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iii 



-------------------------------------------------------



ENVIRONMENTAL 
STUