with
the creation, early in the year, of the Council on Environmental
Quality and, at the end of the year, of the Environmental Pro-
tection Agency.

The Environmental Protection Agency has a larger budget
than some of the existing Cabinet departments. The Council
on Environmental Quality is located within the Executive Office
of the President which gives it vital leverage in the policymaking
process. The National Oceanic and Atmospheric Administration
(NOAA) consolidates oceanographic and atmospheric monitoring
and forecasting programs conducted previously in a number of
agencies. Early in 1971, the President proposed creation of a
Department of Natural Resources to complete reorganization of
environmental and natural resource activities, and to unify Fed.
eral energy and land management programs. The new depart-
ment would include NOAA_

Similar organizational changes have taken place at the State
level. New York's Department of Environmental Conservation,
Washington's Department of Ecology, the institutions established
by the Illinois Environmental Protection Act of 1970, as well as
developments in several other States represent innovative ap-
proaches to unifying environmental programs.

The new unification of environmental programs should lead
to more than mere administrative tidiness. Form and sub-
stance are intertwined. Bringing together programs previously
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viewed as discrete entities enables administrators to consider the
interrelationships and priorities within eavironmental activities
and to act accordingly. By looking at the total burden of pollu-
tants on the environment, and not only in media packages of
air, water and land pollutants, unification provides a basis for
different strategies aimed at controlling pollution throughout
their distribution in the environment- -from extraction, through
production, distribution, use, and final disposal.

Unification also permits an intensity of concentration on a
problem not otherwise possible. When air or water pollution
programs were merely part of health or conservation depart-
ments, the department head could focus on them only momen-
tarily among many other matters. In a unified agency, the
full time of management can be concentrated on environmental
protection. Institutionalizing responsibility for environmental
quality through creation of unified organization provides the
vehicle for a sustained and vigorous commitment to improve-
ment in the quality of life.

Just as the United States has moved to organize its institutions
for more effective environmental management, other nations
such as Canada, France, Germany, Great Britain, and Japan have
taken steps to establish central authority for environmental mat-
ters. This development has had international significance in
facilitating more effective cooperation among nations.

Governmental changes have not been limited to unifying pro-
ams. The geographic scope of environmental efforts has ex-

panded to include other nations. And at the State level there
have been a number of organizational innovations aside from
unification.

Action has begun on the international level to deal with prob-
lems, such as marine pollution, which require joint efforts with
other countries. The United States and Canada are developing
a bold program for dealing with the pollution of the Great
Lakes. A number of efforts have been initiated to meet environ-
mental problems through the NATO Committee on the Chal-
lenges of Modern Society and through the Organization for
Economic Cooperation and Development. Active preparation is
underway for the U.N. Conference on the Human Environment
to be held in Stockholm in 1972.

One of the unsolved problems in environmental organization
is how to reconcile the regional scope of many environmental
problems with existing political boundaries. Action at the State
level is coming to grips with this difficulty. Maryland has estab-
lished a public corporation, the Maryland Environmental Service
(MES), which is empowered to contract with municipalities or
industries to build and operate solid and liquid waste treatment
and disposal services and to install or operate abatement facili-
ties when a municipality, firm, or individual fails to comply with
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a pollution control enforcement order_ Along with somewhat
similar arrangements in New York arid Ohio, MES provides a
sound mechanism for regional solutions to pollution problems.
Vermont has instituted statewide controls over land use, and
a number of other States have begun to exercise control over
particular types of land use such as use of wetlands and siting of
powerplants, public !facilities, and housing developments. And
throughout the Nation there have been developed new organiza-
tional and legal methods to give private citizens the right to
participate directly in improving environmental quality.

changes in the law
Another basic American institutionthe lawis also changing

to provide greater protection of the environment. This develop-
ment has been most vividly demonstrated by enactment of the
National Environmental Policy Act (NEPA), in which Congress
declared -that it is the continuing policy of the Federal Govern-
ment . . to create and maintain conditions under which man
and nature can exist in productive harmony" (sec. 101(a)). New
Federal and State environmental regulatory laws and cam in-
terpretations of other statutes have recognized the private citi-
zen's interest in his environmental condition by empowering
the individual citizen to sue to prevent environmental damage
and to force government to act in accordance with the new
environmental policies.

The new environmental rights have also placed new obliga-
tions on citizens, if these rights are not to atrophy they must be
responsibly exercised. The success of certain new governmental
procedures, such as the environmental impact statement process
of NEPA, depends heavily on citizen participation_ If NEPA is
to have maximum effect, an alert citizenry, must be prepared to
invest the time and effort in helping to make it work.

Chapter 3 describes a wide variety of successful environmental
activities carried out by private citizens, ranging from the pur-
chase of environmentally valuable land to the prosecution of
lawsuits and from rewriting a State's air pollution control laws
to promoting an tili t ter campaigns.

The vital role played by citizens must be joined with effective
governmental efforts if we are to achieve effective control of
pollution and other environmental threats. The pervasiveness of
sources of environmental degradation, the wide scope of govern-
ment activities that impact on the environment, the inherent
limitations of the courts, which can only deal piecemeal with
highly complex environmental issues---all require that govern-
ment develop systematic approaches to achieving compliance,
particularly approaches which rely on the use of market incen-
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tives. These factors also require government to build environ-
mental quality considerations into the major actions it takes.
Only goverrm -t possesses the resources and legal power to in-
sure unif Drm and systematic compliance with environmental
standards Actions by government to build environmental con-
siderations into its basic decisionmaking mechanisms are being
stimulated by outside groups. The new legal authorities and
court interpretations which provide authority for citizens to act
as their own -environmental ombudsman" are a powerful im-
petus to the improvement of government's performance_

changes in the economy
A basic factor in the achievement of our environmental goals

is economics_ Much is said about the cost of environmental im-
provement; weight also must be given to the cost of continued
environmental degradation. The annual cost of air pollution
alone is roughly estimated at about $16 billion.

The industrial community has already made a sizable invest-
ment in pollution control equipment, and the amount of such
investments is increasing. The cooperation of private industry
will continue to be a necessary part of any solution to environ-
mental problems. However, such cooperation must be backed up
by governmental regulation, especially by charges and taxes,
because in a competitive economy, compliance by an individual
firm always presents the possible danger of putting that firm at a
disadvantage with firms which have not made the necessary envi-
ronmental control investments.

The costs of meeting air and water quality standards and pro-
viding solid waste disposal over the 1970 to 1975 period have
been estimated at about $105 billion. The costs of meeting air
and water quality standardsthe areas in which the largest in-
creases will occuris estimated at $62 billion. Of that amount.
42 percent is public costspaid by taxes and service charges
and 58 percent will be costs to industry_ But in either case, the
costs will ultimately be shared by all the American people
either as taxpayers or as consumers. These cost estimates are not
comprehensive and are clearly tentative. They are presented in
this report to stimulate further discussion and analysis on the
costs of achieving environmental quality. They are most likely
understatedprobably significantly so_ Ongoing governmental
and private studies, will provide the basis for improved estimates
of total costs.

The costs of pollution control seem large in the aggregate but
not nearly as significant when compared to such measures of
economic activity as the gross national product, value of ship-
ments by industries, or even total capital spending. However,
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1E,

costs will be large for a few industrie- and for some individual
firms.

Pollution control can be seen as an oppoi unity as well as
a problem. It will provide new markets here and abroad for
U.S. control equipment and engineering competence as other
nations begin to upgrade their environmental standards.

Transitional problems will occur. Some industries, althoughprobably very few, will have greater difficulties with competition
in international markets. Some industries and firms will suffer
domestic competitive disadvantages. Some marginal plants willhe abandoned for newer, more efficient and less polluting tech-
nology. And individual workers at such plants may suffer from
the transition. Although in most cases these adjustments are notexpected to be great and are not dissimilar to other adjustments
constantly being made by U.S. industry, it is important to eval-uate what measures might be necessary to ease the transition.

In considering strategies to deal with possible transitionalproblems, it is important to keep in mind the general principlethat the cost of preventing environmental damage from the man-ufacture or use of a product should be reflected in the price ofthe product. This principle is important if we are both to ac-complish improvements efficiently and to place the costs equi-tably on the producers and users of polluting products.
It is also of vital importance that the costs of environmental

improvements be considered in the context of the benefits tobe gained and that the most cost-effective solutions to environ-mental problems are utiIi7ed. Mhe coStS of pollution control
rise steeply as higher levels of abatement are attained, and thusthe benefits to be achieved must be carefully weighed. Also, there
may be great differences in costs depending upon the type ofcontrol strategy adopted. The use of economic incentives provides
a promising method for achieving environmental goals in themost efficient manner.

regulations and incentives
There has been much discussion about the use of economicincentives as an alternative or a supplement to current regula-

tory authorities. Some have proposed tax writeoffs or otherassistance to industry as a spur to pollution control. But unless
the level of assistance is extremely high, it will offer no incen-tive for industry to invest in "nonproductive" pollution controlfacilities. Nor will it lead to investment by marginal firms whichoften cannot afford the additional costs of control facilities.

Others have proposed a pollution charge on the amount of
effluents or emissions damaging the environment. Such a chargewould provide a positive incentive to industry to reduce itspollution. It would lessen the burden on government by allow-
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ing industries to adjust to pollution controls in the most ef-
ficient manner, and it would reduce the delays inherent in regu-
latory procedures_

The differences and shortcomings of both the regulatory
process and economic incentives can be overcome by using them
to supplement each other rather than as alternatives. 'The basic
aspects of regulatory authoritystandard-setting and backup
enforcementcan be pieserved while the automatic enforcing
aspects of the pollution charge can provide a strong economic
incentive to achieve the standards. In those areas where higher
levels of purity are required than the charge can stimulate,
backup enforcement authority would pi ovide the necessary
muscle to achieve compliance.

The Administration has adopted this strategy in proposals
under development for a tax on lead in gasoline and a sulfur
oxides emissions charge. "These proposals, which supplement
existing regulatory authority, demonstrate how both reeulatory
authority and economic incentives can be used together to
achieve environmental objectives.

Such economic incentives are consistent with the principle
that the polluter should pay the cost of operating in a way that
avoids or minimizes environmental damage. This principle is
akin to the legal principle, embodied in the common law of
nuisance: that no person has a right to use his property in a
manner that unreasonably interferes with another's right to use
and enjoy his own property, cr that interferes with general pub-
lic rights involving such resources as air or water_

Except in cases in which process changes and other actions to
control pollution are accompanied by greater production efficien-
cies, the inclusion of the costs of preventing environmental dam-
age in the costs of manufacituring goods will result in some
higher costs to the consumer. There is no way, short of unwar-
ranted price controls, that the government can force the man-
ufacturer to absorb these costs entirely_ Mlle government does
not control the price of goods, and therefore manufacturers will
pass on to consumers the costs of producing the goods, including
the costs of environmental protection. -rhus, in most cases, the
citizen will pay the costs of such improvement, either as a con-
sumer or as a taxpayer. But when he pays a higher price for
goods because the price reflects the cost of ponution control, it
can be said that he is really paying the fair price, because a
product is underpriced if it does not include the costs of environ-
mental control.

the development and assessment of technology
A dev lopment similai to including environmental costs in

the price of goods has been the move to shift the burden of
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proof f showing lack of adverse environmental impact with
respect to new products or new sources of pollution from the
public to the private sector_ In the past, the prevailing assump-
tion has been that air, water, or land resources could be used
as a clumping ground for wastes until the government proved
that a given discharge or disposal was harmful. kncreasingly this
assumption is being reversedit is up to the manufacturer to
show that the wastes or his product will not be harmful before
society will allow him to introduce it into the environment. Two
of the President's new environmental legislative proposalsThe
-Toxic Substances Control Act and the Marine Protection Act
are based on this principle. 'The concept must be implemented
carefully so as not to thwart technological innovation, and we
must also keep in mind the impossibility of conclusively proving
that a product is safe. However, the change in the burden of
proof reflects the increased recognition of the public's environ-
mental rights and also the need for an increased emphasis on
adequate assessment of changing technology.

As the pace of technological innovation has steadily accel-
erated, so has the need to assess its full impact. New technology
changes many aspects of society in significant but often unrec-
ognized ways. If we are not to become victims of our owi in-
ventions, we must not only assess the impact of technologies but
also exert sufficient control to minimize or avoid their adverse
impacts_

'Technology assessment is not a new practice. It has been ap-
plied for years in °lir food, drug, and pesticide control laws_
Existing air and water pollution control laws are based in part
on a recognition of the adverse side-effectl of technology. How-
ever, we have come to recognize the need for two important
elements in technology assessment.

First, such assessment must take place before a new technology
is widely dispersed_ The air and water pollution laws represent
after-the-fact recognition of adverse effects, and this makes it
much more difficult for them to curb such effects. 'This has been
recognized by recently enacted and proposed amendments to
these laws which authorize standards applicable to new plants
at the time of construction_

Second, technology assessment must include coñsderaton of
secondary and tertiary effects of an innovation_ The automobile
not only brought about air pollution and congestion but it also
changed land use patterns, the nature of urban life, and the
structure of the family. "The introduction of the one-way con-
tainer added a new dimension to solid waste and litter problems.
In many cases the secondary and tertiary effects of changing
technologies may be more significant than the direct effects.

Clearly there must be linkages between technology assessment
and mechanisms to control the impact of technologies. If we
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develop tools to predict more accurately the consequences of
technological de welopments, we must also/develop policy mech-
anisms to act upon these findings.

The environmental impact statement process of NEPA pro-
vides one such link. Many large-scale technology developments
are partially or entirely supported by the Federal Government.
Mass transit development and nuclear and other energy sources,
for example, are supported by government subsidies. Cloud
seeding, saline water conversion, and new peaceful uses of . -)mic
energy are direct government projects. The National Environ-
mental Policy Act, through the environmental impact statement
process, provides a framework for technology assessment of these
governmentally financed activities, as will proposed new legisla-
tion, such as the Thxic Substances Control Act.

Undue emphasis should not be placed on the adverse conse-
quences of new technology. 'Technological innovation has been
and will continue to be necessary if we are to achieve environ-
mental and other goals. It is clear, for example, that new sources
of energy will be necessary to meet air quality standards over thelong run. Ultimately, our transportation systems will have to
change, placing greater emphasis an mass transit and possible
new sources of power. The development of the breeder reactor,
fusion power, coal gasification, and unconventionally powered
vehicles all require technological breakthroughs enabling us to
meet longer term environmental quality goals.

-1"he challenge ahead is to assess the potentially detrimen al
effects from the introduction of new technology and at the same
time to encourage the development of needed new technogy
We can neither place blind reliance on r_echnology to solve all or
our problems nor can we ignore the need for technological im-
provements to meet the goals of our society, including environ-
mental goals. A balanced approach to the two-edged sword of
technological innovation is critical .

efforts and accomplishments
It is not fashionable to view environmental problems with any-

thing less than alarm. Indeed, many have told us that we are
facing an ecological doomsday unless we take radical steps. How-
ever, the chapter on Status and -I-rends provides some grounds
for optimism, although the data base is too imprecise for any
firm conclusions. Measurements of air quality in urban areas
indicate some general improvement although the total amounts
of air pollutants actually emitted nationwide have increased
slightly. Control efforts, plus industry dispersion, are.: largely re-
sponsible for this pattern. Construction of municipal waste treat-
ment plants has prevented further serious deterioration in water
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quality in the face of signficant increases in population and in-
dustrial production. The use of persistent pesticides has been
declining fnr several years. These patterns indicate that with
concerted effort, we can make progress in dealing with environ-
mental problems.

However, some problems are emerging with portentous impli-
cations. Mhe accumulation of mercury in our waters is a serious
problem that may become even worse as organisms continue to
concentrate mercury through the food chain. 'The increases in
complex toxic materialsboth heavy metals and organic chemi-
calsmay be serious long-term threats to human health and the
life cycle upon which all men depend. Eutrophication is a prob-
lem that will require significant efforts to control and reduce
nutrient inputs into many lakes and rivers, and special actions
may be necessary to restore water bodies in many parts of the
country. Many aspects of land use, such as wetlands development
and urban sprawl, pose serious problems.

The blight that characterizes so much of our urban environ-
ment has been with us at least since the beginning of the indus-
trial revolution. It has only been comparatiiely recently that
environmentalists have devoted attention to urban problems,
especially those in the inner city, the decaying, older areas where
so many of the urban poor live in inferior conditions. However,
most Americans work and play in urban areas; it is the seWng
which is most immediate and iamiliqr to us. Indeed, ecology isdefined as the interrelationship between an organism and its
environment and the environment for most human organisms
in industrial society is the large metropolitan area. Further,
many of the traditional environmental problems, such as air
pollution and basic sanitation, are most acute in the central city.
If we are to make our environment livable, we must make ourcities livable. If lee are to achieve a desirable level of environ-
mental quality, we must make nur cities desirable places in which
to work and live.

It would be helpful to be able to show a direct cause-and-effect
relationship between the developments described in the first three
chapters and accomplishments as described in the Status and
Mrends chapter_ But the relationship between efforts and accom-
plishments is often unclear. Many factors aside from govern-
mental efforts exert a strong infiuence on environmental trends
the state of the economy, the development of new technology,
the preferences of consumers. Mime is another complicating
factor: It may take several years between the initiation of a
governmental effort, such as giving a grant for a waste treat-
ment plant, and any actual effect on environmental quality. Most
importantly, the data now collected on environmental status and
I:rends is not adequate to provide reliable evidence for the evalua-
tion of governmental programs.
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The established base which our new institutions have given us
should improve evaluation of progTams and increase -feedback"
on the success or failure of our efforts. The critical challenge to
the government in the coming years, particularly in pollution
control where the legislative mandate is well established, will be
to improve the effectiveness of the implementation of the legis-
lation. The best laws can be subverted :-y poor implementation,
and there is much room for improvement in the manner in
which Federal progearns are executed. Better information is
critical to this improvement, because only through accurate data
on environmental conditions can we tell whether Federal pro-
grams are accomplishing their intended purpose.

Our view of environmental conditions is a product of three
factors: the actual conditions which exist, the methods we use
to determine these actual conditions, and the values which we
place on the results.

It is difficult to tell how much the data in the Status and
'Trends chapter really tell us about actual conditions, because all
of them are filtered through a complex and very imperfect set of
processes whose purpose is to describe the real world. The tables
and graphs are not the real world. They are but the final out-
come of selecting a few dimensions from an almost unlimited
number of environmental variables, selecting a few sampling sites
from an almost unlimited number, collecting and analyzing the
data on the basis of often very inaccurate techniques, and then
aggregating and statistically analyzing the collected data on the
basis of a number of crude assumptions. 1-low close the results
of this process come to reflecting actual conditions is uncertain.

We are also handicapped by our lack of knowledge about fun-
damental scientific questions. Much needs to be done to improve
our knowledge about the effects of various environmental insults.
There is also a w eat deal we do not understand about the basic
ecological processes which determine the fate and importance of
pollutants. For example, the cycles governing the balance of the
basic components of the atmosphere and the mechanisms through
which these components are absorbed or changed by earth and
ocean are, for the most part, unknown.

Aside from the processes of collection and analysis, our view
of actual conditions also is filtered through the values which we
hold. Whether the data from the monitoring effort is viewed
with alarm or with complacency depends on the standard of
judgment appliedin other words on the values we hold con-
c.rning what actual conditions should be. 'Thirty years ago the
data on status and trends would have been of little or no interest
to most people, because our knowledge and our values had not
yet come to include the importance of environmental factors.
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environmental quality and the quality of life
Our knowledge and our values have changed significantly

and are continuing to change. What is developing in this country
is a greater awareness both of man's dependence and of his
independence_

We are realizing 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 bacteria and
fungi and on the grand natural cycles which govern the flow of
the major elements through the environment_

Mau is also coming to understand his relationship with the
urban environment he has createdfrom the parks and open
space to _the quality of its buildings and the character of its
neighborhoods_ h e harshness of much of the inner city environ-
ment and the cruel effects of improper sanitation, air pollutants,
and household hazards such as lead in paint have been recog-
nized_ If we are to be concerned about the quality of life, it will
not be possible to escape the city and cloak ourselves in pastoral
romanticism_ For as we concern ourselves with the quality of our
natural environment, we must give equal attention to the quality
of our manmade environment_

We also have begun to realize that we have an opportunity and
a challenge to determine the shap t. and future course of our
development. -rhe application of scientific knowledge and the
continuing alteration of our physical surroundings are not pre-
determined_ 'They are ours to mold and to decide_ This freedom
will be no easier to protect and exercise than our other freedoms.
But the decisions as to what kind of world we want to live in are
ours to make, providing that they are made with the knowled-e
and awareness of the constraints which nature has set.

Much of the current concern over environmental problems
has sprung from a negative reaction to the degradation we have
inflicted upon our surroundings_ Much of it has sprung from a
fear that we will destroy ourselves if environmental insults go
unchecked. 'These reactions and fears are legitimateenviron-
nental degradation degrades us, and the possibility of an
ecological "doomsday," although often exaggerated, does exist.

But it is important to consider the positive side of the struggle
for environmental quality. Our environment is literally what
surrounds uswhat we see and feel and smell every minute of
every day. If life is to be worth living, the environment must
do more than sustain life_ It must provide the esthetic satisfaction
and the sense of human dignity which give meaning and purpose
to existence.

Many governmental programs are devoted to providing the
necessities for sustaining life. Many are devoted to helping par-
ticular segments of the population. But the environmental prob-
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lem is everybody's problem we are all affected by bad air,
polluted water, or despoiled land_ Aria the c vironmental oppor-tunity the possibility of protecting and shaping onr surronnd-
ings so that they accord with our vision of the good lifeis ours
to take if we have the will and persistence.

There are those who doubt that we will have the will and
persistence, and who believe that concern with the environment
is simply a passing fad. 13nt the evidence is to the contrary. The
problems are real. All of us are paying the costs of a degraded
environment daily, through being surrounded by dirt and ugli-
ness. Cour \fairies and perceptions have come to demand better.
We have realized that onr rescmrces are limited, and that ournatural snrroundings cannot tolerate the nnlimited bnrdens
placed on them by an industrialized society. As leisure time and
educational levels have increi.sed we have placed a higher valne
on recreation, esthetics, and the things which_ make for a better
life.

The environmental ethic is becerning a permanent part of
our governmental institntions. It has found a permanent place
in our legal principles, and it is beginning to become an acceptedpart of our economic calculations. The environmental issue is
still in the process DE maturing, and like all vital and lasting
issues it will undergo many transformations in its definition and
in the way its problems are approached. Built maturation shonld
not be mistaken for transience_ The pursuit of environmental
quality has become a firm national commitment. -1-hrough funda-
mental changes in institntions, laws, and valnes we have em-barked on a new course which will affect both national policy
and personal values.
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AN ACT -1-co establish a national policy for the environment, to provide frit-
the establishment of a Council on Environmental Quality , arid for other
purposes
Be it enacted by the Senate and 1---louse of Retrresentatizies of

the United States of America in Congress assembled, That this
Act may be cited as the -Islatinnal Environmental Policy Act of
1969_
purpose

SEc. 2. Mhe purposes of his Act ar To declare a natinnal
pnlicy which will encnurage praductive and enjoyable harmony
between man and his envirnnrnent; tn promote effearts which will
prevent or eliminate damage to the envirnnment and biosphere
and stimulate the health and welfare nf man; tc enrich the under-
standing of the eccangical systems and natural resources impnrtant
to the INTation; arid tn establish a Cnuncil on Envirnnmental
Quality.
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title
declaration of national environmental policy

SEc. 101. (a) -rhe Congress, recognizing the profonnd impact of
man's activity on the interrelations of all components of the
natural environment, particularly the profound influences of
population growth, high-density nrbanization, industrial expan-
sion, resource exploitation, and new and expanding technological
advances arid recognizing further the critical importance of restor-
ing and maintaining environmental quality to the overall welfare
and development of man, declares that it is the continuing policy
of the Federal Government, in cooperation with State and local
governments, and other concerned public and private organiza-
tions, to nse all practicable means and measures, including finan-
cial and technical assistance, in a manner calculated to foster and
promote the general wc1fare, to create and maintain conditions
under which man and nature can exist in productive harmony,
and fulfill the social, economic, and other requirements cif present
aria future generations of Americans.

(b In order to carry out the policy set forth in this Act, it isthc continuing responsibility of the Federal Government to use
all practicable means, consistent with other essential considera-
ticims of national policy, to improve and coordinate Federal plans,
fyinctions, prow ams, and resources to the end that the Nationmay--

(1) fulfill the responsibilities of each generation as trusteeof the environment for succeeding generations;
(2) assure for all Americans safe, healthful, productive, and

esthe ically and culturally pleasing surroundings;
(3) attain the widest range of beneficial nses of the envir-

onment without degradation, risk to Health or safety, or other
undesirable and unintended consequences;

(4) preserve important historic, cnitnral, and natnral as-
pects of our national heritage, and maintain, wherever pos-
sible, an environment which stipports diversity, and variety
of individual choice;

(5) achieve a balan e between population and resonree
nse which will permit high standards of living and a wide

aring of life's amenities; arid
(6) enhance the quality of renewable res urces axicl ap-

proach the maximum attainable recycling of depletable re-
sources.

(c) -rhe 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 envi-
ronment.



SEic. 102_ -file Con iess authorizes and directs that, to the full-
est extent possible: ( ) the policies, regulations, and public laws
of the United States shall be interpreted arid administered in
accordance with the policies set forth in this Act, and (2) all
agencies of the Federal Government shall

(A) utilize a systematic, interdisciplinary approach which
will insure the integrated use of the natural and social sci-
ences and the environmental design arts in planning and in
decisiomnaking which may have an impact on man's envi-
ronment;

(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 decisionmaking along
with t-conomic and technical considerations;

(C) include in every recommendation or report on pro-
posals for legislation and other major Federal actions Nig-
nificantly affecting the cp,ality 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,
alternatives to the proposed action,
the relationship between local short-term uses of

man's environment and the maintenance and enhance-
ment of long-term productivity, and

(v) any irreversible and irretrievable commitments of
resources which would be involved in the proposed ac-
tion should it be implemented.

Prior to making any detailed statement, the responsible Fed-
eral official shall consult with and obtain the comments of
any Federal 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
antharized to develop and enforce environmental standards,
shall be made available to the President, the Council onEnvironmental Quality and to the public as provided by
section 552 of title 5, United States Code, and shall accom-
pany the proposal through the existing agency review proc-
esses;

(ID) study, develop, and describe appropriate alternatives
to recommended courses of action in any proposal which in-
volves unresolved conflicts concerning alternative uses of
available resources;

(E.) recognize the worldwide and long-range character of
environmental problems arid, where consistent with the for-
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eign policy of the United States, lend appropriate support
to initiatives, resolutions, and programs designed to maxi-
mize international cooperation in anticipating and prevent-
ing a decline in the quality of mankind's world environment;

(F) make available to States, counties, municipalities, insti-
tutions, and individuals, advice and information useful in
restoring, maintaining, and enhancing the quality of the
environment;

(G) initiate and utilize ecological information in the plan-
ning and development of resource-oriented projcts; and

(H) assist the Council on Environmental Quality estab-
lished by title 11 of this Act.

SEC. 103. All agencies of the Federal Government shall review
their present statutory authority, administrative regulations, and
current policies and procedures for the purpose of determining
whether there are any deficiencies OF 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 conformity with the intent, purposes,
and procedures set forth in this Act.

SEC. 104. Nothing in section 102 or 103 shall in any way affect
the specific statutory obligations of any Federal agency (1) to
comply with criteria or standards of environmental quality, (2)
to coordinate or consult with any other Federal or State agency,
or (3) to act, or refrain from acting contingent upon the recom-
mendations or certification of any other Federal or State agency.

SEC. 105. The policies and goals set forth in this Act are sup-
plementary to those set forth in existing authorizations of Federal
agencies.

title ii
council on environmental quality

SEC. 201. 'The President shall trar---mit to the Congress annu-
ally beginning July 1, 1970, an Environmental Quality Report
(hereinafter referred to as the "report") which shall set forth (1)
the status and condition of the major natural, manmade, or al-
tered environmental classes of the Nation, including, but not
limited to, the air, the aquatic, including marine, estuarine, apd
fresh water, and the terrestrial environment, including, but not
limited to, the forest, dryland, wetland, range, urban, suburban,
and rural environment; (2) current and foreseeable trends in the
quality, management and utilization of such environments and
the effects of those trends on the social, economic, and other re-
quirements of the Nation; (3) the adequacy of available natural
resources for fulfilling human and economic requirements of the
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Nation in the light of expected population pressures; (4) a re-
view of the programs and activities (including regulatory activi-
ties) of the Federal Government, the State and local governments,
and nongovernmental entities or individuals, with particular
reference to their effect on the environment and on the conser-
vation, developmex. .nd utilization of natural resources; and
(5) a program for remedying the deficiencies of existing programs
and activities, together with recommendations for legislation.

SEC. 202. 'There is created in the Executive Office of the Presi-
dent 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 designate one of the members of the Council to
serve as Chairman. Each member shall be a person who, as a
result of his training, experience, and attainments, is exception-
ally well qualified to analyze and interpret environmental trends
and information of all kinds; to appraise 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 responsive to the sci-
entific, economic, social, esthetic, and cultural needs and interests
of the Nation; and to formulate and recommend national policies
to promote the improvement of the quality of the environment.

SEC. 203. 'The Council may employ such officers and employees
as may be necessary to carry out its functions under this Act. In
addition, the Council may employ and fix the compensation of
such experts and consultants as may be necessary for the carrying
out of its functions under this Act, in accordance with section
3109 of title 5, United States Code (but without regard to the
last sentence thereof).

SEC. 204. It shall be the duty and function of the Council
(1) to assist and advise the President in the preparation of

the 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 environ-
ment both current and prospective, to analyze and interpret
such information for the purpose of determining whether
such conditions and trends are interfering, or are likely to
interfere, with the achievement of the policy set forth in
title I of this Act, and to compile and submit to the Presi-
dent studies relating to such conditions and trends;

(3) to review and appraise the various programs and ac-
tivities of the Federal Government in the light of the policy
set forth in title I of this Act for the purpose of determining
the extent to which such programs and activities are con-
tributing to the achievement of such policy, and to make
recommendations to the President with respect thereto;
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(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 Anvestigations, studies, surveys, research, and
analyses relating to ecological systems and environmental
quality;

(6) to document and- define changes in the natural envi-
ronment, including the plant and animal systems, and to
accumulate necessary data and other information for a con-
tinuing analysis of these changes or trends and an interpreta-
tion of their underlying t auses;

(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 legis-
lation 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 num-
bered 11472, dated May 29, 1969, and with such representa-
tives 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 indi-
viduals, in order that duplication of effort and expense may
be avoided, thus assuring that the Council's activities will
not unnecessarily overlap or conflict with similar activities
authorized by law and performed by established agencies.

SEC. 206. Members of the Council shall serve full time and the
Chairman of the Council shall be compensated at the rate pro-
vided 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 provided for Level IV of the Executive Schedule Pay
Rates (5 U.S.C. 5315).

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 $1,000,000 for each fiscal
year thereafter.

Approved -anuary 1 1970.
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tit4e iienvironmental quality
(of the water quality imprement act of 1970)
short title

SEC. 201. "This tItle may be cited as the "Environmental
Quality Improvement Act of 1970'.

findings, declarations, and purposes
SEC. 202. (a) The Coneress 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
en vironment.

(b)(l) 'The Congress declar s that there is a national policy for
the environment which provides for t
vironmental quality. This policy is evidenced by statutes hereto-
fore enacted- relating to the prevention, abatement, and control
of environmental pollution, water and land resources, transporta-
tion, and economic and regional- development.

enhancement of en-
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(2) The primary responsibility for implementing this policy
rests with State and local governments.

(3) The Federal Government encourages and supports imple-
mentation of this policy through appropriate recrional organiza-
tions 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 authorize an Office of Environmental Quality,
which, notwithstanding any other provision of law, shall
provide the professional and administrative staff f r the
Council on Environmental Quality established by Public
Law 91-190.

office of environmental quality
SEC. 203. (a) There is established in the Executive Office of the

President an office to be known as the Office of Environmental
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 com-
pensation payable to the Deputy Director of the Bureau of the
Budget.

(c) The Director is authorized to employ such officers and
employees (including experts and consultants) as may be neces-
sary 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 ten specialists and other experts without regard to
the provisions of title 5, United States Code, governing appoint-
ments in the competitive service, and pay such specialists and
experts without regard to the provisions of chapter 51 and sub-
chapter 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 maximum rate for GS-18
f 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 quality by

(1) providing the professional and administrative staff and
support for the Council on Environmental Quality estab-
lished by Public Law 91-190;
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(2) assisting the Federal agencies and depal tments in ap-
praising the effectiveness of existing and proposed facilities,
programs, policies, and activities of the Federal Government,
and those specific major projects designated by the Presi-
dent which do not require individual project authorization
by Congress, which affect environmental quality;

(3) reviewing the adequacy of existing systems for moni-
toring and predicting environmental changes in order to
achieve effective coverage and efficient use of research facili-
ties 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 Gov-
ernment;

(7) collecting, collating, analyzing, and interpreting data
and information on environmental quality, ecological re-
search, and evaluation.

(e) The Director is authorized to contract with public or
private agencies, institutions, and organizations and with individ-
uals without 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.

report
SEC. 204. Each Environmental Quality Report required by

Public Law 91-190 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. -rhere are hereby authorized to be appropriated not

to exceed $500,000 for the fiscal year ending June 30, 1970, not to
exceed $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 authorizations are in addition to those contained in Public
Law 91-190.

Approved April 3, 1970.
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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 N
91-190, approved January 1, 1970), it is ordered as follows:

SECTION 1- Policy_ 'The Federal Government shall provide
leadership in protecting and enhancing the quality of the Na-
tion's environment to sustain and enrich human 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 Quality, through the Chairman,
shall advise and assist the President in leading this national
effor t.

SEC= 2. Responsibilities of Federal agenc es. Consonant with
'ride I of the National Environmental Policy Act of 1969, here-
inafter referred to as the "Act", the heads of Federal agencies
shall:

(a) Monitor, evaluate, and con rol 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 con-
trolling pollution and enhancing the environment and those
designed to accomplish other program objectives which may
affect the quality of the environment. Agencies shall develop
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programs and measures to protect and enhance environmental
quality and shall assess progress in meeting the specific objectives
of such activities. Heads of agencies shall consult with appro-
priate Federal, State and local agencies in carrying out their
activities as they affec,_ the quality of the environment.

(b) Develop procedures to ensure the fullest practicable pro-
vision of timely public int-Grmation and understanding of Fed-
eral plans and programs with environmental impact in order to
obtain the views of interested parties. These procedures shall
include, whenever appropriate, provision for public hearings,
and shall provide the public with relevant information, includ-
ing information on alternative courses of action. Federal agencies
shall also encourage State and local agencies 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-
ronment problems and control methods developed as part of

research, development, demonstration, test, or evaluation activi-
ties is made available to Federal agencies, States, counties, muni-
cipalities, institutions, and other entities, as appropriate.

(d) Review their agencies' statutory authority, administrative
regulations, 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
A ct. A report on this review and the corrective actions taken or
planned, including such measures to be proposed to the Presi-
dent as may be necessary to bring their authority and policies
into conformance with the intent, purposes, and procedures of
the Act, shall be provided to the Council on Environmental

uality not later than September 1, 1970.
(e) Engage in exchange of data and research results, and co-

operate with agencies of other governments to foster the pur-
poses of the Act.

(f) Proceed, in coordination with other agencies, with actions
required 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 directed 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 include continuing review of procedures employed in
the development and enforcement of Federal standards affecting
environmental quality. 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 Presirlent and to the agencies prioritiesamong programs designed for the control of pollution and forenhancement of the environment.
(c) Determine the need for new policies and progra. fordealing with environmen tal problems not being adeq uatelyaddressed.
(d) Conduct, as it determines to be appropriate, public hea --ings or conferences on issues of environmental significance.(e) Promote the development and use of indices and monitor-ing systems (1) to assess environmental conditions and trends, (2)to predict the environmental impact of proposed public andprivate actions, and (3) to determine the effectiveness of prow amsof protecting and enhancing environmental quality.(1) Coordinate Federal programs related to environmentalquality.

(g) Advise and assist the President and the agencies in achiev-ng international cooperation for dealing with environmentalproblems, under the foreign policy guidance of the Secretaryof State.
(Il) Issue guidelines to Federal agencies for the preparation ofdetailed statements on proposals for legislation and other Fed-eral actions affecting the environment, as required by section102(2)(C) of the Act.
(i) Issue such other instructions to agencies, and request suchreports and other information from them, as may be requiredto carry out the Council's responsibilities under the Act.(j) Assist the President in preparing the annual Environm ntalQuality Report provided for in section 201 of the Act.(k) Foster investigations, studies, surveys, research, and analysesrelating 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 tech-nologies.

SEC. 4. Amendments of E. O. 11472. Executive Order No.11472 of May 29, 1969, including the heading thereof, is herebyamended:
(1) By substitutIng for the term "the Environmentaluality Council", wherever it occurs, the followin "theCabinet Committee on the Environment".
(2) By substituting for the term "the Council everit occurs the following: "the Cabinet Committee".(3) By inserting in subsection (f) of section 101, after"Budget,", the following: "the Director of the Office ofScience and Technolo
(4) By substituting for subsection (g) of section 101following:
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g(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.
(6) By substituting for "tlie Office of Science and 'Tech-

nology", in section 104, the following: "the Council on
Environmental Quality (established by Public 1-aw 91-190)".

(7) By substituting for -(hereinafter referred to as the
'Committee')", in section 201, the followin hereinafter
referred to as the 'Citizens' Committeer.

(8) By substituting for the term "the Committee
wherever it occurs, the following: "the Citizens' Committee

RICHARD NIXON.
'THE WHITE HOUSE.

atm
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By virtue of the authority vested in me as President of the
United States, and in furtherance of the pui 9oses and policies of
section 13 of the Act of March 3, 1899, c. 42, 30 Stat. 1152 (33
U.S.C. 407), the Federal Water Pollution Control Act, as amended
(33 U.S.C. 1151 et. seq.), the Fish and Wildlife Coordination Act,
as amended (16 U.S.C. 661-666c), and the National Environ-
mental Policy Act of 1969 (42 U.S.C. 4321-4341), it is hereby or-
dered as follows: -SECTION 1 - Refuse Act permit program. The executive branch
of the Federal Government shall irnplement a permit program
under the aforesaid section 13 of the Act of March 3, 1899 (here-
inafter referred to as "the Act") to regulateC'LL the discharge of
pollutants and other refuse matter into the navigable waters of
the United States or their tributaries and the placing of such
na tter upon their banks.

SEC- 2. Responsibilities of Federal agencies. (a)(1) The Secre-
tary shall, after consultation with the Administrator respecting
water quality matters, issue and amend, as appropriate, regula-
tions, procedures, and instrucdons for receiving, processing, and
evaluating applications for permits pursuant to the authority of
the Act.
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(2) T he Secretary shall be responsible for granting, denying,
conditioning, revoking, OF suspending Refuse Act permits. In so
doing:

(A) Fie shall accept findings, determinations, and interpre-
tations which the Administrator shall make respecting appli-
cable water quality standards and compliance with those
standards in particular circumstances, including findings,
determinations, and interpretations arising from the Admin-
istrator-s review of State or interstate agency water quality
certifications under section 21(b) of the Federal Water Pol-
lution Contrn1 Act (84 Stat. 108). A permit shall be denied
where the certification prescribed by section 21(b) of the
Federal Water Pollution Control Act has been denied, or
where issuance wonld be inconsistent with any finding, de-
termination, or interpretation of the Administrator pertain-
ing to applicable water quality standards and considerations.

(B) In addition, he shall consider factors, other than waLer
quality, which are prescribed by or may be lawfully consid-
ered under the Act or other pertinent laws.

(3) 'The Secretary shall consnit with the Secretary of the In-
terior, with the Secretary of Commerce, with the Administrator,
and with the head of the agency exercising administration over
the wildlife resources of any affected State, regarding effects on
fish and wildlife which are not reflected in water quality con-
siderations, where the discharge for which a permit is sought im-
pounds, diverts, deepens the channel, or otherwise controls or
similarly modifies the stream or body of water into which the
discharge is made.

(4) Where appropriate for a particular per it application, the
Secretary shall perform such consultations respecting environ-
mental amenities and values, other than those specifically referred
to in paragraphs (2) and (3) above, as may be required by the
National Environmental Policy Act of 1969.

(b) The Attorney General shall conduct the legal proceedings
necessary to enforce the Act and permits issued pursuant to it.

SEC- 3. Coordination by Council on Ent4ronmental Quality.
(a) The Council on Environmental Quality shall coordinate the
regulations, policies, and procedures of Federal agencies with re-
spect to the Refuse Act permit program.

(b) 'The Council on Environmental Quality, after consultation
with the Secretary, the Administrator, the Secretary of the Inter-
ior, the Secretary of Commerce, the Secretary of Agriculture, and
the Attorney Ceneral, shall from time to time or as directed by
the President advise the President respecting the implementation
of the Refuse Act permit program, including recommendations
regarding any measures which should be taken to improve its
administration.
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SEC. 4. Definitions. As used in this order, the word "Secretary"
means the Secretary of the Army, and the word -Administrator-
means the Administrator of the Environmental Protection
Agency.

WVIrrE HolUSE.
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-The third great goal is to continue the effort so dramatically
begun last year: to restore and enhance our natural environment_

Building on the foundation laid in the 37-point program I sub-
mitted to Congress last year, I will propose a strong new set of
initiatives to clean up our air and water, to combat noise, and to
preserve and restore our surroundings.

I will propose programs to make better use of our land, and to
encourage a balanced national growthgrowth that will revital-
ize our rural heartland and enhance the quality of life through-
out America.

And not only to meet today's needs but to anticipate those of
tomorrow, I will put forward the most extensive program ever
proposed by a President of the United States to expand the na-
tion's parks, recreation areas and open spaces in a way that truly
brings parks to the people, where the people are. For only if we
leave a legacy of parks will the next 2 generation have parks to
enjoy.

0 4 283



mpriporricii)c f

t h icir-st°
tinG rivvircm tin tent, fizvrumrlf a171

0 the Congress of the United States:
Last August I sent to the Congress the first annual report onthe state of the nation's environment. In my message of trans-

mittal, I declared that the report -describes the principal prob-lems we face now and can expect to face in the future, and it
provides us with perceptive guidelines for meeting them.They point the directions in which we must move as rapidly as
circumstances permit."

The comprehensive and wide-ranging action program I pro-
pose today builds upon the 37-point program I submitted to theCongress a year ago. It builds upon the progress made in the past
year, and draws upon the experience gained in the past year_ Itgives us the means to ensure that, as a nation, we maintain the
initiative so vigorously begun in our shared campaign to save andenhance our surroundings. This program includes:

Measures to strengthen pollution control programsCharges on sulfur oxides and a tax on lead in gasoline to
supplement regulatory controls on air pollution

More effective control of water pollution through a $12 bil-
lion national program and strengthened standard-setting andenforcement authorities
Comprehensive improvement in pesticide control authority_A Federal procurement program to encourage recycling of
paper
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Measures to control emerging problems
Regulation of toxic substances
Regulation of noise pollution
Controls on ocean dumping
Measures to promote environmental quality in land use deci-
sions

A national land use policy
A new and greatly expanded open space and recreation pro-
gram, bringing parks to the people in urban areas

Preservation of historic buildings through tax policy and
other incentives
Substantial expansion of the wilderness areas preservation
system

Advance public agency appr val of power plant sites and
transmission line routes

egulation of environmental effects of s rface and under-
ground mining

Further institutional improvement
Establishment of an Environmental Institute to conduct

studies and recommend policy alternatives
Toward a better world environment
Expanded international cooperation

A World Heritage Trust to preserve parks and areas of
unique cultural value throughout the world

1970e year of progress
-1-ht: course of events in 1970 has intensified awareness of and

concern about environmental problems. The news of more wide-
spread mercury pollution, late summer smog alerts over much of
the East Coast, repeated episodes of ocean dumping and oil spills
and unresolved controversy about important land use questions
have dramatized with disturbing regularity the reality and extent
of these problems. No part of the United States has been free
from them, and all levels of governmentFederal, State and
localhave joined in the search for solutions. Indeed, there is a
growing trend in other countries to view the severity and com-
plexity oiE envii onmen tal problems much as we do.

There can be no doubt about our growing national commit-
ment to find solutions. East November voters approved several
billion dollars in State and local bond issues for environmental
purposes, and Federal funds for these purposes are at an all time
high.

The program I am proposing today will require some adjust-
ments by governments at all levels, by our industrial and busi-
ness community, and by the public in order to meet this na-
tional commitment. But as we strive to expand our national
effort, we must also keep in mind the greater cost of not pressing
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ahead. --fhe battle for a better environment can be won, and we
are winning it. With the program I am outlining in this message
we can obtain new victories and prevent problems from reaching
the crisis stage.

During 1970, two new organizations were established to pro-
vide Federal leadership for the Nation's campaign to improve
the environment. 'The Council on Environmental Quality in the
Executive Office of the President has provided essential policy
analysis and advice on a broad range of environmental problems,
developing many of our environmental initiatives and furnishing
guidance in carrying out the National Environmental Policy Act,
which requires all Federal agencies to devote specific attention to
the environmental impact of their actions and proposals. Federal
pollution control programs have been consolidated in the new
Environmental Protection Agency, 'This new agency is already
taking strong action to combat pollution in air and water andon land.

I have requested in my 1972 budget *2.45 billion for the
programs of the Environmental Protection Agencynearly
double the funds appropriated for these programs in 1971.
Tese funds will provide for the expansion of air and water
pollution, solid waste, radiation and pesticide control pro-
grams and for carrying out new programs.

In my special message on the Environment last February, I set
forth a comprehensive program to improve existing laws on air
and water pollution, to encourage recycling of materials and to
provide greater recreational opportunities for our people. We
have been -:ble to institute some of these measures by executive
branch action. While unfortunately there was no action on my
water quality proposals, we moved ahead to make effective use
of existing authorities through the Refuse Act water quality per-
mit program announced in December. New air pollution control
legislation, which I signed on the last day of 1970, embodies all
of my recommendations and reflects strong bipartisan teamwork
between the administration and the Congress teamv,rork which
will be needed again this year to permit action on the urgent
environmental problems discussed in this message.

We must have action to meet the needs of today if we would
have the kind of environment the nation demands for tomorrow .

i. strengthening pollution control programs
'File Clean Air Amendments of 1970 have greatly strengthened

the Federal-State air quality program. We shall vigorouly ad-
minister the new program, but propose to supplement it with
measures designed to provide a strong economic stimulus to
achieve the pollun n reduction sought by the program.
286 30 7



air pollution
sulfur oxides emissions chargeSulfur oxides are among the
most damaging air pollutants. High levels of sulfur oxides have
been linked to increased incidence Of -diseases such as bronchitis
and lung cancer. In terms of damage to human healtht vegeta-
tion and property, sulfur oxide emissions cost society billions of
dollars annually.

Last year in my State of the Union message I urged that the
price of goods "should be made to include the cost of producing
and disposing of them without damage to the environment."
A charge on sulfur emitted 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. A staff study
underway indicates the feasibility of such a charge system.

Accordingly, I have asked the Chairman of the Councal on
Environmental Quality and the Secretary of the Treasury to
develop a Clean Air Emissions Charge on emissions of sulfur
oxides. Legislation will be submitted to the Congress upon
completion of the studies currently underway.

The funds generated by this charge would enable the Federal
Government to expand programs to improve the quality of the
environment. Special emphasis would be given to developing and
demonstrating technology .to reduce sulfur oxides emissions and
programs to develop adequate clean energy supplies. My 1972
budget provides increased funds for these activities. They will
continue to be emphasized in subsequent years.

These two measuresthe sulfur oxides emissions charge and
expanded environmental programsprovide both the incentive
for improving the quality of our environment and the means of
doing so.
leaded gasolineLeaded gasolines interfere with effective c
sion control. Moreover, the lead particles are, themselves, a
source of potentially harmful lead concentrations in the environ-
ment. The new air quality legislation provides authority, which
I requested, to regulate fuel additives, and I have recently ini-
tiated a policy of using unleaded or low-lead gasoline in Federal
vehicles whenever possible. But further incentives are needed.
In 1970, I recommended a tax on lead used in gasoline to bring
about a gradual transition to the use of unleaded gasoline. This
transition is essential if the automobile emission control stand-
ards scheduled to come into effect for the 1975 model auto-
mobiles are to be met at reasonable cost.

--I shall again propose a special tax to make the price
leaded gasoline lower than the price of leaded gasoline.
Legislation will be submitted to the Congress upon comple-
tion of studies currently underway.
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water quality
We have the technology now to deal with most forms of wa

pollution. We must make sure that it is used.
In my February 1970 special message to the Congress on the

Environment, I discussed our most important needs in the effortto control water pollution: adequate funds to ensure construc-
tion of municipal waste treatment facilities needed to meet water
quality standards; more explicit standards, applicable to all navi-gable waters; more effective Federal enforcement authority toback up State efforts; anc runds to help States build the neces-
sary capability to participate in this joint endeavor.
municipal wastesAdequate treatment of the large volume of
commercial, industrial and domestic wastes that are discharged
through municipal systems requires a great expenditure of fundsfor construction of necessary facilities. A thorough study by the
Environmental Protection Agency completed in December 1970revealed that $12 billion will be required by 1974 to correct the
national waste treatment backlog. The urgency of this need, andthe severe financial problems that face many communities, re-quire that construction of waste treatment facilities be jointly
funded by Federal, State, and local governments. We must also
assure that adequate Federal funds are available to reimburseStates that advance the Federal share of project costs.

I propose that 56 billion in Federal funds be authorized andpropriated over the next three years to provide the fullFederal share of a 512 billion program of waste treatment
facilities.

Some municipalities need help in oVercoming the difficultiesthey face in selling bonds on reasonable terms to finance their
share of construction costs. The availability of funds to finance
a community's pollution control facilities should depend not onits credit rating or the vagaries of the municipal bond market,
but on its waste disposal needs.

I again propose the creation of an Environmental Financing
Authority so that every municipality has an opportunity to
sell its waste treatment plant construction bonds.

A number of administrative reforms which I announced last
year to ensure that Federal construction giant funds are well in-
vested have been initiated. --fo further this objective:

I again propose that the present, rigid allocation formula be
revised, so that special emphasis can be given to those areas
where facilities are most needed and where the greatest im-
provements in water quality would result.
I propose that provisions be added to the present law to n-
duce communities to provide for expansion and replacement
of treatment facilities on a reasonably self-sufficient basis.

98
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-1 pr pose that municipalities receiving Federal assistance in
constructing treatment facilities be required to recover from
industrial users the portion of project costs allocable to treat-
ment of their wastes.

standards and enforcementWhile no action was taken in the
91st Congress on my proposals to strengthen water pollution
standard setting and enforcement, I initiated a program under
the Refuse Act of 1899 to require permits for all industrial dis-
charges into navigable waters, making maximum use of present
authorities to secure compliance with water quality standards.
However, the reforms I proposed in our water quality laws last
year are still urgently needed.

Water quality standards now are often imprecise and unrelated
to specific water quality needs. Even more important, they pro-
vide a poor basis for enforcement: without a precise effluen4.
standard, it is often difficult to prove violations in court. Also,
Federal-State water quality standards presently do not apply to
many important waters.

1 again propose that the Federal-State water quality progra
be extended to cover all navigable waters and their tribu-
taries, ground waters and waters of the contiguous zone.

I again propose that Federal-State water quality standards be
evised to impose precise effluent limitations on both indus-

trial and municipal sources,
1 also propose Federal standards to regulate the discharge of

hazardous substances similar to those which 1 proposed and
the Congress adopted in the Clean Air Amendments of 1970_

I propose that standards require that the best practicable
technology be used in new industrial facilities to ensure that
water quality is preserved or enhanced.
1 propose that the Administrator of the Environmental Pro-
tection Agency be empowered to require prompt revision of
standards when necessary.

We should strengthen and streamline Federal enforcement au-
thority, to permit swift action against municipal as well as indus-
trial and other violators of water quality standards_ Existing
authority under_ the Refuse Act generally does not apply to mu-
nicipalities_

propose that the Administrator of EPA be authorized to
issue abatement orders swiftly and to impose administrative

nes of up to $25,000 per day for violation of water quality
standards.

--I propose that violations of standards and abatement orders
be made subject to court-imposed fines of up to $25,000 per
day and up to $50,000 per day for repeated violations.LI

I again propose that the Administrator be authorized to seek
mmediate injunctive relief in emergency s:tuations in
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which severe water pollution constitutes an imminent danger
to health, or threatens irreversible damage to water quality.

I propose that the cumbersome and time-consuming enforce-
ment conference and hearing mechanism in the current law
be replaced by a provision for swift public hearings as a pre-
lude to issuance of abatement orders or requiring a revision
of standards.

I propose an authorization for legal actions against viola-
tions of standards by private citizens, as in the new air qual-
ity legislation, in order to bolster State and _Federal en orce-
ment e arts_
I propose that the Administrator be e npowered to require
reports by any person responsible for discharging effluents
covered by water quality standards.

--I again propose that Federal grants to State pollution control
enforcement agencies be tripled over the next four years
from $10 million to $30 millionto assist these agencies in
meeting their expanded pollution control respo;zszbilities.

control of oil spills Last May I outlined to the Congress a
number of measures that should be taken to reduce the risks of
pollution from oil spills. Recent events have underlined the ur-
gency of action on these proposals. At the outset of this present
Congress I resubmitted the Ports and Waterways Safety Act and
the legislation requiring the use of bridge-to-bridge radiotele-
phones for safety of navigation. Such legislation would have de-
creased the chances of the oil spill which occurred as a result of
a tanker collision in San Francisco Bay.

have provided $25 million in next year's budget for devel-
opement of better techniques to prevent and clean up oil
sbills and to provide more efiective surveillance. 1 am asking
the Council on Environmental Quality in conjunction with
the Department of Transportation and the Environmental
Protection Agency to review what further measures can be
developed to deal with the problem.

4 also am renewing my request that the Senate give its advice
and consent on the two new international conventions on
oil spills and the pending amendments to the 1954 Oil Spills
Convention for the Prevention of Pollution of the Sea by
Oil.

The Intergovernmental Maritime Consultative Organization
(1MCO) is presently preparing a convention to establish an Inter-
national Compensation Fund to supplement the 1969 Civil Lia-
bility Convention. Our ratification of the 1969 convention will
be withheld until this supplmentary convention can also be
brought into force because both conventions are part of a com-
prehensive plan to provide compensation for damages caused by
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oil spills. In addition, we have taken the initiative in NATO's
Committee on the Challenges of Modern Society and achieved
wide international support for terminating all intentional dis-
charges of oil and oily wastes from ships into the oceans by 1975,
if possible, and no later than the end of this decade. We will con-
tinue to work on this matter to establish through IMCO an in-
ternational convention on this subject.

pesticides

Pesticides have provided important benefits by protecting man
from disease and increasing his ability to produce food and fiber.
However, the use and misuse of pesticides has become one of the
major concerns of all who are interested in a better environment.
The decline in numbers of several of our bird species is a signal
of the potential hazards of pesticides to the environment. We are
continuing a major research effort to develop nonchemical meth-
ods of pest control, but we must continue to rely on pesticides
for the foreseeable future. The challenge is to institute the neces-
sary mechanisms to prevent pesticides from harming human
health and the environment

Currently, Federal controls over pesticides consist of the regis-
tration and labeling requirements in the Federal insecticide,
Fungicide, and Rodenticide Act. The administrative processes
contained in the law are inordinately cumbersome and time-
consuming, and there is no authority to deal with the actual use
of pesticides. The labels approved under the Act specify the uses
to which a pesticide may be put, but there is nr- way to
that the label will be read or obeyed. A comprehensive strength-
ening of our pesticide control laws is needed.

/ propose dzat the use of pesticides be subject to control in
appropriate circumstances, through a registration procedure
which provides for designation of a pesticide for "general
use," "restricted use,- or "use by permit only.- Pesticides des-
ignated for restricted use would be applied only by an ap-
proved pest control applicator. Pesticides designated for use
by permit only" would be made available only with the ap-
proval of an approved pest control consultant. This will
help to ensure that pesticides which are safe when properly
used will not be misused or applied in excessive quantities.

I propose that the Administrator of the Environmental Pro-
tection Agency be authorized to permit the experimental use
of pesticides under strict controls, when he needs additional
n orrnation concerning a pesticide before deciding whether
t should bc registered.

I propose that the procedures for cancellation of a rcgistr
lion be streamlined to permit more expeditious action.
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I propose that the Administrator be a 4,1 orzz o stop the
sale or use of, and to seize, pesticides being distributed or
held in uiolatz n of Federal law.

recycling of wastes
The Nation's solid waste problem is both costly and damaging

to the environment_ Paper, which accounts for about one-half of
all municipal solid waste, can be reprocessed produce 7. high
quality product_ Yet the percentage the Nation recycles has been
declining steadily.

reverse this trend, the G aeral Services Administration,
working with the Council on Environmental Quality, has re-
viewed the Federal Government's purchasing policies. It found
a substantial number of prohibitions against using paper with
recycled content. Such prohibitions are no longer reasonable in
light of the need to encourage recycling.

As a result of this review, the GSA has already changed its spe-
cifications to require a minimum of 3 to 50 percent recycled con-
tent, dependent on the proclnct, in over $35 million per year of
paper purchases_ GSA is currently revising other specifications to
require recycled content in an additional $25 million of annual
paper purchases. In total, this will amonnt to more than one-half
of GSA's total paper products purchases_ All remaining specifica-

ons will be reviewed to require recycled content in as many
other paper products as possible. -The regulations will be re-
viewed continually to increase the percentage of recycled paper
required lit each.

I have directed that the Chairman of the Council on Environ-
mental Quality suggest to the Governors that they review State
purchasing policies and where possible revise them to require re-
cycled paper_ -I-o assist them, I have directed the Administrator
of GSA to set up a technical liaison to provide States with the
federally revised specifications as well as other important infor-
mation on this new Federal program, which represents a signifi-
cant first step toward a much broader use of Federal procure-
ment policies to encourage recycling.

controlling emerging problems
Environmental control efforts too often have been limited to

cleaning up problems that have accumulated in the past_ We
must concentrate mare on preventing the creation of new en-
vironmental problems and on dealing with emerging problems.
We must, for example, prevent the harmful dumping of wastes
into the ocean and the buildup of toxic materials throughout
our environment. We must roll back increasingly annoying and
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hazardous levels of noise in our environment, particularly in the
urban environment. Our goal in dealing with emerging environ-
mental problems must be to ward them off before they become
acute, not merely to undo the damage after it is done.
toxic substances

As we have become increasingly dependent on many chemicals
and metals, we have become acutely aware of the potential
toxicity of the materials entering our environment. Each year
hundreds of new chemicals are commercially marketed and some
of these chemicals may pose serious potential threats. Many
existing chemicals and metals, such as PCB's (polychlorinated
biphenyls) and mercury, also represent a hazard.

It is essential that we take steps to- prevent chemical substances
from becoming environmental hazards. Unless we develop better
rriethads to assure adequate testing of chemicals, we will be in-
viting the environmental crises of the future.

--I propose that the Administrator of EPA be empowered to
restrict the use or distribution of any substance which he
finds is a hazard to human health or the environment.

.I propose that the Administrator be authorized to stop ate
sale or use of any substance that violates the provisions of
the legislation and to seek immediate injunctive relief when
use or distribution of a substance presents an imminent
hazard to health or the environment.

--I propose that the Administrator be authorized to prescribe
minzmum standard tests to be performed on substances.

This legislation, coupled with the proposal on pesticides and
other existing laws, will provide greater protection to humans
and wildlife from introduction of toxic substances into the en-
vironment. What I propose is not to ban beneficial uses of
chemicals, but rather to control the use of those that may be
harmful.
ocean dumping

Last year, at my direction, the Council on Environmental
uality extensively examined the problem of ocean dumping.

Its study indicated that ocean dumping is nut a critical problem
now, but it predicted that as municipalities and industries in-
creasingly turned to the oceans as a convenient dumping groun
a vast new influx of wastes would occur. Once this happened,
it would be difficult and costly to shift to land-based disposal_

Wastes dumped in the oceans have a number of harmful
effects_ Many are toxic to marine life, reduce populations of fish
and other economic tesources, jeopardize marine ecosystems, and
impair esthetic values. In most cases, feasible, economic, and
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more beneficial methods of disposal are available. Our national
policy should be to ban unregulated ocean clumping of all wastes
and to place strict limits on ocean disposal of harmful materials.
Legislation is needed to assure that our oceans do not suffer the
fate of so many of our inland waters, and to provide the
authority needed to protect our coastal waters, - beaches, and
estuaries.

recoinmend a national policy bannz g unregulated ocean
dumping of all materials and placing strict linzits on ocean
disposal of any materials harmful to the environment-
-I 7ecommend legislation that will require a permit from the
Administrator of the Environmental Protection Agency for
any materials to be dumped into the oceans, estuaries, or
Great Lakes and that will authorize the Administrator
ban dumping of wastes which are da zgerous to the marine
ecosystem.

'The legislation would permit the Administrator to begin phas-
ing out ocean clumping of harmful materials, lt would provide
the controls necessary t o preven t further dew-ado tion of the
oceans.

'This would go far toward remedying this problem off our own
shores. However, protection of the total marinc environment
from such pollution can only be assured if other nations adopt
similar measures and enforce them.

772 instructing the Secretarv of State, in coordination with
the Council on Environmental Quality, to develop and pur-
sue international init ia-tives dir rctrd towdrd this objective_

noise
The Am rican people have :ghtly become increasingly an-

noyed by the growing level of noise that assails them. Airplanes,
trucks, construction equipment,- and many other sources of noise
interrupt sleep, disturb communicataion, create stress, and can
produce deafness and other adverse health effects. The urban
environment in particular is being degraded by steadily rising
noise levels. The Federal Government .has set and enforces
standards for noise from aircraft, but it Is now time that our
efforts-to deid *ith many 'other sources of noise be strengthened
and expanded.

-The primary responsibility for dealing with levels of noise in
the general environment _tests upon local governments. However,
the products which produce the noise are usually marketed
nationdlly, and it is by regulating the noise-generating character-

_istics of such products that the Federal Government can best
assist the State- and local governments in achieving a quieter
environmen t.
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I pi ()pose comprehensive noise pollution control legislation
that will authorize the Administrator of EPA to set noise
standards on transportation, construction and t, her equip-
ment and require labeling of noise characteristics of certain
products_

Before establishing standards, the Administrator would be re-
quired to publish a report on the effects of noise on man, the
major sources, and the control techniques available_ 'The legisla-
tion wo1-41 provide a method for measurably reducing major
noise sources, while preserving to State and local governments
the authority to deal with their particular noise problems.

ilL promoting environmental quality in our land
use decisions

The use of our land not only affects the natural environment
but shapes the pattern of our daily lives_ Unfortunately, the
sensible use of our land is often thwarted by the inability of the
many competing and overlapping local units of government tc-
control land use decisions which have regional significance_

While must land use decisions will continue to be made at the
local level, we must draw upon the basic authority of State gov-
ernment to deal with land use issues which spill over local juris-
dictional boundaries_ 'The States are uniquely qualified to effect
the institutional reform that is so badly needed, for they are
closer to the local problems than is the Federal Government and
yet removed enough from local tax and other pressures to repre-
sent the broader regional interests of the public. Federal pro-
grams which influence major land use decisions can thereby fit
into a coherent pattern. In addition, we must begin to restruc-
ture economic incentives bearing upon land use to encourage
wise and orderly decisions for preservation and development of
the land.

I am calling upon the Gong/ ess to adopt a national land use
policy. In addition, I am proposing other major initiatives on
land use to bring "parks to the people,- to expand our wilder-
ness system, to restore and preserve historic and older buildings,
to provide an orderly system for power plant siting, and to pre-
vent environmental degradation from mining.
a national land use policy

We must reform the institutional fra e ork in which land
use decisions are made.

propose legislation to establish a National Land Use Policy
which will encourage the States, in cooperation with local
government, to plan for and regulate major deveiopments
a ecting growth and the use of critical land areas_ This-
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should be done by establishing methods for protecting lands
of critical environmental concerns, methods for controlling
large-scale development, and improving use of land around
key facilieies and 72 -a communities_

Gne hundred million dollars in new funds would be authorized
to assist the States in this effort $20 million in each of the next
five years with priority given to the States ot the coastal zone.
.N..ccordingly, this proposal will replace and expand my proposal
submitted to the last Congress for coastal zone management,
while still giving priority attention to this area of the country
which is especially sensitive to development pressnres. Steps will
be taken to assure that federally-assisted programs are consistent
with the approved State land nse progiams.
public lands management Me Federal public lands comprise
approximately one-third of the Nation's land area. This vast
domain contains land with spectacular scenery, mineral and
timber resources, major wildlife habitat, ecological significance,
and tremendous recreational importance. In a s nse, it is the
-breathing space- of the Nation.

The public lands belong to all Americans_ They are part of the
heritage and the birthright of every citizen_ It is important, there-
fore, that these lands be managed wisely, that their environ-
mental values be carefully safeguarded, and that we deal with
these lands as trustees for the future_ They have an important
place in national land use considerations_

The Public Land Law Review Commission recently completed
study and report on Federal public land policy_ -This Adminis-

tration will work closely with the Congress in evaluating the
Commission's recommendations and in developing legislative and
administrative programs to improve public laud management_

The largest single block of Federal public land lies in the State
of Alaska_ Recent major oil discoveries suggest that the State is
on the threshold of a major economic development. Such develop-
ment can bring great benefits both to the State and to the Nation_
It could alsoif unplanned and unguided despoil the last and
greatest American wilderness.

We should act now, in close cooperation with the State of
Alaska, to develop a comprehensive land use plan for the Federal
lands in Alaska, giving priority to those north of the Yukon
River_ Such a plan should take account of the needs and aspira-
tions of the native peoples, the importance of balanced economic
development, and the special need for maintaining and protect-
ing the unique natural heritage of Alaska. -Fhis can be accom-
plished through a system of parks, wilderness, recreation, and
wildlife areas and through wise management of the Federal lands
generally. I am asking the Secretary of the Interior to take the
lead in this task, calling upon other Fcderal agencies as appro-
priate_
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preserving our natural environment -The demand for nrban
open space, recreation, wilderness arid other natural areas con-
tinues to accelerate. In the face of rapid urban development, the
acqnisition and development of open space, recreation lands. and
natnral areas accessible to urban centers is often thwarted by
escalating land values and development pressures. I am sllb-
mitting to the Congress several bills that will be part of a com-
prehensive effort to preserve our natnral environment and to
provide more open spaces and parks in mbar' areas where today
they are often so scarce. In addition, I will be taking steps within
the executive branch to assure that all agencies are using fnlly
their ez-zisting legislative authority to these ends.
"legacy of parks" Merely acquiring land for open space and
recreation is not enough. We must bring parks to where the
people are so that everyone has access to nearby recreational
areas. In my budget for 1972, I have proposed a new -Legacy of
Parks- program which will help States and local governments
provide parks and recreation areas, not just for today's Ameri-
cans but for tomorrow's as well. Only if we set aside and develop
such recreation areas now can we ensure that they will be avail-
able for fnture generations.

As part of this legacy. I have requested a $200 million appro-
riation to begin a new program for the acqnisition and develop-

ment of additional park lands in urban areas. -ro be administered
by the Department of Housing and Urban Development, this
wonld include provision for facilities such as swimming pools to
add to the use and enjoyment of these parks_

Also, I have recommended in my 1972 budget that the appro-
priation for the Land and Water Conservation Fund be increased
to $380 million, permitting the continued acqnisition of Federal
parks and recreation areas as well as an expanded State grant
program. However, because of the way in which these State grant
funds were allocated over the past five years, a relatively small
percentage has been used for the pnrchase and development of
recreational facilities in and near urban areas. The allocation
formula shonld be changed to ensnre that more parks will be
developed in and near our urban areas.I am submitting legislation to reform the State grant pro-

gram so that FedrTral grants for the purchase and develop-
ment of recreation lands bear a closer relationship to the
population distribution.I am also proposing amendments to the Internal I?evenue
Code which should greatly expand the use of charitable land
transfers for conservation purposes a.nd thereby enlarge the
role of private citizens in preserving the best of America's
landscape.

Additional public parks will be created as a result of my pro-
gram for examining the need for retention of real property
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owned by the Government. The Property Review Board, which
I established last year, is continuing its review of individual
properties as well as its evalnation of the Government's overall
Federal real property program. Properties identified as suitablefor park use and determined to be surplus can be conveyed to
States and political subdivisions for parl_ purposes without cost.-The State or other political subdivision mnst prepare an accept-able park use plan and must agr ee to use the property as a park
in perpetuity_ More than 40 properties with high potential for
park nse have already been identified.

Five stich properties are now available for conversion to public
park use. Qne, Border Field, California, will be developed as arecreation area with the assistance of the Department of the
Interior_ The other four will be conveyed to States or local nnitsof government as soon as adequate guarantees can be obtainedfor their proper maintenance and operation. These four are:(1) part of the former Naval -rraining Devices Center on LongIsland Sound, New York; (2) land at a Clinical Research Centerin Fort Worth, -I-exas; (3) about ten miles of sand dunes and
beach along the Atlantic Coast and Sandy Hook Bay, a part ofFort Hancock, New Jersey; and (4) a portion of Fort Lawton,
Washington, a wooded, hilly area near the heart of Seattle. Inaddition, efforts are underway to open a significant stretch ofPacific .3cean Beach Front and Coastal Bluffs at Camp Pen le-ton, California.

Many parcels of Federal real property are currently under-
utilized because of the budgetary and procedural difficulties that
are involved in transferring a Federal operation from the current
site to a more suitable location.

/ am again proposing legislation to simplify relocation of
federal installations that occupy p.roperties that could betterbe used for other purposes.

'This will allow conversion of many additior6.1 Federal realproperties to a more beneficial public use. Lands now nsed Cor
Federal operations hut more suited to park and_ recreational useswill be given priority consideration for relocation procednres.The program will be self-financing and will provide new oppor-tunities for improving the utilization of Federal lands.
wilderness areasWhile there is clearly a need for greater efforts
to provide neighborhood parks and other public recreation areas,there must still be places where nature thrives and man eniersonly as a visitor. These wilderness areas are an important part of
a comprehensive open space system. We must continue to expand
our wilderness preservation system, in order to save for all timethose magnificent areas of Arnerica where nature still predomi-
nates. Accordingly, in August last year I expressed my intentionto improve our performance in the study and presentation of
recommendations for new wilderness areas.
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-1 will soon be recommending to the Congress a number of
specific proposals far a mayor enlargement of our wilderness
preservatian system by the addition of a wide spectrum of
natural areas spread across the entire continent.

national parks
While placing much greater emphasis on parks in urban areas

and the designation of new wilderness areas, we must continue to
expand our National Park System. We are currently obligating
snbstantial sums to acquire the privately owned lands in units of
the National Park System which have already been authorized
by the Congress.

Last year, joint efforts of the administrati n and the Congress
resulted in authorization of. ten areas in the National Park- Sys-
tem, inclnding snch ontstanding sites as Voyageurs National Park
in Minnesota, Apostle Islands National Lakeshore in Wisconsin,
Sleeping Bear Dunes National Lakeshore in Michigan, Gull
Islands National- Seashore in Mississippi- and Florida, and the
Chesapeake and Ohio Canal National-l-listorical Park in the Dis-
trict of .Columbia, Maryland and West Virginia.

F-Iowever, the job of filling ont the National Park System is n
complete. Other unigne areas mnst still be preserved.:.DeSpite
all our wealth and scientific knowledge, we _cannot recreate these
unspoiled areas once they are lost to the orirnsh OF development.
I am directing the Secretary of the Interior to review the out-
standing opporttunities for setting -aside naticknally significant
natural and historic areas, and ,to develop priorities for their
possible addition to the National Park System .
powerplant sitinga-he power shortage last summet and con-
tinning disputes across the conntry over the siting of power plants
and the ronting of transmission _lines highlight the need for
longer-range planning by .the producers of electric power to
project their future needs and identify environmental concerns
well in advance of construction- deadlines. The growing number
of confrontations also suggest the need for the establishment of
public agencies to assure public discussion of plans, proper resolu-
tion of environmental issues, and timely construetion of facilities.
East fall, the 4DiEce of Science-and Mechnology sponsored a study
entitled "Electric Power and the Environment," which identified
many of these issues: Only through involving the environmental
protection agencies early in the planning of future-power facili-
ties can we avbid disputes which delay construction timetables. I
believe that these two goals of adequacy of power supply and
environmental protection are comPatible if 'the proper frame-
work is available.

--I propose a p .werplant sit ng law to provide for establish-
ment within each State or regicm of .a single agency with
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responsibility for assuring that environmental concerns arc
properly considered in the certification of specific power
plant sites and transmission line routes.

Under this law, 'utilities would be required to identify needed
power supply facilities ten years prior to construction of the re-
quired facilities. They would be required to identify the power

lant sites and general transmission routes under consideration
five years before construction and apply for certification for spe-
cific sites, facilities, and routes two years in advance of .construc-
tion. Public hearings at which all interested parties conld be
heard without delaying construction timetables would be re-
qnired.
mined area protection Surface and underground mining have
scarred millions of acres of land and have caused environmental
damages such as ail-- and water pollution. BLzrning coal fires, sub-
sidence, acid mine drainage which pollutes our streams and rivers
and the the destruction of aesthetic and recreational values fre-
qnently but unnecessarily accompany mining activities_ These
problems will worsen as the demand for fossil fuels and other
raw materials zontinues to grow, unless such mining is subject to
regulation requiring both preventive and restorative measures.

propose a Mined Area Protection Act to establish Federal
requirements and guidelines for State programs to regulate
the environmental consequences of surface and underground
mining. In any State which does not enact the necessary
regulations or "enforce them properly, the Federal Govern-.
ment would be authorized to do so.

preser-ving our architectural and historic heritage
Tho often we think of environment only as our natural sur-

roundings. But for most of us, the urban environment is the one
in which we spend our daily lives. America's cities, from Boston
and Washington to Charleston, New Ch-learts, SAn Antonio, nen-
ver, and San Francisco, reflect in the architecture of their build-
ings a uniqueness and character that is too rapidly disappearing
under the bulldozer. Unfortunately, present Federal income tax
policies provide much stronger incentives for demolition of
older buildings than for their rehabilitation.

Particularly acute is the continued loss of many buildings of
historic value. Since 1933 an estimated one-quarter of the bnild-
ings recorded by the Flistoric American Building Survey have
been destroyed. Nfost lending institutions are unwilling to loan
funds for the restoration and rehabilitation of historic buildings
because cvf the age and often the location of such buildings_
Finally, there are many historic buildings under Federal OVVrler-
ship for which inadequate prcniision has been made for restora-
tion and preservation_
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_I shall prpose tax measures designed to overcome these
present distortions and particularly to encourage the res-
toration of historic buildings.
I shall propose new legislation to peratit Federal insu ance
of home improvement loans for historic residential proper-
ties to a maximum of 5.15,000 per dwelling unit.
I am recommending legislation to permit State and local
governments more easily to maintain transferred Federal
historic :;ites by allowing their use for revenue purposes and
I am taking action to insure that no federally-owned prop-
erty is d.?molished until its historic significance has first been
reviewed.

iv. toward a better world environment
Environmental problems have a unique global dimension, for

they afflict every nation, irrespective of its political institutions,
economic system, or state of development_ The United States
stands ready to work and cooperate with all nations, individually
or through international institutions, in the gl eat task of build-
ing a better environment for man. A number of the proposals
which 1 am submitting to Congress today have important inter-
national aspects, as in the case of ocean dumping_ 1 hope that
other nations will see the merit of the environmental goals which
we have set for ourselves and will choose to share them with lls.

At the same time, we need to develop more effective envi-
ronmental efforts through appropriate regional and global orga-
nizations. rhe United States is participating closely in the
initiatives of the Organization for Economic Cooperation and
Development ((prim:), with its emphasis on the complex eco-
nomic aspects of environmental controls, and of the Economic
Commission for Europe (ECE), a U.N. regional organizaCon
which is the major forum for East-VVest cooperation on environ-
mental problems.

Following a United States initiative in 1969, the North Atlan-
tic -1-reaty Organization has added a new dimension to its coop-
erative activities through its Committee on the Challenges of
Modern Society_ CCMS has served to stimulate national and
international action on many problems common to a modern
technological society. For example, an important agreement was
reached in Brussels recently to eliminate intentional discharges
of oil and oily wastes by ships into the oceans by 1975 if possible
or, at the latest, by the end of the decade. CCMS is functioning
as an effective forum for reaching agreements on the develop-
ment of pollution-free and safe antomobiles. Work ori mitigating
the effects of floods and earthquakes is in progress_ These innova-
tive and specific actions are good examples OF how efforts of
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many nations can be focused and coordinated in addressing seri-
ous environmental problems facing all nations.

The United Nations, whose specialized agencies have long done
valuable work on many aspects of the environment, is sponsoring
a landmark Conference on the Human Environment to be held
in Stockholm in June 1972. This will, for the first time, bring
together all member nations of the world community to discuss
those environmental issues of most pressing common concern
and to agree on a world-wide strategy and the basis for a coopera-
tive program to reverse the fearful trend toward environmental
degradation. I have pledged full support for this Conference, and
the United States is actively participating in the preparatory
work.

Direct bilateral consultations in this field are also most useful
in jointly meeting the challenges of environmental problems.
Thus, the United States and Canada have been working closely
together preparing plans for action directed to the urgent task
of cleaning up the Great Lakes, that priceless resource our two
nations share. Over the past few months, ministerial level dis-
cussions with Japan have laid the basis for an expanded program
of cooperation and technological exchange from which both na-
tions will benefit.

It is my intention that we will develop a firm and effective
fabric of cooperation among the nations of the world on these
environmental issues.

world heritage trust

As the United States approaches the centennial celebration in
1972 of the establishment of Yellowstone National Park, it would
be appropriate to mark this historic event by a new international
initiative in the general field of parks. Yellowstone is the first
national park to have been created in the modern world, and the
national park concept has represented a major contribution to
world culture. Similar systems have now been established
throughout the world, The United Nations lists over 1,200 parks
in 93 nations.

The national park concept is based upon the recognition that
certain areas of natural, historical, or cultural significance have
such unique and outstanding characteristics that they must be
treated as belonging to the nation as a whole, as part of the na-
tion's heritage.

It would be fitting by 1972 for the nations of the world to
agree to the principle that there are certain areas of such unique
worldwide value that they should be treated as part of the heri-
tage of all mankind and accorded special recognition as a part of
a World Heritage Trust. Such an arrangement would impose no
limitations on the sovereignty of those nations which choose to
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participate, bnt would extend special international recognition to
the areas which qualify and would make available technical and
other assistance where appropriate to assist in their protection
and management. I believe that such an initiative can add a new
dimension to international cooperation.

.1 a 772 directing the Secretary of the Interior, in coordination
with the Council on Environmental Quality, and under the
foreign policy guidance of the Secretary of State, to develop
initiatives for presentation in appropriate international for-

ms to fur her the objective of a World Tieritage Trust_
Con fronted with the pressures of population and development,

and with the workl's tremendously increased capacity for envi-
ronmental modification, we must act together now to save for
futture generations the most outstanding natural areas as well as
places of unique historical, archeological, architectural, and cul-
tural value to mankind.

v. further institutional improvement
Te solutions to environmental and ecological problems are

often complex and costly. If we are to develop sound policies
-trid prcorrams in the future and receive early warning on prob-

ms, we need to refine our analytical techniques and use the best
intellectual talent that is available.

After thorough discussions with a number of private founda-
tions, the Federal Government through the National Science
Foundation and the Council on Environmental Quality will sup-
port the establishment of an Environmental Institute. I hope
that this nonprofit institute will be stipported not only by the
Federal Government but also by private foundations. 'The Insti-
tute would conduct policy studies and analyses drawing -upon the
capabilities of our universities and experts in other sectors. It
-ould provide new and alternative strategies for dealing with the

whole spectrum of environmental problems.

vi. toward a better life
Ad ption of the proposals in this message wIll help us to clean

up the problems of the past, to reduce the amount of waste
which is disposed, and to deal creatively with problems of the
future before they become critical. But action by government
alone can never achieve the high quality environment we are
seeking.

We must better understand how economic forces induce some
forms of environmental degradation, and how we can create and
change economic incentives to improve rather than degrade en-
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vironmental qualit . Economic incentives, such as the sulfur ox-ides charge and the lead tax, can create a strong impetus to
reduce pollution levels. We must experiment with other eco-nomic incentives as a supplement to onr regulatory efforts. Ourgoal must be to harness the powerful mechanisms of the market-place, with its automatic incentives and restraints, to J--.courage
-mprovernent in the quality of life.

We must also recognize that the techilological, regulatory, andeconomic measures we adopt to solve ow- environmental prob-
lems cannot succeed nnless we enlist the active participation of
the American people. Far beyond any legislative or administra-tive programs that may be suggested, the direct involvement ofour citizens will be the critical test of whether we can indeedhave the kind of environment we want for ourselves and for ourchildren.

All across the country, our pcople are concerned about the en-vironment the quality of the air, of the water, of the openspaces that their children need. The question I hear is Whatcan I do?"
Fortunately, there is a great deal that each of ns cart do_ arhebusinessman in his every day decisions can take into account theeffects on the environment of his alternatives and act in an envi-

ronmentally responsible way. The housewife cart make choicesin the marketplace that will help discourage pollution. Young
people can undertake projects in their schools and through otherorganizations to help bnild a better environment for their com-munities. Parents can work with the schools to help developsound environmental teaching throughout our education system.Every community in the nation can encourage and promote con-cerned and responsible citizen involvement in environmental
issues, an involvement which should be broadly representative ofthe life-styles and leadership of the community. Each of ns canresolve to help keep his own neighborhood clean and attractiveand to avoid careless, needless littering and polluting of his sur-
roundings. -These fzre examples oi7 effective citizen participation;there are many others_

Te building of a better environment will require in the longterm a citizenry that is both deeply concerned and fnlly in-formed. Thus, I believe that our educational system, at all levels,has a critical role to play.
As our naLie,n comes to grips with our environmental prob-lems, we will find that difficult choices have to be made, thatsubstantial costs have to be met, and that sacrifices have to bemade. Environmental quality cannot be achieved cheaply oreasily. But, I believe the American people are ready to do whatis necessary.
This natiorni has met great challenges before_ I believe we shallmeet this challenge. I call upon all Americans to dedicate them-
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selves during the decade of the. severities tc the goal of restoring
the environment arkd reclairtairtg the earth bur mirselves arid cpirr-
posterity. And I invite all peoples everywhere to join us in thisgreat endeavor_ 'Thgether, we bold this good earth in trust. We
must :Aria together we can prove ourselves worthy of that trust.criiw Ts4zxorg.

FIC)

notes on the rwiresiclant's 1971environmental program

pollution control
air pollution-- 1. A. Clean Air Emission tharge on sulfur oxides
emissions to be developed to stimulate the reductions in theseharmful emissions called for by regulatory requirements andgoals_ The funds generated by this charge would enable the
Federal government to expand programs to imprcive the quality
f the environment.
2- A tax. on the lead additives used in gasoline to act aseconomic incentive to increase the production and rise cDf un-

leaded or low-leaded gasolines_
water pollution-1_ Authorization of $6 billion for construction
of municipal waste treatment plants, to be allocated at $2 billion
per year over tht_ next three years, as part of a total $12 billion
program.

2. Creation of an F_nvironmental Financing Authority to en-
sure that municipalities can finance their share of waste treat-
ment plant construction costs_

B. R_evision of statutory formnla allocating Federal funds fortreatment plant construction, to permit wristructian of plants
where need is greatest.

4_ It eqtairement that mnnicipalities provide for meeting future
waste treatrnerit needs on a. reasonably self-sufficient basis, includ-
ing recovery from industrial users of the portion of construction
costs allocable to treatment of their wastes_

5. E3,ctension of Federal-State water quality standards to all
navigable waters, grourad waters, arid waters of the contiguouszone, with a requirement that the standards include specific
efflnent limitatioris far iridivichial sources of pollution_

6_ Federal effluent standards for hazardous substances.
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7_ P-equirement that new industrial facilities use best prac
cable techncolngy tcs enhance and preserve water quality.

8_ Authnrity fuir Administratnr csf the Envirnrimental Prcstec-
ticsn Agency 'En enfcsrce water quality standards, with administra-
tive fines csf up tn $25,000 per day and ccsurt-impcssed fines nf
tip tcs $50,000 per day fnr repeated vinlatinns.

9_ Eliminatinn inf the cumbersnme enfnrcernent cnnference and
hearing mechanism in current law,

10_ Authcorizatinn fnr legal actinn by private citizens against
vinlatnrs nf standards_

:1_ Anthnrity fnr AdmInIstrator tcs require that perscsns x-e-
sponsible fsnr discharging effluent intn waterways repnrt cm the
nature and amnunt csf such effluent.

12_ "Tripling nf Federal csperating grants tn State pnllutinn
cnntruil agencies- frcsm $10 millinn tcs $30 millinn---nver fcsur
years_

13_ 1-egis1at cm, internatinnal measures, arid $25 millicsn in
1972 funds tcs cointrsal nil spills_
pesticides -1_ Itegistratinn nf pesticides in csne cpf three categnr-iesgeneral use, use csnly by at trair3ed applicatnr, csr use nnlywith a permit fcasr each applicatinntn ensure Tprintectinn of
human_ health arid the envirniament.

2_ Streamlining nf prncedure fcsr appeal fr-nrri a cancellatinnby the Administratnr csf the Envirconmental Protecticsn Agency
csf a pesticide registratinn..

3_ Autharity far Administratnu tcs stnp the s le of riy pesticide
that is in vicslatinn nf Federal law_
recycling of wastes-1_ A. new Federal prngram tn purchase
paper with recycled cnintent which A., 11 sionn apply to almnstane-half nf all the General Services Administraticsn's paper prn-
curement.

2_ E3cpartsinn nf the Federal prngrarn to nther presclucts with
recycled cnntent and technical assistance tn States in develcipirigsimilar prngrams.
tcmic substances-1. Authnrity for Administrawr nif the Frtvi-rnnmental Prcstecticon Agency tin restrict th, use or aistributinn
nf any substance which he finds is hazardnus to tuurriari health
nr tin the env irnriment_

2- Atithcsrizy fcer Administrawr tcs stnp the sale or use csf anysubstance that vinlates the prnvisinns nif the legislatinn arid tn
seek immediate injunctive relief when use presents an imminent
hazard tcs health nr_ tin the ertvircsnment.

5. Authinzity for Administrator tn prescribe minimum standard
tests tar) be prescribed cpri substances.
ocean dumping- 1. rtequirement that a permit be cibtained ft-N=1m
the Administratnr nf the Frivircsnmental Prgatectican _Agency hat.
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any clnmping of materials i7-to the oceans, estriaries or C_;reat
1__akes.2. Anthority for the _Admill_istratm-- to place strict limits on
ocean disposal in areas of critical ecological significance and_ to
ban dumping of wastes that are dangerous tt__ _be marine eco-
system.
noise I. Authority for Administrator of the Envirutlimental Pro-
tection Agency to set noise emission. standards for constutictionand transportation equipment and to require labelling of the
noise characteristics of other products.

2_ Noise conti ol considerations incorporated in other Federal
programs_
land use
national land use policy-1. Anthorization of $100 million $20
irtillion. in each of the next five yearsin Federal matching
assistance to States for State 1__.and. "Use Programs_2_ States to be encotiraged to assume control over land use
planning and regulation in areas of critical environmental con-
cern, e.g., the coastal zone and scenic arid historic areas.

3_ States to regulate land- use around major growth-ind uciiigfacilities, e.g_, major airports and highway interchanges, major
recreational areas arid new communities.4_ States riot implementing programs by 1974 to be ineligiblefor further giant assistance. In stich States, Federal agencies to
hcpla ptiblic hearings Before proceeding with proposed Federally-
assisted projects, with findings reviewed by Secretary of Interior_
legacy of parks 1_ Major expansion of open space programs,
focnsed oii nr-ban area parks to bring parks to the people.2_ FILM program of grunts to States and localities to acqnirearid develop open space to be reoriented to help provide tirban
area parks, with budget aothority increased from $75 million to
$200 million_

S. Full finding of the Land and -Water Conservatiri vi_truct at$380 million, of which $280 million wonld be used by States andlocalities to provide local park axiia recreational areas, particu-
larly in or near major cities_ Appropriation of $100 million fromthe Fund for Federal acquisition of nationally significant natnral
arid histoi-ic areas_4- Changes in the International Itevernie Code to encourage
charitable land transfers for conservation purposes_

5- Conversion of stir-plus Federal properties to pnblic park use.
wilderness areas-1_ Major expansion of the wilderness areas
system to include many new areas throughout the nation.
power plant siting--1_ lectric utilities to be reqnired LC sLibmilt
to State or regional a encies established to balance power and
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environmental lieeds plans proviclin- 10-year projections ofpower arid facilities recinirements.
2_ 'The State or regional agency to provide preliminary clear-

ance of proposed power plant sites and transmission line routes
five years prior to commencement of constrnction, and certifica-tion. of specific sites, facilities and rc:ntes two years in advance,with public hearings at both stages_
mined arleaprotectianFeciral requirements arid guidelines forState programs to regnlate the erivir.olnmental consequerices ofsurface a lid underground mining, with Federal authority to actif the States fail to (lc, sc,_
preserving our architectural and historic heritage-1_ Amend-ment of the Internal everme cc)ae tc) redress the current imbal-ance which favors demolition of bnildings over their rehabilita-tion and preservation. Specific provisions to enconrage the preser-vation of historic structures and to disconrage their demolition_2- State aria local governMe'rl ts to be authorized to use fni-revenue-producing- purposes historic properties transferated tothem at no cost by the Federal governmentto enconrage preser-vation of snch properties_

3_ Federal insurance of bank loans to restore Tlistoriup to .$15,000 and 15 years_
world environment

Secretary of Interior, with Council on Errvironmental Qualityarid Secretary of State, to develop initiatives for presentation ininternational fornms for establishment of a World Pleritage-I-rust to provide prcscection for and ariternational recognitionof places of nnique natnral, historical, and cultural valne cc, man-kind_
environmental institute

Establishment of an Envir--trimental Institute, jointly Eviricidby the Federal 4Government and a nnmber of private foundations,to conduct environmental policy stiiclies_
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1. Purpose_ -1-his rn. rnorandurn provides glaidelines to Federal
departments, agencies, and establishments for preparing detailed
environmental statements on proposals for legislation and other
major Federal actions significantly affecting the quality of the
human environment as reepaird by secticm. 102(2)(C) of the Na-
tional Frivirortmental Policy Act (Public Lav 91-190) (hereafter-the Act-'). Underlying the preparation of such envi:-onmental
statements is the mandate of both the Act and Ex.ectztive Corder
11514 (35 E.R.. 4247) of March 4, 1970, that all Federal agencies,
to the fullest extent possible, direct their policies, plans and pro-
grams so as to meet national environmental goals. -Elle objective
of secti.on 102(2)C) of the Act and of these gniclelines is to build_
into the agency decision making pi-tDcess ari appr-cpriate and care-
ful considera tion of the environmental aspects of proposed action
and to ass;st agericies in implememing 'agat only the letter, but
the spirit, of the Act. 1-bis memorandum also provides guidance
ori 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 pri..r to agency
dz.cision concerning major action Ca' recommendation or a favor-
able report Dri legislation that sFgnificantly affects the environ-
ment, Federal agericies will, in consultation with other appropri-

36 Fed. Ttegister, 772-a-7729, Apr. 23, 1971.
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a_te: Federal, State, and lacal agencies, assess in detail the patential
enviranmental impact in arder that adverse effects are avaicled,
arid enviranmental quality is restared or enhanced, ta the fullestextent practicable_ In partienlar, alternative actians that will
minimize adverse impact should be explared and bath the long-and shart-range implications to mart, his physical and sacial stir-
ratinclings, arid tcp nature, shauld be evaluated in arder 'cc) avaidtc, the fnllest extent practicable imdesirable cansequences far theenvirnnment.

3_ -4.gericy ezi-za c).14113 prcicec t re:s. (a) Pursuant ta sectian 2(f) af
F:xecntive C3rder 11514, the heucis af Federal agencies have Beendirected to praceed with measnres required By sectian 102(2)(C
of the Act_ Cansegnently, eacli agency will establish, in cansiilta-tian with the Cnuncil on Environmental Quality -rim later than

Line 1, 1970 (and, by JulA- 1, 1971, with re43ect ta reqnirements-ipased by revisions in these gnidelines, which will apply ta
draft enviranmental statements circnlated _after- Jnne 30, 1971)
its awn farmal procednres far (1) identifying those -Agency actionsreqniring enviranmental statements, the apprapri ie time prim
ta decisicm fc)r- thc cc,ristiltatiatis reqiiired by sectian 102(2) (C),and the agency review process far which enviranmental state-ments are ta be available, (2) abtaining infarmatian reqnired iii
their prep-ratiart, (3) designating the afficials wha are to be re-spousible far the statements, (4) canstilting with and taking ac-cannt of the comments af apprapriate Federal, State, and lacal
agencies, 1r-winding abtaining the cairn-I-tent af the Administratar-
4r._3f the Environmental Pratectian Agency, wheth ; or not anenvironruelatal $ tatement is prepared, when reqnired under sec-
tian 309 cpf the Clean Air Act, as amended,, a.rict suction i. s csf theseguidelines, and (5) meeting the requirements of sectian 2(3) of.
3cectitive C)rder 11514 far praviding timely pnblic informatiancm Federal plans ,aria pragrarns with environmental impact in-

chiding pracedures respansive to secticm 10 cef these guidelines_-1-hese pracednres slimild be cansanant with the guidelines con-tained Each agency should file seven (7) copies af all suchprocedures with the Conncil art Eriviranmental Qnality, which
will provide advice tcp agencies ixa the pleparatian at their pi-ace-clnres and guidance an the applicatian and interpretatian af the
Cauncil's guidelines. The Eniviranimeni tal YIratectian Agency will
assist in resalving alay- oquiesticiza relating ta secticm 309 al- theClean Air Act, as amended_

(b) Each Federal agency shanld cans-Lilt, with the assistance af
the Conncil cm Environmental Qnality and the Ciffice of Tvlanage-k-nent arid Budget if desired, with tattier appropriate Federal
agerici es iii. the clevelapment af the above procedures so as taachieve cansistency In. dealing with similar activities a.ricl toassure effective caardinatian ammig agencies in their review cifprapased aetiities.
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) stute and lcbcal review of ag ncy procedures, regulations,
armi policies for the administration of Federal programs of assist-
ance to State and_ local governments will be condncted pursuant
to procedures established by the Clffice of Management and
Hudget Circnlar No. A.-85. For agency procedures subject to
t-3NIFS Circular NeD. A-85 a 30-day extension in the Jnly 1, 1971,
deadline sei in section 3(a) is granted.

(d) It is imperative that existing mechanisms for obtaining the
views of Federal, State, and local agencies cm. proposed Federal
actions be utilized to the extent practicable in dealing with envi-
ronmental matters. -The ffice of Management and. Budget will
issue instructions, as necessary, to take full advantage of existingmechanisms (relating to procedures for handling legislation,
preparation of budgetary materials, new procedures, water re-
sonrce and other projects, etc.).

4. Poderal agencies included. Section 102(2)(C) applies to all
agencies of the Federal 1Grovernment with respect to recommenda-
tions or favorable reports on proposals fcwr (i) legislation and
(ii) other major Federal actions significantly affecting the qual-
ity of the hnman environment. 'The phrase -to the fullest extent
possible- in section 102(2)(C) is meant to make clear th.at each
agency of tile Federal C;overnment shall comply with the require-
ment unless existing law applicable to the agency's operations-
expressly prohibits or make compliance impossible. (Section 105
of the A.ct provides that -The policies and gc,als set forth in this
Ac' are supplementary to those set forth in existing atithoriza-
Lions of Federal agencies.")

5. Acticms included. -The following criteria will be employed
by agencies in deciding whether a proposed action requires the
preparation of an environmental statekuent:

(a) "Actions" include but are not limited to:
(i) 17-eccommendations or favorable .reports relating to legisla-

tion including that for appropriations. The requirement for fol-
lowitig the section 102(2) (C) procecluie as elaborated in these
guidelines applies to both (i) agency recommendations on theirown proposals for legislation and (ii) agency reports on legisla-
tion initiated elsewhere. (In the latter case.only the agency which
has primary responsibility for the subject matter involved will
prepare an environmental statement.) The Qffice of Management
arid _Budget will sUpplement these general_ guidelines with spe.:
cific instrtictions relating to the -way in which the section 102
(2)(C) -procedure fits. into its legislative clearance proCess;

(ii) Projects .and continuing activities: directly undertaken by
Federal agencies; stipported in whole or in part through Federal
contracts, grants, snbsidies, loans, or- other forms- of Ern-IA:ling
assistance; involving a Federal lease, permit, license, certificate or
other entitlement for use;

Policy,.regulations, a a procedn e-making.
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(b) The statntory clanse major Federal actions significantly
affectintor the quality of the human environment" is to be con-
strued by agencies with a view to the overall, cnmulative impact
of the action proposed (and of further actions contemplatedSuch_ actions may be localized in their impact, but if there is
potential that the environment may be significantly affected, the
statement is tc 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
significantl y affecting the environment, agencies should bear in
mina that the effect of many Federal decisions about a project or
complex. of projects cart be individually limited but cumulativelyce.nsiderable. 'This can occur when one or more agencies over a
period of years puts into a project individually minor but collec-
tively major resonrces, when one decision involving a limited
artiount of money is a precedent for action in much larger cases
or represents a decision in principle about a futnre 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 if is rea-
sonable to anticipate a cnrmilatively significant impact on the en-
vironment from Fedelal action. -Lead agency" refers to Lite Fed-eral agency which has primary authority for committing the
Federal Government to a course of action -with significant envi-
sorimental impact. As necessary, the Council on Environmental
Quality will assist in resolving questions of lead agency deter-
mination.

(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 inclnde those that degiade the quality of the environment,
curtail the range of beneficial uses of the environment, and servo
simrt-terna, tcp the disadvantage of long-term, environmental
goals. Significant effects can also incIncle actions which may have
both beneficial and detfimental effects, even if, on balance, the
agency believes that the effect will be beneficial. Significant ad-
verse effects on the quality of the human environment include
both those that directly affect human beings and those that indi-
rectly affect human beings through adverse effects on the erivi-
ronment.

(a) Becanse of the Act's legislative his tory, environmental
protective regulatory activities concurred in or taken by the En-
vironmental Protection Agency are not deemed actions which
require the preparation of environmental statements under sec-
tion 102(2)(C) of the Act.

6. Content af ent'ironmental staternnt. (a) a he foll wing
points are to be covered:
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(i) A. description of the proposed action inclnding information
and technical data adeqnate 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 and secondary significant con-
seqnences tor the environment should be inch-idea in the analy-
sis. For example, the implications, if any, of the action for popu-
lation distribntion (.731- concentracion should be estimated and an
assessment made of the effect of any possible change in popula-
tion patterns npon the resource base, inclnding land use, water,
and pnblic services, of the area in qnestion.

(iii) Any probable adverse environmental effects which cannot
be avoided nal as water or air pollntion, undesirable land use
pattet ns, durri age to life systems, urban congestion, threats to
health or other conseqnences adverse to the environmental gc_-als
set ont in section 101(b) or the Act).

v) Alternatives to the proposed action (section 102(2)(1D) of
the Act reqnires the responsible agency to -study, develop, and
describe appropriate alternatives to recommended courses of
actiort in any proposal which involves unresolved conflicts con-
cerning alternative nses of _available resources-)_ A rigorcms ex-ploration and objective evalnation of alternative actions that
might avoid some or all of the adverse environmental effects is
essential. Stifficient analysis of such alternatives and their costs
a_rid impact on the environment shonld accompany the proposed
action through the agency review process in order not to foi e-close prematurely options which might have less detrimental
effects.

(v) -171-1. relationship between local short-term uses of man'senvironment air-id the maintenance and enhancement of long-
term prodtictivity. -rhis iii esaence requires the agency to assess
the action for cnmulative and long-term effects from the perspec-
tive that each generation is trustee of the environment for snc-
c eding generations.

(vi) Any irreversible and irretrievable commitments of re-
sonrces which would be involved in the proposed action should .it be implemented. reqnires the agency to identify the
extent to which the action curtails the range of beneficial uses ofthe environment.

vii) Where appropriate, a discussion of problems and objec-
tions raised by other Federal, State, and local agencies and by
private organizacions and individnals in the review process and
the disposition of the issues involved. ('rhis section may be added
at the end of the review process in the final text of the environ-
mental statement.)
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(b) With respect to water quality aspects of the proposed
action which have been previously certified by the appropriate
State or interstate organization as being in substantial compliance
with applicable water quality standards, the comment of
Environmental Protection Agency shonld also be requested.

(c) Each environmental statement should be prepared in ac-
cordance with the precept in section 102(2)(A) of the Act that all
agencies of the Federal 4C-overt-intent -utilize a systematic, inter-
disciplinary approach which will insnre the integrated nse of the
natnral arid social sciences and the environmental design arts inplanning and clecisionmaking which may have an impact on
man's erivirournent_"

(d) Where an agency follows a practice of declining to favor an
altei-native until pnblic hearings have been held on a propesedaction, a draft environmental statement may be prepared and
circulated indicating that two or more alternatives are under
consideration.

) Appendi 1 prescribes the form of the summary sheet
which_ shot' la accompany each draft and final environmental
statement_

7. Federal agencies to be consulted in connectzon with prepa ra-
con of entnronmental statement. A Federal agency considering

an action requiring an environmental statement, on the basis of
(i) a draft environmental staterrterit for which it takes responsi-
bility Dr (ii) comparable information followed by a hearing sub-
ject to the provisions of the Administrative Procednre Act, shouldconsult with, and obtain the cornmertt on the environmental
impact of the action of, Federal agencies with furisdiction by law
or special e3cpertise with respect to any environmental impact
involved. -rhese Federal agencies include components of (depend-
ing on the aspect or aspects of the environment )-
AcIviscory Council on 1-istOric Preservation.Department of Agriculture.
Department of Commerce.
Department of Defense.
Departmerit of Health. Education, and We._--e.
Department of Housing a.ria Drhan Development.Department of the Interior.
Department of State.
Department of -rransportation.
Atomic Energy Commission.
Federal Power Commission
Environmental Protection Agency.
CPIfice of Economic Copportunity.
For actions specifically affecting the environment of their ger.-
graphic jurisdictions, the following Federal and Federal-State
agencies are also to consulted:
"rennessee Valley Authority.
Appalachian Regional Commission.
1National Capital Planning Commission.
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nelaware River Basin Commission.
Susquehanna River Basin Commission.
Agencies seeking comment shonld determine which one or moreof the above listed agencies are appropriate to consult on the
basis of the areas of expertise identified in Appendix 2 to theseguidelines, it is recommended (i) that the above listed depart-
ments and agencies establish contact points, which often are mostappropriately regional offices, for providing comments on the
environmental statements and (ii) that departments from which
comment is solicited coordinate aria consolidate the comments
of their component entities. -The requirement in section 102(2)(C)
to obtain comment from Federal agencies having jurisdiction or
special expertise is in addition t-, any specific statutory obligationof any Federal agency to coordinate or consult with any other
Federal or State agency. Agencies seeking comment may estab-lish time limits of not less than thirty (30) days for reply, after
which it may be presnmed, nnless the agency consulted requests
a specified extension_ of time, that the acirency consialted has no
comment to make. Agencies seeking comment should endeavor
to comply with requests for extensions of time D.1-- np to fifteen
(15) clays.

8. _Interim .E.RA pr-oceclizres for implementation of section 309
of the Clean Ail Act,, as amended_ (a) Section 309 of the Clean
Air Act, as amended, provides:

sue. 309_ (a) The Administrator shall zeview and comment -n 1%riting on
the environmental impa.ct cif any matter relating to duties arid i-csponsibilitiesgranted pursuant to this Act or other provisions of the autfroirity of theAdministrator, contained in any (I) legislation proposed by ..!rly Federaldepartment or agency, (2) newly anthorized Federal projects for e-,mstrtiction
and any major Federal agency action (other than a project for co-tstruction)to wl,Tch setiau 102(2)(C) of Public 1_.aw 91-190 applies, and (3) proposed
regulations published by any department or agency of the Federai ACovern-
merit. Such written comment shall be made public at the conclusiora of any
such review.

(b) Irt the event the Admiriistratgar determines that any such legi,Aation,
action, or ret:vulation is unsatisfactory from the standpoint of public he;Jth or
welfaire ot etiviortmental quality lie shall publish his deterrnirtatiot2 arid
the matter shall be referred to the Council on Environmental Quality_

(b) Accordingly, wherever an agency action related to air or
water qnality, noise abatement arid control, pesticide regulation,
solid waste disposal, radiation criteria arid standards, or other
provisions of the anthority of the Administrator if. the Friviroz-i-
mental Protection Agency is involved, including his enforcement
authority, Federal agencies are reqnired to sribmit for review
and comment by the Administrator in writing: (i) proposals for
new Federal constrnction projects and cather major Federal
agency actions to which section 102(2)(C) of the 1Tational Envi-
ronmental P.olicy .tA.ct applies and, (ii) proposed legislation and
vegulations, whether or not section 102(2)(G) of the 1Tatiorial
Environmental Policy Act applies. (Actions requiring review by
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the Administrator ao not inclnde litigation or enforcementceedings.) The Administrator's comments shall constitute 11 s
comments for the purposes of both suction 309 of the 1Clearl Air
Act and section 102(2)(C) of the Ts.Tatiorial Environmental Policy
Act. A period of 45 days shall be uno-wed for such review. The
Administrator's written comment shall be fnrnished to the re-
sponsible Federal department or agency, to the Council on Envi-ronmental Quality and summarized in a notice published in
the FEnERAL rtGIsm-Ft. The public may obtain copies of such
comment on request from the Environmental Prot.-Tction Agency_

9_ State and local 7-CLPicw. Where no pnblic hearing has been
held on the proposed action at which the appropriate State and
local review has been invited, and where review of the erivir,-_,La-
mental impact 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 arid projects as-sisted under programs listed in Attachment ID of the Clffice ofManagement and Bridget Circnlar Mo. A-95, review of draft
environmental statements by State and local governments will be
through procedures set forth tinder- Part 1 of Cirenlar "%To. A-95.

(b) Where these procedures are not appropriate arid where
a proposed action affects matters within their jurisdiction, review
of the draft environmental statement on a proposed action by
State and local agencies authorized to develop aria enforce envi-ronmental standards and their comments on the environmental
impact of the proposed action may be obtained directly or bydistributing the draft environmental statement to the appropriate
State, regionai and metropolitan clearinghouses unlcss the Gov-
ernor of the State involved has designated some other point forobtaining this review.

10. LIse c)f statements in agency review tn-ocesses; distributzoizto Council on 7-2vironmental Quality; availability to public.(a) Agencies will need to identify at what stage or stages of aseries 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 projectswithin the national program. I-lowever, where a grant-in-aidprogram does not entail prior approval by Federal agencies of
specific projects the view of Fedefal, State, and local agencies in
the legislative process may have to suffice. The principle to beapplied is to obtain views of other agencies at the earliest feasible
time in the development of program arid project proposals. Care
shonld be ei<ercised so as to not to duplicate the clearance process,bnt when actions being considered differ significantly from those
that have already been reviewed pursuant to section IO2(2)(C) of
the Act an environmental statfament shonld be provided.
316
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(b) a'eri (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 Federal, State, aria local agencies and from private organi-
zations and individuals) shall be suppli-ad to the Council on En-
vironmental Qnality in the Executive Qffice of the President (this
will serve as making environmental statements available to the
President). It is important that draft environmental statements
be prepared and circulated for comment and furnished to the
Conncil early enough in the agency review process before an ac-
tion is taken in order to permit meaningfnl consideration of the
environmental issues involved. -ro the maximum extent practica-
ble no administrative action (i.e., any proposed action to be
taken by the agency other than agency proposals for leg5s1.ation
to Congress or agency reports on legislation) subject to Section
I 02(2)(C) is to be taken sooner than ninety (90) days after a draft
environmental statemz.nt has been circulated far comment, fur-
nished to the Council and, except where advance public disclo-
sure will result in significantly increased costs of procurement to
the Government, rtiade available tc, the public pursuant to these
guidelines; neither should such administrative action be taken
sooner thari thirty (30) days after the final text of an environ-
mental statement (together with comments) has been made avail-
able to the Conncil and the ptiblic. If the final text of an envi-
ronmental statement is filed within ninety (90) days after a draftstatement has been circnlated for comment, furnished to the
Coun.*:.-il and made public pursuant to this section of these guide-
lines, 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 102(2)(C) applies, the final text
of the environmental statement and comments thereon should be
available to the Congress and to the pnblic In snpport of the
proposed legislation or report. In cases where the scheduling of
congressional hearings on recommendations Or reports on pro-
posals 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 com-
ments), a draft environmental statement may be firrnished to the
Congress and made available to the public pending transmittal
of the comments as received arid the final text.

(a) Where emergency circumstances make it necessary to take
an action with significant environmental impact withont observ-
ing the provisions of these guidelines concerning minimum peri-
ods for agency review and advance availability of environmental
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statements, the Federal agency proposing to take the action
should consult with the Council on Environmental Quality about
alternative arrangements. Similarly, where there are overriding
considerations of expense to the Go,:ernment or impaired pro-
gram effectiveness, the responsible agency should consult the
Council concerning appropriate modifications of the minimum
periods.

(e) In accord with the policy of the National Environmental
Policy Act and Executive Order 11514 agencies have a responsi-
bility to develop procedures to insure the fullest practicable pro-
vision of timely public informliciion and understanding of Federal
plans and programs with environmental impact in order to ob-
tain the views of interested parties. These procedures shall in-
clude, whenever appropriate, provision for public hearings, and
shall provide the public with relevant information, including in-
formation on alternative courses of action. Agencies which hold
hearings on proposed administrative actions or legislation should
make the draft environmental statement available to the public
at least fifteen (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 Procedure Act
and preceded by adequate public notice and information to iden-
tify the issues and obtain the comments provided for in sections
6-9 of these guidelines.

(0 The agency which prepared the environmental statement
is responsible for making the statement and the comments re-
ceived available to the public pursuant to the provisions of the
Freedom of Information Act (5 U.S.C., sec. 552), without regard
to the exclusion of interagency memoranda when such memo-
randa transmit comments 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 require-
ments and shall include arrangements for availability of environ-
mental statements and comments at the head and appropriate
regional offices of the responsible agency and at appropriate
State, regional, and metropolitan clearinghouses unless the Gov-
ernor of the State involved designates some other point for re-
ceipt of this information.

11. Application of section 102(2)(C) procedure to existing praj-
ects and programs. To the maximum extent practicable the sec-
tion 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 t c Act on January 1, 1970. Where it is not
practicable to reassess the basic course of action, it is still impor-
tant that further incremental major actions be shaped so as to
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minimize adverse environmental consequences. It is also import-
ant in further action that account be taken of environmental
consecitient_es not fully evaluated at the outset of the project or
program.

12_ Supplemetary guidelines. evaluation of procedures_ (a) The
Connell on Environmental Quality after examining environ-
mental statements arid agency procedures with respect to stich
statements will issue such supplements to these guidelines as are
necessary.

(b) Agencies will continue to assess their experience in the im-
plementation of the section 102(2)(C) provisions of the Act ama
in conforming with these guidelines and repoi t. thereon to the
Council on Environmental Quality by riecember 1, 1971_ Such
reports should inclnde an identification of the problem areas and
suggestions for revision or clarification of these guidelines to
achieve effective coordination of views on environmental aspects
arid alternatives, where appropriate) of proposed actions with-

out imposing ortprodoctive administrative procednres.
11..ussEt.r. E. MAIN,

ChaiTman.
appendix i

A summary sheet should accompany each environmental statement sub-mitted, consisting of rto more than one page, and covering the following
items:

(Check one) ( ) Draft. ( ) Final Environmental Statement.
Mame of Responsible .Pederal Agency (with name of operating division

where appropriate).
1_ Name of Action. (Check one) ( ) Administrative Action . ( ) Legi

Action.
2. llrief description of acti I indicating what States (and counties) par-

ticularly affected.
3. Summary of environmental impact and adverse environmental effects.
4. List alternatives considered.
5. a. (Fur 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 ag ncies and other
urces from which written comments have been received.
6. 13ates 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 controlDepartment of re: Forest
Service (effects cpri. vegetation

Department of Flealth, Education and Welfare (health aspects) .
Environmental Protection Agency: Air Pollution Control Office.
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Department of the Interior:
Bureau of Mines (fossil and gaseous fuel combustion).
Bureau of Sport Fisheries and Wildlife (wildlife).

Department of "Transpc,rtation:
Assistant Seeretary for Systems Development a d -1--chnology anto

sionsy
Coast Guard (vessel emissions).
Federal Aviation Administration (aircraft emissions).

weather modification Department of Commerce: National OceaniAtmospheric Administration.
Department of Esefense: Department of the Air Force.
Department of the Interior: Bnreau of Reclamation.

energy
environmental aspects of electric energy generation and transmissAtomic Energy Commission (nuclear power).

Environmental Protection Agency:
Water Quality Office.
Air Pollution Control Office.

Department of Agriculture: Rural Electrification Administrat n
areas).

Department of Defense: Army Corps of Engineers (hydro-facilities
Federal Power Commission (hydro-facilities and transmission lines
Department of Ilonsing and Urban Development (urban areas).
Department of the Interiar(facilities OM. Government lands),

natural gas energy deveLvprnent, transmission and generationFePower Commission (natural gas production, transmission and suppDepartment of the Interior:
Geological Snrvey.
Bureau of Mines_

hazardous substances
toxic materialsDepartment of Comm lice: National Oceanic andAdministration_

Depa rtment of klealth, Education and Welfat e (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

pestickiesDepar t men t of Agriculture:
Agricultural Research Service (biological controls, food and fiber pretion
Consumer and Iarketing Service.
Fore-it Service,

Department of -7-ornmerce:
National Marine 7,7isheries Service,
National Oceanic and Atmospheric Adni InistratwR l.

Environmental Protection Agency: Office of Pesticides.Department of tbe Interior:
Bureau of Sport Fisheries and Wildlife (effects on fish and vvildiiBureau of Land Management.

Department of Flealth. Education, and W (health aspects) .

herbicidesDepartment of Agriculture:
Agricultural Research Service.
Forest Service-
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Environmental Prutection Agency: Office of Pesticides.
Department of Health. Education, and WI-lfare (Health aspecis).Depa-_rment of the Interior:

Bureau of Sport Fisheries and Wildlife.
Bureau of I-and Management.
Bureau of Reclamation.

transporicatiion and handling of hazardous rnaterizas Department of Com-merce:
IvIaritime Administration.
National Marine Fisheries Servicv.
National Oceanic and Atmospheric Administrat marinelife)_

Department of Defense:
Armed Services Explosive Safety Board.
Army Corps faf Engineers (navigable waterways).

Department of Health. Education, and Welfare: Gffice of the Surgeon Gen-eral (health aspects)
Department of -1-ransportation:

Federal Highway Administration Bureau of Motor (..ii 'icr Safety.Coast Cuard.
Federation Railroad Administration.
Federal Aviation Adrniristration_
Assistant Secretary for Systems Development and "rechnolo:v.
+Office of Hazardous Materials.
Office of Pipeline Safety.

Environmental Protection Ag ncy (hazar ous substatic sAtomic Energy Commission (radioactive substances).
land use and management
coastal areas: wetlands, ostuaries, waterfowl refuges, and beachesDepartn-z-_-_.rit of Agriculture: Forest Service.Department of Commerce:

National Marine Fisheries Service impact oo maiiiie lifeNational Oceanic and Atmospheric Administration mpact on marinelife).
Department of -1-ransportation: Coast Guard (bridges, navigation).Department of Defense: Army Corps of Engineers (beaches, dredge and finpermits. Refuse Act permits .
Department of the Interior:

Bureau of Sport Fisheries and Wildlife.
NatiooaI Park Service.
U.S. Geological Survey (coastal geology).
Bureau of Outdoor Recreation (beaches) .

Departmerit of Agriculture: Soil Conservati n Service stability,analogy).
Environmental Protection Agency: Water Quality Office .

historic and archeological siteriDepartment of the Iiitenor NatioService.
Advisory Council on Historic P eservation.
Department of Housing and Lirbo,ri Development (orban areas

flood plains and watersheds--nepartment
Agricultural Stabilization and Research Service.Soil Conservation Service.
Forest Service.

Department of the Interio
Ilnreau cif Gutdoor Recreation.
Bureau of Reclamation.

Agricultul-e: .
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Buveau of Sport Fisheries and Wil-rilife.
Biereau of Land Measurement_
U.S. Ceological Snrvey.

Department of Housing and Urbar Development (turban areas).
Department of Defense: Ariny Corps of Engineers.

mineral land reclamationAppalazhian Regional Commission.Department of Agriculture: Forest Service.
Department of the Interior:

Bureau of Mines.
Bateau of Outdoor ft.ccreation.
Bureau of Sport Fisheries and Wildlife.
Bureau of Land Management.
U.S. Geological Survey.

'Tennessee Valley Authority.
parks, forests, --Arid outdoor recreationDepartment of Agricultnre:

Forest Service.
Soil Conservation Servif.:e.

Department of the Interior:
Bureau of Land Maw/gement.
National Park Service.
Bureau of Outdoor Recreation.
Bureau of Sport Fisheries and Wildlife.

Department of Defense: Army Corps of Engineers.
Department of 1.7-lousir.g and Urban Development ;urban areas

soil and plant life, sedimentation, erosion and hydrologic conditions
Department of Agriculture:

Soil Conservation Service.
Agricultural Research Service.
Furest Service.

Department of Defense: Army Corps of Engineers (dredging, aquatic plants
Departmen t of Commerce: National Oceanic and Atmospheric Administra-

tion.
Department of the Interior:

Bureau of Land Management.
Burean of Sport Fisheries and ildlife.
Geological Simrvey.
Bureau of Reclamation.

noise
noise Control and abateMent- Department of Health. Ed ion, and -l-
fare (health aspects).

Department of Commerce: National Bureau of Standards.
Department of 'Trausportation:

Assistant Secretary for Systems Development and 'Technology.
Federal AviationAdministration (ciffice of Noise Abatement).

Environmental Protection Agency (Office of Noise).
Department of Housing and Urban Development (urban land use aspects.

building Materials standards).
physiological health anfi hum n well being
chemical contamination of food products----Depirtmcri t .of Agricultu
Consumer and Marketing Service.

Department of Health. Education, and Welfare (health aspects)
Environmental Protection Agency: Office of Pesticides (economic ,poisons).

food additives and food sanitationDepartment of Health, Education, andWelfare (health aspects) .
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Environmental Protection Agency: Office of Pesticides (economic po
e.g., pesticide residues

Department of Agric lture: Consumer Marketing Service (meat and poultry
products).
microbiological contaminationDepartment of Health. Education, and Wel-
fare (health aspects) .
radiation and radiological healthDepartmerit of Con-imerce: Nati
Bureau of Standards.

Atomic Energy Gurnmission.
Environmental Protection Agency: Office of Radiation.
Department of the Interior: Bureau of Mines (uranium mines

sanitation and waste systems= Department of Health, Education, and Wel
fare (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 sanitati_
Department of the Interior:

Boureau 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 sanitationDepartment of Commerce:
National Marine Fisheries Service.
National Oceanic and Atmospheric AdministrationDepartment of Health, Education, and Welfare (health aspects) _

Environmental Protection Agency: Office of Water Quality.
transportation
air qualityEnvironmental Protection Agency: Air Pollution Contr I Office.

Department of -Transportation: Federal Aviation AtimMistration.
Department of the Interior:

Bureau of Outdoor It.ecreation.
Bureau of Sport Fisheries and Wildlife.

Department of Coal-ix-tierce: National Oceanic and Attnospbetric linistra-
tion (meteorological conditions).
water quality----Enviromuental Protection Agency: Office of Water Quality.

Department of the Interior: Burean of Sport Fisheries and Wildlife-
Department of Commerce: National Oceanic and Atmospheric Administ

Lion (impact on marine life and ocean monitoring).
Department of Defense: Army Corps of Engineers.
Department of -Transportation: Coast Guard.

urban
congestion in -7.arktritri areas, housing and building displa mentDe art-
ment of "Transporta.ton: Federal Highway Administration.

Office of Economic Opportunity_
Department of Housing and Urban Development.

.wartment of the Interior: Bureau of Outdoor Recreation .
environmental effects with special impact in low-income nei hborhoo
Department of the Interior: Natinnal Park Service.

Office of Economic Opportunity.
Department of Housing and Urban Development (urban area
Department of Comnierce (economic development areas).

Economic Development Administration.
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Department of -Transpor Lion: Urban Mass -Transportation Admine_
tion.
rodent contro Department of Health. Education, and Welfare
aspects).

Department of Mousing and Mrhaii Development ban area ).
urban planningriepartment of -Transportation: Federal Mighway Adminis-
tration.

Department of Mousing .ria I_Trban Developmen t_
Environmeotal Protection Agency.
Department of the 'interior:

Geological Survey_
Bureau of Outdoor Recreation.

Department of Commerce: Economic Development Aclministratioii,
water
water quality and water pollution control

Soil Conservation Service.
Forest Service_

Department of the Interior:
Bureau of Reclamation.
Burean of Land Management.
Bureau of Sports Fisheries and Wildlife.
Bureau of Outdoor Recreation.
Geological Survey.
Office of Saline Water.

Eovironmental Protectioo Ageocy:
Department of Mealth, Education,
Department of Defense:

Airrny Corps of Eogineers.
Department of the Navy (ship pollution control

Departmeraz of -Transportation: Coast Guard (oil
Department of Commerce: National Oceanic and

tion.

Department of Agriculture:

Vater Quality Office.and Welfare (health

marine pollutionDepartmentpheric Administratioo.
Department of -Transportation: Coast Guard.
Department of Defense:

Army_ Corps of Engineers.
Office -of Oceanographer of the Navy.

river and canal regulation and stream channelizationriculmre:-Sbil Cooservation Service.
Department of Defense: Army Corps of Engineers.
Department of the Interior:

Burean of Reclamation.
Geological Suivey.
Bureau of Sport Fisheries and Wildlife.

Department of -Yransportation: Coast Guard.

f Comm ce! Nati

aspects)

spills, ship sanitati
Atmospheric Administra-

final Oceanic and Atmos-

wijdlife
Environmental Protection Agency.
Department of Agriculture:

Forest Service.
Soil Conservation Service.

Department of the Interior:
Bureau of Sport Fisheries arni
Bureau of Land Management.
Bureau of Outdoor Recreation.
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federal agency offices for receiving and coordinating
comments upon environmental impact statements
advisory council on historic preservation

Robert Garvey, Execntive Directar, Suite 618, 801 19th. Street
ingtan. DC 20006, 343-8607.
department of agriculture

Dr. r. C. Dyer ly, Coffice of the Secretary, Washing -n, D.C.. 2025 -7803.
appalachian regional commission

Orville H. Lerch, Alternate Federal Co-Chairman, 1666 Connecticut Ave-
nue NW., Washingtan, pc 20235, 967-4103.
department of the army (corps of engineers)

Col. J. B. Newman, Executive Director af Civil Works, Office or the Chief
of Engineers, Washington, D.C. 20314, 693-7168.
atomic energy commission

Far nanregulatary matters: Joseph j. DiNunna, Uirectnr, Office of Erivi roo
mental Affairs, Washington, D.C. 20545, 973-5391.

For regulatory matters: Christopher L. Henderson. Assistant Director for
Regulation. Washingtan, D.C. 20545. 973-7531.
department of commerce

Dr. Sydney R. Galler, Deputy Assistant Secretary far Environmental Affairs,
Washington, D.C. 20230, 967-4335.
department of defens

Dr. Louis AC Rousselot. Assistant Secretary for Defense (Heal h and Envi-
ranment), Ranrn 3E172, The Pentagan, Washingtan, DC 20301, 697-2111 .
delaware river basin commission

W. En-intern Whitall, Secretary, Past 0C:office Box 360 , 'Trenton NJ 08603,
609-883-9500_
environmental protection agency

Charles Fabrikant, Directar ar Impact Statements Coffice, 1626 K Street
NW., Washington, DC 20460, 632-7719.
federal power commission

Frederick H. Warren, Commissian's Advisor on Enviranmental Quality,
441 G Street NW., Washingtnn, DC 20426, 386-6084.
gcneral services administration

R-od Kreger, Deputy Administrator, General Services AdministralianAD,
Washington. D.C. 20405, 343-6077.

Alternate contact: Aaron Walashin, Directar, 'Office of Enviranmental Af-
fairs, General services Adminisrr 1.ion-AnF, 343-4161 .

department of health, education, nr.d welfare
Roger 0. Egeberg, Assistant Secretary far Flealth and Science Affairs, HEW

North Building, Washington. D.C. 20202, 963-4254.
department of housing ane, urban development 1

Charles Orleheke, De?Luty Under Secretary, 451 Seventh Street SW., Wash-
ingtnn, DC 20410. 755-6960.
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Alternate contact: George Wright. Office of the Deputy Under Secretar
75E-8192.
department of the interior

Tack O. Morton. Deputy Ass"
20240, 343-6181.

ccrtary for Programs. Washington, D.C.

national capital planning commission
Charles H. Conrad, Executive Director, Washington, D.C. 20576, 382-11

office of economic opportunity
Frank Carlucci, Director, 1200 19th Stieet. NW., Washington, DC 20506,

254-6000,
susquehanna river basin commission

Alan j. Summerville, Water Resources Coordinator, Department of Envi-
ronmental Resources, 105 South Office Building, Harrisburg, PA. 17120, 717-
787-2315.
tennessee valley authority

Dr. Francis Cartrell, Director of Environmental Research and Develop
720 Edney Building, Chattanooga, -1-NI 37401, 615-755-2002.
department of transportation

Herbert F. DeSimone, Assistant Secretary for Environment and Urban Sys-
tems, Washington, D.C. 20590_ 426-4553.
department of treasury

Richard E. Slitor, Assistant Director, Office of Tax Analysis. Washingt
D.C. 20220. 964-2797.
department of state

Christian Herter, Jr., Special Assistant to the Secretary for Envirom
Affairs, Washington, D.C. 20520. 632-7964.

1 Contact the Deputy Under Secretor., with regard to environmental Impacts oflegislation. Policy statements, program regulatiaris and proceelar ea. and precedent-making project decisions. For all other Hun consultation . contact the HUD RegionalAdministrator in whose jurisdiction the project lies as follows=James J. Barry, Regional Administrator I Attention: Environmental Clearance Of-ficer. Room. 405. -Tohn ICermedy Federal Building. Boston. MA 02203, 617-223-4066.S. William Green. Regional Administrator II, Attention: Environmental ClearanceOfficer. 26 Federal Plaza, New Vark. NY 10007, 212-264-8068.Warren P. Phelan, Regional Administrator III Attention: Environmental ClearanceOfficer, Curtis Building. Sbrth and Walnut Street. Philadelphia. PA. 19106. 215-597-2560-Edward H. Baxter. Regional Administrator IV, Attention: Environmental ClearanceOfficer. Peacitree-Severith Building. Atlanta. GA 80323, 404-526-5585-George Vavoulis. Regional Administrator V. Attention: Environmental Clearance Of-ficer. 360 North Michigan Avenue, Chicago IL, 60601, 312-353-5680.Richard L. Morgan. Regional Administrator VI, Atteritian; Environmental ClearanceOfficer. Federal Office Bnilding. 819 Tayler Street, Fort Worth. TX 76102. 317-334-2867.Harry T. Morley. Jr.. Regional Administrator VII. Attention: Environmental Clear-ance Officer. 911 Wahmt Street, Kansas City, MO 64106, 81G-374-2661 .Robert C. Rosenheina. Regional Administrator VIII. Attention: Environmental Clear-ance Officer. Samsonite Building. 1051 South Broadway. Denver. CO 80209. 303-837-4061.Robert H. Raida, Regional Administrator IX. Attention: Environmental ClearanceOfficer. 450 Golden Gate Avenue. Post Office Box 3S003, San _.-Francisco. fi:A 94102. 415-
556-4752.Oscar P. Pederson,. Regional Administrator X, Attentiom:, EnvIr-nmental clearanceOfficer, Room 226, Arcade Plaza. Building, Seattle. WA 9S101, 206-583-5415.
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By virtue of the authority vested in me as President of the
United States and in furtherance of the purposes and policies of
the National Environmental Policy Act of 1969 (83 Stat. 852, 42
U.S.C. 4321 et seq.), the National Historic Preservation Act of
1966 (80 Stat. 915, 16 U.S.C. 470 et seq.), the Historic Sites Act of
1935 (49 Stat. 666, 16 U.S.C. 461 et seq.), and the Antiquities Act
of 1906 (34 Stat. 225, 16 U.S.C. 431 et seq. ). it is ordered as fol-
lows:

SECTION 1 - Policy_ 'The Federal Government shall provide lead-
ership in preserving, restoring and maintaining the historic and
cultural environment of the Nation. Agencies of the executive
branch of the Government (hereinafter referred to as "Federal
agencies") shall (1) administer the cultural properties under their
control in a spirit of stewardship and trusteeship for futur e gen-
erations (2) initiate measures necessary to direct their policies,
plans and programs in such a way that federally owned sites,
structures, and objects of historical, architectural or archaeologi-
cal significance are preserved, restored and maintained for the in-
spiration and benefit of the people, and (3), in consultation with
the Advisory Council on Historic Preservation (16 U.S.C. 470i
institute procedures to assure that Federal plans arid pi ograms
contribute to the preservation arr1 enhancement of non-federally



owned sites, structures and objects of historical architectural or
archaeol ogical sign i ficance.

SEC. 4. Responsibilities of Federal agencies. Consonant with the
provis -Ins of the acts cited in the first paragraph of this order,
the hf_tr.ds of Federal agencies shall:

(a) no later than July 1, 1973, with the advice of the Secretary
of the interior, and in cooperation with the liaison officer for
historic preservation for the State or territory involved, locate,
inventory, and nominate to the Secretary of the Interior all sites,
buildings, districts, and objects under their jurisdiction or con-
trol that appear to qualify for listing on the National Register of
Historic Places.

(b) exercise caution during the interim period until inventor-
ies and evaluations required by subsection (a) are completed to
assure that any federally owned property that might qualify for
nomination is not inadvertently transferred, sold, demolished or
substantially altered. 'The agency head shall refer any question-
able actions to the Secretary of the Interior for an ---)pinion re-
specting the property's eligibility for inclusion on the National
Register of Historic Places. The Secretary shall consult with the
liaison officer for historic preservation for the State or territory
involved in arriving at his opinion. Where, after a reasonable pe-
riod in which to review and evaluate the property, the Secretary
determines that the property is likely to meet the criteria pre-
scribed for listing on the National Register of Historic Places,
the Federal agency head shall reconsider the proposal in light of
national environmental and preservation policy. Where, after
snch reconsideration, the Federal agency head proposes to trans-
fer, sell, demolish or substantially alter the property he shall not
act with respect to the property until the Advisory Council on
Historic Preservation shall have been provided an opportunity
to comment on the proposal.

(c) initiate measures to assnre that where as a result of Federal
action or assistance a property listed on the National Register of
Historic Places is to be substantially altered or demolished,
timely steps be taken to make or have made records, including
measured drawings, photographs and maps, of the property, and
that copy of such records then be deposited in the Library of
Congress as part of the Historic American Buildings Survey or
Historic American Engineering Record for future use and refer-
ence. Agencies may call on the De?artment of the Interior for
advice and technical assistance in the completion of the above
records_

(d) initiate measures and procedures to provide for the mainte-
nance, through preservatiom, rehabilitation, or restoration, of
federally owned and registered sites at professional standards
prescribed by the Secretary of the Interior.

(e) submit procedures required pursuant to subsection (d),
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the Secretary of the Interior and to the Advisory Council on His-
toric Preservation no later than January 1, 1972, and -annually
thereafter, for review and comment.

(f) cooperate with purchasers and transferees of a property
listed on the Nation...1 Register of Historic Places in the develop-
ment of viable plans to use such property in a manner compati-
ble with preservation objectives and which does not result in an
unreasonable economic burden to public or private interests.

SEC. 3. Responsibilities of the Secretary of the Interior.
Tfhe Secretary of the Interior shall:
(a) encourage State and local historic preservation officials to

evaluate and survey federally owned historic properties and,
where appropriate, to nominate such properties for listing on the
National Register of Historic Places.

(b) develop criteria and procedures to be applied by Federal
agencies in the reviews and nominations required by section 2(a
Such criteria and procedures shall be developed in consultation
with the affected agencies.

(c) expedite action upon nominations to the National Register
f Historic Places concerning federally owned properties pro-

posed for sale, transfer, demolition or substantial alteration.
(d) encourage State and 'Territorial liaison officers for historic

preNervation to furnish information upon request to Federal
agencies regarding their properties which have been evaluated
with respect to historic, architectur;-..1 or archaeological signifi-
cance and which as a result of sur.h evaluations have not been
found suitable for listing on the National Register of Historic
Places.

(c) develop and make available to Federal agencies and State
and lc cal governments information concerning professional
methods arid techniques for preserving, improving, restoring and
maintaining historic properties.

(f) advise Federal agencies in the evaluation, identification,
preservation, improvement, restoration and maintenance of his-
toric properties.

(g) review and evaluate the plans of transferees of surplus Fed-
eral properties transferred for historic monument purposes to
assure that the historic character of such properties is preserved
in rehabilitation, restoration, improvement, maintenance and
repair of such properties.

(h) review and comment up n Federal agency procedures sub-
mitted pursuant to section 2(e) of this order.

RICFIARD NIXON.
IE WHITE HousE:.
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By virtue of the authority vested in me by the provisions of
the Clean Air Act, as amended (42 U.S.C. 1857 et seq.), and par-
ticularly section 306 of that Act as added hy the Clean Air
Amendments of 1970 (Public Law 91-604, approved December
31, 1970), it is hereby ordered as follows:

SECTIQN 1. Policy- It is the policy of the Federal Governuiei:
improve and enhance environmental quality. In furtherance

of that policy, the program prescribed in this Order is instituted
to assure that each Federal agency empowered to enter into con-

cts for the procurement of goods, materials, or services and
each Federal agency empowered to extend Federal assistance by
way of grant, loan, or contract shall undertake such procurement
and assistance activities in a manner that will result in effective
enforcement of the Clean Air Act (hereinafter referred to as"the Act

SEC. 2. Designation of Facilities_ (a) The Administrator of the
Environmental Protection Agency (hereinafter referred to as "the
Administrator") shall be responsible for the attainment of the
purposes and objectives of this Order.

(b) in carrying out his responsibilities under this Order, the
430



Adi-niriistrator shall, in conformity with all applicable reqnire-
ments of law, designate facilities which have given rise to a con-
viction for an offense under section 113(c)(l) of the Act. 'The Ad-
ministrator shall, from time to time, publish and circulate to all
Federal agencies lists of those facilities, together with the names
and addresses of the persons who have been convicted of such
offenses. Whenever the Administrator determines that the con-
dition which gave rise to a conviction has been corrected, he shall
promptly remove the facility and the name and address of the
person concerned from the list.

SEC. 3. Contracts, Grants, or Loans. L-.-4-i-pt as provided in
section 8 of this Order, no Federal agency shall enter into any
contract for the procurement of goods, materials, or services
which is to be performed in whole or in part in a facility then
designated by the Administrator pursuant to section 2.

(b) Except as provided in section 8 of this Order, no Federal
agency anthrized. to extend Federal assistance by way of grant,
loan, or contract shall extend such assistance in any case in
which it is to be used to support any activity or program involv-
ing the use of a facility then designated by the Administrator
pursuant to section 2.

SEC. 4. Procurement, Grant, and Loan Regulati ns. -1"he Fed-
eral Procurement Regulations, the Armed Services Procurement
Regulations, and, to the extent necessary, any supplemental or
comparable regulations issued by any agency of the Executive
Branch shall, following consultation with the Administrator, be
amended to require, as a condition of entering into, renewing,
or extending any contract for the procurement of goods, materi-
als, or services or extending any assistance by way of grant, loan,
or contract, inclusion of a provision requiring compliance with
the Act and standards issued pursuant thereto in the facilities in
which the contract is to be performed, or which are involved in
the activity or program to receive assistance.

SEC. 5. Rules and Regulations. 'The Administrator shall issue
such rules, regulations, standards, and guidelines as he may deem
necessary or appropriate to carry out the purpose of this Order.

SEc. 6. Cooperation and Assistance. 'The head of each Federal
agency shall take such steps as may be necessary to insure that
all officers and employees of his agency whose antics entail com-
pliance or comparable functions with respect to contracts, grants,
and loans are familiar with the provisions of this Order. In addi-
tion to any other appropriate action, such officers and employees
shall report promptly any condition in a facility which may in-
volve noncompliance with the Act or any rules, regulations,
standards, or guidelines issued pursuant to this Order to the
head of the agency, who shall transmit such report to the Ad-
ministrator.
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SEC. 7. Enforcement.. The Administrator may recommend tothe Department of Justice or other appropriate agency that legalproceedings be brought or other appropriate action be takenwhenever he becomes aware of a breach of any provision re-quired, under the amendments issued pursuant to section 4 ofthis Order, to be included in a contract or other agreement.
SEC. 8. ExemptionsReports to Congress. (a) Upon a dete -mination that the paramount interest of the United States sorequires
(I) -frie head of a Federal agency may exempt any contract,

grant, or loan, and, following consultation with the Administra-
tor, any class of contracts, grants or loans from the provisions ofthis Order. In any such case, the head of the Federal agency
granting such exemption shall (A) promptly notify the Adminis-trator of such exemption and the justification therefor; (B) re-view the necessity for each such exemption annually; and (Creport to the Administrator annually all such exemptions ineffect. Exemptions granted pnrsuant to this section shall be fora period not to exceed one year. Additional exemptions may begranted for periods not to exceed one year upon the making of
a new determination by the head of th.-- Federal agency con-cerned.

(2) "The Administrator may, by rule or regulation, exempt any
or all Federal agencies from any or all of the provisions of this
Order with respect to any class or classes of contracts, grants, orloans which (A) involve less than specified dollar amounts, or(B) have a minimal potential impact upon the environment, or(C) involve persons who are not prime contractors or direct re-
cipients of Federal assistance by way of contracts, grants, or loans.(b) Federal agencies shall reconsider any exemption granteduncl-ar subsection (a) whenever requested to do so by the Ad-
ministrator%

(c) Me Administrator shall annually notify the President andthe Congress of all exemptions gi anted, or in effect, under thisOrder during the preceding year.
SEC. 9. Related Actions. 'The impositica of any sanction orpenalty under or pursuant to this Order shall not relieve anyperson of any legal duty to comply with any provision of the Act.SEC. 1 0. Applicability. "This Order shall not apply to contracts,

grants, or loans involving the use of facilities located outside theUnited States.
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It was a poet who expressed the profound political truth that
the world has become a frail space-ship and that the people of
the earth are its passengers. 'The technology which inspired that
concept has also brought with it a degree of global interdepend-
ence which differs from the past, not only in degree but in kind.

For our progress mocks us. 'The more we have succeeded in
controlling our environment, the more our environment needs
to be controlled. 'The more means we have devised to improve
the quality c;2 human life, the more that quality of life needs pro-
tection from the means we have devised.

Along with its vast contribution to our well-being, technology
has given us the common capability to pollute the earth's oceans
and air. It has increased the incentives for nations to assert, and
attempt to enforce, territorial claims to the oceans so immoderate
as to endanger the ancient right of freedom of the seas. It has
brought the ability to tapor to ravage the resources pf the
sea and the ocean floor, to the vast bencritor to the huge harm
-----of mankind.

These are examples of problems in which every country has
a deep national interest, but which, as a practical matter, are
simply not subject to satisfactory resolution by national means.
-rhey are rr atters on which the nations of the world MUSE sub-
sume the r narrower interests in a broad and generous concept
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of the world interest. For without such an approach, we will not
find the solutions which both the world interest and the national
interests require_ Without such an approach, we cannot fully
harness the capacity of technology to meet these global challenges.

'Thus there has ccmie into being a new dimension in the foreign
policy of the -United States, not as a matter of choice and deliber-
ate action on our part but as a reflection of the demanding reali-
ties of the world in which we liv Foreign policy has, of course,
always aimed at serving the n ation's security and well-being.
What is new is the fact that we now face an increasing range of
problems which are central to our national well-being, but which
are, by definition, global problems, or problems which can only
be dealt with effectively on a global scale_

In addressing these problems a narrow calculation of national
interests is inadequate. For viewed from that perspective, the
nations of the world do sometimes have conflicting interests of a
real and substantial nature_ Of greater import, however, is our
shared and transcendent interest in the livability of our common
home, the earth. -To these problems, and the opportunities they
present, that interest must be our guide and the guide of others.
The nurturing of that interest has now become a prime task of
American leadership.

During the past year, this new dimension of our international
activity has been evident at the United Nations, in a number of
its associated organizations, in various regional activities, andthrough frequent bilateral contacts with many nations around
the world_ It is encouraging that the international community is
showing an increasing willingness to grapple with these problems_
But the fact remains that th time available for finding a solution
to many of them is perilously short. I want to review our attitudetoward some of the more salient issues, and the steps that arebeing taken by the inte national community to meet those
issues. .

No nation can keep its pollution to itself. Wastes discharged
into the air and water in fact befoul a common resource. Re-
straint on the part of individual states, however laudable and
necessary, is inadequate to the problem, for, in the absence of
international action competitive economic pressures will severely
limit national abilities to require the costly measures needed toprotect the environment. A broad international approach is
therefore necessary.

In the United Nations, this country has joined with most other
nations of the world in preparing for the 1972 Stockholm Con-ference on the kluman Environment, which will xonsider the
whole range of environmental problems. We are also participat-
ing in discussions on the environment with such diverse groups
as the United Nations Economic Commission for Europe (the
nations of both Eastern and Western Europe ). the Organization
for Economic Cooperation and Developmen (the developed



nations of the Free World), 1NTA-1-Crs new Com -ttee on the
Challenges of Modern Society (our Atlantic allies and the Inter-
Governmental Maritime Consultative Organization (the major
shipping nations).

Tese activities are developing a consensus, reflected last year
the call by the NA.1-40/CCIVIS Conference on Oil Spills for

an end to intentional discharges of oil arid oily wastes into the
oceans by the middle of this decade_ The Prague Conference,
called by the Economic Commission for Europe, will play an
important role in promoting East-West cooperation on environ-
mental problems. -rhe growing international concern is alsc,
reflected in our bilateral discussions with conntries such as
Canada, Japan, France, Germany, Spain, and Sweden with whom
we have a variety of arrangements on environment matters_

Te vigor of these efforts must increase, however, fcr we con-
sider it essential that the international community take at least
the following measures within the near future:

-Identification of pollutants and other ecological hazards
which are dangerous on a global scale.
-Establishment of an effective world monitoring network to
keep track of these environmental dangers.
Initiation of a global information system to facilitate ex-
change of experience and knowledge about environment
problems.
Establishment of internationally accepted air and water
quality criteria and F.tandards.
Development of international guidelines for the pr tection
of the environment.
Achievement of comprehensive interna ional action. pro-
grams to prevent further environmental deterioration and
to repair the damage already clone_
Development and improvement of training and education
programs to provide the skilled capability to meet the en-
vironmental challenge. .

It is hardly tolerable that mankind should permit, much less
cause, the extinction of fish and wildlife species_ Yet, for a num-
ber of species, that is the stark prospect. For two reasons, inter-
national cooperation is required to prevent it. First, these crea-
tures move without respect to national boundaries and cannot,
therefore, be completely protected through national action-
Second, the economic demand in other countries for wildlife
species, both living animals and their products, has often mini-
fied the protective efforts of individnal nations of origin.

Our Endangered Species Conservation Act of 1969 was a sing-
ular step forward in this field_ --ro be fully effective, however,
there mnst be similar controls in other countries_ In the next
year, therefore, the United Sta tes will propose and seek broad
adherence to an international convention on conservation of
endangered species.
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This analysis identifies Federal funding for selected environ-
mental activities. It covers:

Pollution control and abatement activities;
Sewer and water programs;
Selected activities to pi-, tect and enhance the environment;
and
Activities to understand, describe, and predict envi
mental conditions.

pollution control and abatement
Federal funding for pollution control and abatement activities

in 1972 will increase significantly over 1970 and 1971:
(Dollars in millions)

1970
tuel_

1971
estimate

_ 1972
eatimat

Percent
Increase
over 1971

Budget authori y ,432 $1,828_ ,127 71Obligations 1,071 2,036 3,088 52Outlays-- 751 1,176 ;014 71

Me largest share of the in _rease is for graLLts to State and local
governments for construction of municpa1 waste treatment facili-

Office of Management and Budget. 1971. Special Analyses: Budget of ille
United States Government Fiscal Year 1972. Special Analyses 0.
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ties. Grants were made for 1,050 treatment facility projects in
1970; 1,650 grants are expected in 1971, and 2,000 in 1972_ C-rants
also provide support for pollution control agency operations and
for planning. Budget authority for grants will increase by 89%
over 1971, from $1,108 million to $2,089 million. Outlays will
increase by 112%, from $533 million to $1,131 million.

Table 0-1
Pollution Control and Abatement Activities

(I n millions of dollars)

Type activity

BuOg authority Outlays

1970
actual

1971
esti-
mate

1972
esti-
mate

1970
actual

1971
esti-
Mate

1972
esti-
mate

Financial aid to State and local
governments 874 1 OS 2 089 288 533 1,131

Research. development, and
demonstration_ ____ _______ _ 344 390 426 296 378 398

Federal abaternent and control
operations 80 123 122 72 98 117

Manpower development 16 19 20 12 15 19
Reduce pollution from Federal

faciiities 72 113 250 32 88 185
Program direction and other_ _ 48 62 135 52 61 110
Separate transmittal 13 85 _ -_ _ ___ 4 56

Total _ 1.432 1,8213 3.127 751 1.175 2.014

I Not reflected in preceding activity lines are proposals that will be transm-tted subsequently for $13 million
in budget authority for 1972, and $85 million for 1972 for EPA for implementing air quality and solid waste
legislation and other activities.

Funding will also increase for:
Research, development, and demonstration activities which
include efforts to determine and describe pollution sources
and effects and to develop and demonstrate technology for
monitoring and controlling pollution (work is performed in
Federal laboratories and under contracts and grants with
educational institutions, industry, and others);
Direct Federal pollution control operations including plan-
ning, monitoring, and surveillance; standard setting and
enforcement; and technical assistance; and
Manpower development, ranging from training of treatment
plant operators to researchers at the graduate level.

Budget authority will increase by 121% from $113 millio to
$250 million, primarily in the Department of Defense, for
remedial projects to reduce pollution from Federal facilities
as required by Executive 'Order 11507, February 4, 1970. This
is a major step toward the goal of having all essential Federal
projects underway b) cember 31, 1972.
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agencies involvedMajor Federal activities to control and abate
pollution were consolidated in the Environmental Protection
Agency (EPA) on December 2, 1970, by Reorganization Plan
No. 3. However, several other agencies carry on important pollu-
tion control activities, as indicated in table 0-2.

Table 0-2
Pollution Control and Abatement Ac ities
By Agency

(In millions of dollars)

Agency
Budget authority Outlays

1970
actual

1971
esti_
mate

1972
esti-
mate

1970
actual

1971
esti-
mate

1972
esti-
mate

Environmental Protection Agen-
cy , 046 1,297 2,440 3813 695 1,359

DefenseM ilitary_ 89 126 193 39 83 147
Atomic Energy Commission 120 125 127 116 126 125
Agriculture _ 60 96 77 91 93 107DefenseCivil 3 11 56 3 11 56
Interior 36 47 68 37 48 65
Transportation 17 49 60 11 27 54
Cornmerce_ 19 28 29 22 28 34
General Services Administration_ 1 1 19 1 1
Nationa: Aeronautics and Space

Administration _ 21 17 16 15 17 13
National Science Foundation_ _ 7 13 17 7 12 14
Other agencies 12 18 25 23 36 38

Tetai 1,432 1,8213 3,127 751 1,175 2,014

I Funding shown above for EPA has been adjusted to include activities actually carried out by Departments
of Health. Education, and Welfare; Agriculture; Interior; Atomic Energy Commission;.and Federal Radiation
Council prior to Dec. 2, 1970. The budget authority adjustment is $42 million in 1970 and $14 m Ilion in 1971.
and the related outlay adjustment is $37 million in 1970 and $17 million in 1971-

Funding for EPA will.incrcase sharply in 1972. Budget auth r-
ity for activities now carried on by EPA will increase by 88%
in 1972 from $1,297 million to $2,440 million. Outlays will in-
crease by 96% from $695 million to $1,359 million. EPA's pro-
gram of grants for waste treatment facilities will be doubled
from $1 billion to $2 billion annually with the goal of assisting
States and localities in reducing thel Nation's backlog of treat-
ment facilities needs. Other major increases will provide for
implementing the new air quality and solid waste legislation, for
increasing grants for State and local pollution control agency
operations, increasing plarming activities, increasing research



on water supply purity, expanding cost-sharing arrangements
with private industry to develop technology for controlling sulfur
oxides, expanding the program for developine- low-pollution
motor vehicles, and increasing EPA's efforts directed toward
identifying the magnitude of pollution problems and deter-
mining benefits and costs associated with alternative corrective
actions.

04-11-a-agencies also carry out important pollution control and
abatement activities. For example, the Department of Defense
will expand its effort to reduce pollution from its industrial
production facilities and military bases and step up research on
abating pollution from naval vessels and jet engine run-up
facilities.

The Atomic Energy Commission will continue its major pro-
gram of research, development and monitoring relating to effects
of ionizing radiation.

a'he Department of Agriculture makes grants and loans for
waste treatment facilities in smaller localities a nd conducts re-,
search on agit-iculturally related pollution such as pesticides, ani-
rnal and crop processing wastes, and fertilizer and plant nutrients.
Increases in 1972 are largely for reducing pollution from facilities
in national forests. Pesticide registration activities, formerly con-
ducted in the Department, were transferred to EPA.

a-he Department of the Interior will continue research relating
to pollution sources and effects, will expand activities to reduce
pollution from facilities in the national parks, and will increase
research in methods of converting coal to low pollution fuels.
Water pollution control and certain pesticides activities were
transferred to EPA.

'The Corps of Engineers will construct dikes for the contain-
ment of polluted material dredged from Great Lakes harbors.

'The Department of Transportation will increase funding sig-
nificantly for work on reducing aircraft engine noise, studying
environmental effects of supersonic aircraft and reducing pollu-
tion from Coast Guard installations.

'The Departntent of Commerce provides grants for waste treat-
ment facilities under economic development programs and the
National Oceanic and Atmospheric Administration conducts re-
search on sources and effects of pollution and engages in environ-
mental monitoring.

The General Services Administration will have increased fund-
ing in 1972 for pollution reduction at Federal installations.

'The National Aeronautics and Space Administration activities
consist primarily of research and development on reduction of
aircraft noise,
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Most pollution abatement activities of the Department of
Health, Education, and Welfare have been transferred to the En-
vironmental Protection Agency, including air pollution, solid
waste, pesticides standards, water hygiene, and certain radiation
activities.

Media polluted and pollutants. Pollution control and abate-
ment activities are generally focused on reducing pollution in air
or water or reducing adverse effects of particular pollutants such
as pesticides or radiation. Table 0-3 summarizes the total Fed-
eral effort in terms of media polluted and also identifies funding
associated with selected pollutants. Among the media, water pol-
lution currently receives the gi eatest share--80%---iaf total Fed-
eral pollution control obligations. This large share is a result of
grants and loans for construction of municipal waste treatment

Air pollution control efforts account for 11% of the total.
Principal Federal efforts in 1992 will be directed toward research,
development, and demonstration; grants to State and local air
pollution control agencies; and direct Federal operations such as
monitoring, standard setting, and enforcement. Funds to imple-
ment new air quality legislation will be proposed in a subsequent
request to the Congress. Activities relating to pollution of land
are for research and other activities concerned with effects of acid
mine drainage, nutrients, pesticides, and other substances.

Federal pollution control activities relating to radiation, pe -
cide6, solid wastes, and noise are largely confined to research re-
lating to effects, control technology, and standard setting and
enforcement. Funds to implement new solid waste legislation
will be contained in a subsequent request.

Excluded from the funding shown above for pollution control
and abatement activities are:

activities to reduce or avoid the use of pesticides. Funding
for such activities is expected to be approximately $57 mi
lion 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 pur-
pose but which also contribute to the reduction of pollution.
For example, extensive activities to hold soil in place to pre-
serve soil productivity, such as those financed by the Depart-
ment of Agriculture, and other erosion control activities by
Corps of Engineers and Department of Transportation
(highwayE), have been excluded from this analysis even
though these activities also serve to reduce sediment pollu-
tion of water.
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Table 0-3
Pollution Control and Abatement ActivitiesBy
Media or Pollutant

(In millions of dollars)

Media or pollutant

Obligations

970
actual

1971
estimate

1972
estimate

Media polluted:
Water:

Construction grants and loans 491 1,256 1,974
Other 186 296 425

Air 189 234 341
Land 35 42 46
Other e.g., living things, materials) 100 97 110
Multi-media (i.e.. more than one of above) 69 98 107

Total 1 1,071 2,023 3,003
Selected pollutants: 2

Solid wastes 20 39 50
Pesticides 30 42 54
Radiation 116 124 129
Noise 36 43 66

Excludes $13 million in 1971 and $85 million in 1972 far EPA wh-ch will be proposed in a separate trans-
mittal (see footnote for table 0-1).

= These funds are included in the "media- breakdown above.

sewer and water programs
Federal programs of giants and loans for the construction of

sewer and water systems are directed toward a variety of objec-
tives, including economic development, urban and rural develop-
ment, and in some cases, pollution control.

(Dollars in millions)

1970
actual

1971
estimate

1972
estimate

Percent
increase
over 1971

Budget authority
Obligations
Outlays

$252
409
364

$500
422
382

I. $124
1 389

446 17

1 Budget authority and obligations for water an d sewer grants will decline in 1972 as grant programs
administered by HUD an id Agriculture are merged nto Special revenue-sharing programs.

Grants and loans to finance water system and sewer line con-
struction are made by five -Federal agencies. -rhe Department of
Housing and Urban Development, as a part of its community
development efforts, provides assistance for basic sewer and water
facilities. $100 million in new grant reservations will be made by
December 31, 1971. On January 1, 1972, the program will be
folded into the Urban Community Development Special Reve-
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nue-Sharing Program. Public facility loans, about 67% of which
are used to finance sewer and water facilities, will be increased
by 62% in 1972.

-The Department of Agriculture provides grants and loans for
basic sewer and water facilities in rural communities with popu-
lation not in excess of 5,500 people. Approximately one-half ofthe $25 million budgeted for grants will be obligated prior to
January 1, 1972, and the remainder will be folded into the Rural
Community Development Special Revenue-Sharing Program. Ag-riculture's loans, about 78% of which are used for water and
sewer facilities, will be increased by 18%.

The Department of Commerce provides assistance to munici-
pdlities as a part of its economic development effortt;. Budget
authority will not increase, but outlays for this program will in-
crease by 27% from $62 million in 1971 to $79 million in 1972.Other agencies providing sewer and water system grants are the
Appalachian Regional Commission and the Department of the
Interior (for the Trust Territory).

Grants and loans made by 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 0-4
Sewer and Water Programs 1

n millions of dollars)

Budget authority Outlays

1970
actual

Purpose:
Sewer grants
Sewer loans
Water system grants
Water system loans

Total

Agencies:
I-lousing and Urban Develop-

ment
Agriculture
Commerce (economic devel-

opment)
Other agencies

Total

102
4

142
4

I1971 1972
esti- esti-
mate mate

205
a

287
4

44
4

71
5

1970
actual

1971
esti-
mate

1972
esti-
mate

72
14

112
165

88 116
17 18

138 168
139 144

252 500 124 364 382 446

135
25

..81
11

350
52

84
14

252 500

27

84
13

224

133
164

60
6

168 192
140 153

62
12

79
12

382 446

Fonds provided by the above agencies which are for construction of waste treatment facilities or inter-ceptor sewers, often counted as part of "sower and water programs- are Included in the section on pellutioncontrol and abatement for purposes of this analysis. Funds shown in above table are for water supply sys-tems and collecting sewers. They are not included in tables 0-1, 2 or 3.
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selected environmental enhancement activities
Federal funding will increase for environmental protection and

enhancement activities such as providing recreational areas and
open space, fish and wildlife preservation, and beautification pro-
grams.

Dollars in millions

1970
actual

1971
estimate

1972
estimate

Percent
increase
over 1971

Budget authority
Obligations
Outlays

$628
586
553

$875
748
730

$1,108
1,018

846

27
36
16

protection and enhancement activities The Federal Govern-
ment provides grants to State and local governments for acquir-
ing land for recreational purposes, for preserving open space and
historic properties, and for fish and wildlife refuges. Aid is also
provided for research and planning; construction and mainte-
nance of recreational facilities and wildlife refuges; and for pro-
moting beautification such as highway landscaping. Similar ac-
tivities are also carried on directly by several Federal agencies.
Funding for many of these activities will increase sharply. For
example, budget authority for grants to State and local govern-
ments to acquire recreational and open space lands will increase
by 61%, from $140 million in 1991 to $226 million in 1972.
Grants for development of recreational areas will increase by
127%, from $120 million in 1971 to $272 million in 1972.
agencies involvedThe Department of the interior accounts for
approximately 61% of the environmental protection and en-
hancement activities described in this section. Interior's budget
authority for these programs will increase by 13%, from $552
million in 1971 to $624 million in 1972. Most Interior activities
are carried out by the Bureau of Outdoor Recreation, including
the land and water conservation fund; the Bureau of Sport Fish-
eries and Wildlife; and the National Park Service. The 1972
budget for the land and water conservation fund provides a major
increase 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. Federal land purchases fi-
nanced from the fund are made by several Federal agencies to
preserve nationally important natural and historic areas, includ-
ing endangered species habitats. Newly authorized areas for which
funds are provided to begin initial acquisition in 1972 are
Apostle Islands National Lakeshore, Sleeping Bear Dunes Na-
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Table 0-5
Selected Environmental Protection and
Enhancement Activities

On millions of dolla

Activity
Budget authority utlay.s

1970
actual

1971
esti-
mate

1972
esti-
mate

1970
actual

1971
esti-
mate

1972
esti-
mate

Financial aid to State and local
governments:

Purchase recreation and
open space lands _ BO 140 226 51 75 107Develop recreational areas.
related activities 55 120 272 53 53 100Historic properties 3 7 6 2 7 7Preserve fish and wildlife- _ 51 56 63 45 60 69Beautification (e.g.. high-
ways) 62 116 112 62 79 87

Subtotal 252 440 679 214 275 371

Direct Federal activities:
Purchase nationally impor-

tent areas 8 OS 68 158 151Develop recreational facili-
ties, related activities 158 181 197 163 177 193Historic properties 1 2 2 1 2 2Park roads and trails 56 37 48 34 36 44Preserve fish and wildlife_ _ 66 66 73 53 71 73Beautification 10 10 11 10 10 11

Subtotal S76 434 429 339 454 474

Tots 2 1,108 653 730

tional Lakeshore, Voyageurs National Park, Gulf Islands Na-
tional Seashore, Chesapeake and Ohio Canal Historic Park, and
Andersonville National Historic Site. Emphasis will also be
placed on acquisition of lands in older natural preservation areas-
and parks such as Everglades National Park. The Bureau of Sport
Fisheries and Wildlife provides assistance to State and local gov-
ernments for fish and wildlife restoration and establishes Federal
efuges. The National Park Service emphasizes resource protec-

tion, construction and maintenance of visitor facilities at national
park system areas and park roads, trails, and highways.

The Department of Housing and Urban Development providesgrants to help States and localities acquire and develop open
space lands. In 1972, the open space program will be reoriented
to help meet the growing recreational needs in urban areas. Newemphasis will be given to the development small neighbor-hood parks in and aroand cities. -ro support this initiative.



budget authority will increase by 167 from $75 million
$200 million.

The Department of Transportation provides assistance to State
and local governments for highway beautification activities, in-
cluding control of advertising and junkyards, landscaping, and
scenic easements. Budget authority for such DO-I' activities will
increase by 11%, from $97 million to $108 million.

The Department of Agriculture carries out a variety of envi-
ronmental enhancement activities, particularly through the For-
est Service. -1-he 1972 budget authority will increase by 16%,
from $83 million in 1971 to 96 million in 1972.

The Corps of Engineers provides facilities for water based rec-
reation at reservoirs and other public works.

The Department of Commerce provides assistance to State and
local governments through its economic development programs
for the development of remeational areas.
Ta b le 0-6
Selected Environmental Enhancement Activities,
By Agency

(In millions of dollars)

Agency

Budget authority Outlays

1970
actua

1971
esti-
mate

1972
esti-
mate

1970
actual

1971
esth
mate

Interior
Housing and Urban Develop-

ment
Transportation
Agriculture
DefenseCivil
Cornrnerce
Other agencies

366 552 634 307 452

75 75 200 43 72
42 97 108 51 60
81 83 96 80 81
43 46 47 43 46
12 13 14 20 9

8 10 10 9 10

1972
esti-
mate

517

100
69
94
47
a

10

628 875 1,108 553 730 846

understanding, describing and predicting the
environment 1

Federal agencies conduct a wide variety of activities to under-
stand, describe, and predict environmental conditions. Objectives
range from the provision of routine weather forecasts to the sci-
entific understanding of complex ecological systems. Funding for
these activities will increase in 1972.
activities Over half of the funding for this category supports
environmental observation and measurement to describe and pre-.

`This section excludes activities reported under Pollution control and
abatemen
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(In millions of dolla

1970
estimate

1971
eStiMate

1972
estimate

Percent
increase
over 1971

Budget authority
Obligations
Outlays

719
710
702

867
880
810

950
955
917

10
9

13

dict weather and ocean conditions and disturbances such as
earthquakes. Budget authority will increase by 9%, from $486
million in 1971 to $528 million in 1972 for research, develop-
ment, and operational activities in this category. Funding will
also be increased, but less sharply, for:

Locating and describing natural resources;
Survey activities to describe the physical environment for
the purpose of preparing maps and charts; and
Weather modification.

Additional emphasis will be placed upon research to develop a
better understanding of the impact of the environment on man,
for which budget authority will be increased by 42 from $33

Table 0-7
Understanding, Describing and Predicting the
Environment, By Type Activity

(I n millions of dollars)

Activity

Observe and predict weather and
ocean conditions, disturb-
ances:

Research and development
Operations

Locating and describing natural
resources:

Research and development_
Operations

Physical environmental surveys:
Research and development__
Operations

Weather modification
Research on environmental im-

pact on man
Ecological and other basic en-

vironmental research

Total

346

Budget authority Outlays

1970
actual

1971
esti-
mate

1972
esti-
mate

1970
actual

1971
esti-
mate

1972
esti-
mate

-- 220 139 154 -105 128 152
299 347 374 305 343 375

100 145 140 95 110 124
61 74 75 60 74 74

4 4 4 4 4 4
54 60 66 54 57 65
12 16 17 12 16 17

26 33 47 25

44 50 75 41 68

719 867 950 702 810 917



million in 1971 to $47 million in 1972; and on ecological and
other basic environmental research, for which budget authority
will be increased by 51% from $49 million in 1971 to $74 million
in 1972.
agencies involvedIn this overall category, the Department of
Commerce accounts for about one-fourth of all Federal activities.
-The Department's activities are carried out by the National
Oceanic and Atmospheric Administration which was created on
October 3, 1970, by Reorganization Plan No. 4, and includes the
former Environmental Science Services Administration and ac-
tivities transferred from the Departments of the Interior, De-
fense, and 'Transportation and the National Science Foundation.
NOAA carries on a wide range of environmental observation and
prediction activities, including weather, river and marine forecast-
ing; mapping and charting; development of instrumentation;
data dissemination; and related research. Budget authority will
increase by 4%, from $226 million in 1971 to $235 million in
1972, with increases providing for improved public weather serv-
ices; hurricane and tornado warnings; weather modification ex-
periments; earthquake and seismic research; satellite procure-
ment; and development of ocean data buoys.

Within the Department of Defense, both the Navy and the Air
Force carry out weather and ocean observation and prediction,
Table 9-8-
Understanding, Describing and Predicting the
Envirortment, By-Agency

(In millions of dollars)

Agency

Budget authority Outlays

1970
actual

1971
esti-
mate

1972
esti-
mate

1970
actual

1971
esti-
mate

1972
ti-

mate

Commerce 193 226 235 190 219 245DefenseMilitary 178 194 195 178 194 185
National Science- Foundation ___ 60 92 =161 61 88 135
National Aeronautics and Space

Administration 87 129 117 75 88 106Interior 103 117 131 102 116 129
Agriculture 51 53 52 51 54 52
Health. Education, and Welfare__ 17 21 25 17 20 23
Transportation 17 18 22 17 18 22
Smithsonian Institution 9 10 16 8 9 14
Other agencies a 7 7 2 6 6

Total_ 719: 867 950 702 810 917

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 $25 million in 1970 and $9 million in 1971, and the related outlay adjust-
ment is $15 million in 1970, 514 million in 1971, and $7 million in 1972.



and mapping and charting activities important to military opera-
tions. Funding for these DOD activities will decline slightly in
1972.

'The National Science Foundation supports research activities
important to the understanding of environmental problems.
Budget authority will increase by 75%, from $92 million in 1971
to $161 million in 1972, with the increases providing for greater
emphasis in nearly all areas of environmental research through
such programs as the International Biological Promam, and the
International Decade of Ocean Exploration.

The National Aeronautics and Space Administration conducts
activities concerned with the application of satellite technology
to atmospheric sciences and measurement of earth resources.

The Department of the Interior carries out such activities as
geologic investigations, topographic mapping, weather modifica-
tion, and water resources research. Increases in 1972 will provide
principally for expansion of Interior's work on application of re-
mote sensing data from aircraft and spacecraft to earth resource
measurement.

The Department of Agriculture conducts such activities as soil
and river basin surveys, research and surveys relating to forest
and timber management, and basic ecological research.

The Department of Health, Education, and Welfare conducts
a variety of activities relating to environmental impact on man,
principally research at the Department's National Institute of
Environmental Health Sciences.

'The Department of Transportation conducts oceanographic
and meteorological research and surveys, largely through the
Coast Guard.

'The Smithsonian Institution conducts a variety of programs
dealing with environmental impact on man and is developing
baseline ecological information. Increases in 1972 will provide
for substantial expansion of ecological research.

other environmental activities
The meaning of the term environment' is still subject to

widely varying definitions. This first special analysis of Federal
funding for environmental activities has been limited to selected
areas. Among the areas of federally funded activity important to
environmental understanding and environmental quality not in-
cluded in this analysis are:

Environmental education;
Preventing or correcting environmental degradation -esu
ing from public works or natural resources exploitation;
Management of public lands;
Population control and population di ribution;
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Programs that are justified and conducted for some other
primary purpose (e.g.. R. 8c D. on improved methods for pro-
ducing energy and undergrounding high-voltage electric
transmission lines) but which may have significant environ-
mental quality or natural resource conservation benefits; and
Federal activities conducted outside the United States, in-
cluding scientific activities oversea3 financed with special
foreign currency.
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In addition to the statu ory consultations (see Sec. 205(1) of
NEPA1 with the Citizens' Advisory Committee on Environmental
Quality, the Council has appointed three advisory committees:
the Advisory Committee on Advanced Automotive Power Sys-
tems, the Legal Advisory Committee, and the T'ax Policy Ad-
visory Committee. As required by Executive Order 11007, the
members, a brief description of their functions, and the dates of
their meetings are listed below .

advisory committee on advanced auto otive powe
systems
functions

The Committee advises the Council ron arch and develop-
ment programs and other technical progress toward developing
low-emission, surface-vehicle power systems as alternatives to the
present internal combustion engine.
C hairman
Dr. David 0, Ragone
Dean, 'Thayer School of Engineei ing
Dartmouth College
Hanover, New H-mpshir



Members
Mr_ James L. Dooley
Vice President, Engineering
McCulloch Corporation
Los Angeles, California
Dr. S. William Grouse, Jr_
Associate Dean
Carnegie Mellon University
Pittsburgh, Pennsylvania
Dr. George J. Eluebner, Jr.
Director of Research, Prod
Chrysler Corporation
Detroit, Michigan
Dr. AN olf H. Koch
Manager, Applied Electronics Department
Ford Motor Company
Dearborn, Michigan
Professor Robert F. Sawyer
Associate Professor
University of California
Department of Mechanical Engineering
Berkeley, California
Mr. Ernest Starkman
Vice President-Environmental Activities Staff
General Motors Corporation
Warren, Michigan
Dr. John H. Sununu
Associate Dean, College of Engl.
Tufts University
Medford, Massachusetts

Planning and Development

Government Liaison Members
Mr_ William B. Foote
Deputy Commissioner for Transportation
Transportation and Communications Service
General Services Administration
Washington, D. C.
Dr. James R. McNesby
Chief, Physical Chemistry Division
National Bureau of Standards
Washington, D.



Dr. Ernest N. Petrick
Chief Scientist
U.S. Army 'rank-Automotive Command
lArarren, Michigan
Mr. Valentine Russack
Director, Vehicles Branch, Maintenance Division
U.S. Postal Service
Washington, D. C.
Mr. Glenn Schleede
Assistant Chief, Natural Resources Programs Div sion
Office of Management and Budget
Washington, D. C.
Dr. Louis Schoen
Senior Staff Scientist
Air Pollution-Science and "Te hnology
Environmental Protection Agency
R ockville, Maryland
Mr. Henry 0. Slone
Assistant Division Chief, Space Power Systems Division
National Aeronautics and Space Administration
Cleveland, Ohio
Dr. Richard E. Strombo ne
Physicist
Department of 'Transportation
Washington, D. C.

Previous Chairman
Mr. Ernest Starkman

Previous Members
Dr. David O. Harris
Assistant Professor of Che - ry
University of California
Santa Barbara, California
Mr. Frederick J. flooven
Professor of Engineering
Dartmouth College
Hanover, New Hampshire
Dr. Craig Marks
Assistant Director, Advance Product Engineering
General Motors Corporation
Warren, Michigan
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Dr. William Mirsky
Professor of Engineering
University of Michigan
Ann Arbor, Michigan
Previous Government Liazson Member
Dr. S. WillIam Gouse, Jr.
meetings
July 9-10, 1970, Ann Arbor, Michigan
October 7-8, 1970, Washington, D. C.
December 16-17, 1970, Santa Barbara, CaliforniaMarch 23-24, 1971, Phoenix, ArizonaJuly 19-20, 1971, Hanover, New Hampshire

legal advisory committee
functions

The Committee advises the Council on legal issues involved inenvironmental legislation, regula-ion, and litigation. It hasstudied the problems of public and private litigation, Federalenforcement of antipollution laws, international environmentallaw, and law student involvement in environmental programs.
Chairman
Whitney North Seymour, jr.U. S. Attorney for the Southern
New York, New York

Member

-t f New York

Malcolm Baldwin
The Conservation Foundation
Washington, D. C.

T. Coleman, Jr_
Dilworth, Paxson, Kalish, Levy and Coleman
Philadelphia, Pennsylvania
Christopher De Muth
University of Chicago
Chicago, Illinois
Professor Frank P. Grad
Director, Legislative Drafting Research FundColumbia Law School
New York, New York
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Roger P. Hansen
Executive Director
Rocky Mountain Center on Environment
Denver, Colorado
Wesley A. Flodge
Flodge, Dahlgren & ilillis
Seattle, Washington
Professor Louis L. Jaffe
Harvard Law School
Cambridge, MassachUse

illiam F. Kennedy
Corporate Counsel
General Electric Company
New York, New York
Professor Eugene Mooney
University of Kentucky Law School
Lexington, Kentucky
E. Lewis Reid
Steinhart, Goldberg, Feigenbaum & Ladar
San Francisco, California
Nicholas Robinson
Chambers of Judge Morris E. Easker
New York, New York
Professor Ann L. Strong
Director, Institute for EnvIronmental Studies
University of Pennsylvania
Philadelphia, Pennsylvania
Professor Joseph L. Sax
University of Michigan Law School
Ann Arbor, Michigan
David Sive
Winer, Neuburger gc Sive
New York, New York

meetings
May 25, 1970, Washington, D.C.
September 14, 1970, Washington, D.
January 11, 1971, Washington, D.c.
April 19, 1971, Washington, D.C.
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tax policy advisory committee
functions

-The Committee advises the Council on the impact of the tax
structure on the environment_ In particular, it has examined the
question of whether existing tax policies are encouraging envi-
ronmentally undesirable results and possible modifications of the
tax structure to induce individuals and corporations to meet
environmental goals_

Chairman
Dan Throop Smith
Lecturer, Stanford Graduate School of Business
Stanford, California

Members
Charles A. Anderson, President
Stanford 1,:-esearch Institute
Menlo Pal-k, California
Miss Eleanor Applewhaite
Senior Attorney, Law Department
Columbia Broadcasting Company
New York, New York
roel Barlow
Covington Se Burling
Washington, D.C.
Dr. Rita Ricardo Campbell
Senior Fellow
1-loover Institution
Stanford, California
Arnold Cantor
Economist, Research Department
AFL-CIO
Washington, D.C.
Charles F. Conlon
Executive Director
Federation of 'Tax Ad inistrators
Chicago, Illinois
John Dane
Choate, Hall and Stewart
Boston, Massachusetts



Kenneth W. Gemmill
Dechert, Price Sc Rhoads
Philadelphia, Pennsylvania
Willis D. Gradison, Jr.
Partner
W. D. Gradison gc Company
Cincinnati, Ohio
Professor C. Lowell Flarriss
Department of Economics
Columbia University
New York, New York
David A. Lindsay
Davis, Polk, Wardwell, Sunderland and Kiendl
New York, New York
Dr. Joseph A. Pechman
Director of Economic Studies
Brookings Institution
Waghington,
B. Kenneth Sanden
Price, Waterhouse & Co.

CW York, New York
Leonard Silverstein
Silverstein & Mu llens
Washington, D.C.
Dr. Jacob A. Sto kfisch
Senior Research Associate
Institute for Defense Analysis
Arlington, Virginia
Dr. Mal el Walker
Executive Director
Tax Institute of Ameri a Inc.
Princeton, New jersey
Richard Sli,tor
Former 'Assistant Director,
Department of -1-reasury
Washington, D:c.
Lanrence N. Woodworth
Chief of Staff
Joint Committee on Internal Revenue "Taxa ion
Flouse of Representatives
Washington, p.c.
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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, n_c,
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the council
On January 29,1970, the President n minated Russell E.

-Frain, Chairman, and Robert Cahn and Gordon J. E. Mac-
Donald, members, of the Council on Environmental Quality, Ex-
ecutive Office of the President. -They were confirmed by the
Senate on February 6.

Mr. 'Train was formerly Under Secretary of the Interior. Irorn
1965 to 1969 he was president of the Conservation Foundation
and has been active in a nnmber of other conservation organiza-
tions, both here and abroad. He served on the staffs of congres-
sional committees and headed the 'Treasury Department's tax
legislative staff before being appointed te 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 environmental problems.

Mr_ Cahn is on leave from the Washington Bureau of The
Christian Science Monitor, for which he has been a correspondent
since 1965. He was awarded the 1969 Pulitzer Prize for National
Reporting for his series of articles on National Parks. He has
been a reporter for the Seattle Star, the Pasadena Star-Arews, and
Life magazine; an editor of Collier's and the Saturday Evening
Post; and the White Hollse correspondent for the U.S. Informa-
tion Agency.
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Dr. MacDonald is from the University of California at Santa
Barbara, 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 Sciences, he served on the Committee on Atmospheric Sci-
ences, 1961-70; -The Space Science Board, 1962-70; and the En-
vironmental Studies Board, 1968-70, part of which period he was
the Board Chairman. He has also been chairman of the Execu-
tive 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 fox Program De-
velopment. The program development staff is primarily responsi-
ble for developing policy proposals through legislation, special
reports, task forces, and other means. It also assists in the coordi-
nation of Federal environmental policy. Staff members are:
Clarence Davies III, Senior StaiT Member; Joan C. Hock; Mary
P. Loomis; Warren R. Muir; Sheila A. Mulvihill; Philip E.
Schambra; W. Roger Strelow; -Thomas C. Winter, .; and Eric
R. Zausner.

-The Federal impact evaluation staff is responsible for evalua-
tion of Federal. State, local, and private activities which have a
potential effect on the environment. Members are: William
Dircks, Steven D. jellinek, William Matuszeski, Stephen F. Sloan,
J. Robert Stottlemyer, and Peter C. Wolcott.

general counsel
--The General Counsel s office is responsible for r view of legis-

lative and recrulatory matters coming before the Council, specifi-
cally with regard to interpretation and implementation of the
National Environmental Policy Act. 'Timothy Atkeson, General
Counsel to the Council, is assisted by William -T. Lake and
Charles F. Lettow.

advis r
The technical advisors on the Council staff provide expertise

in the arcas of science, economics, and international affairs. -They
are: Lee M. 'Talbot, Senior Scientist; Jack L Knetsch, on leave
from The George Washington University, Economist; and Wil-
liam A. Hayrie, International Officer, assisted by Henry H. Janin.
In addition, Harry C. Blaney is on boar from the Department of
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State as a special assistant for the Committee on the Challenges
of Modern Society.

secretary to the counc
-The Secretary's office is responsible for policy development and

coordination with the program development staff. It also oversees
primary staff snpport activities including budget, personnel, and
administration. Boyd H. Gibbons III is Secretary to the Council_
Staff members are William K. Iteilly; Jayne Brumley, Public In-
formation Officer; Willis G. Savage, Administrative Officer, and
Grace 1-1. Reppert, Assistant Administrative Officer.

supportive staff
Marion L. O'Connell, Mary C. Curran, and Marjory D. Bian-

chi are ExJecutive Assistants to the Chairman, Dr. MacDonald,
and Mr_ Cahn, respectively. Other staff members are. Elonise
Agee, Julia Alessi°, `Terry S. Bernhardt, Bernice J. Carney, Olga
S. Chernerys, Elizabeth A. Ference, Margaret E. Fenton, Dorothy
A. Gooding, Barbara N. Gray, Margaret M. Gugino, Mope IL
I-Tale, Joanne V. Kennedy, Margaret Kennedy, Anna M. Klocke,
Michael L. Lagana, Barbara A. Luckett, Muriel L. Montgomery,
N. Jayne Parker, Janet Peck, Barbara E. Sergeant, Katherine R.
Soaper, Beverly D. 'Thomas, 'Thomas Walker, and Norma E.

summer interns
With the Council for the summer are; Go don L. Binder, Uni-

versity of Michigan; Wendy L. Burnard, 'The College of Wooster;
Bradford Butman, Massachnsetts Institute of -Technology; Joseph
W. Creekmore III, College of William and Mary; Itobert
Daniels, I-Tar-yard University Law School; David J. Eaton, Ober-
lin College; Jan Ehrlichman, Principia College; Sally K. Makiel-
ski, Associate Professor, Loyola University; Joseph L. Meresman,
University of California at Berkeley; Connie A. Musgrove, Uni-
versty of California; Eugene C. O'Leary, Duke University Law
School; Noralyn Olom, Vassar College; Michael Rawson, George
Washington University; Stuart L. Sessions, University of Michi-
gan; and Joann S. Stern, University of North Carolina_
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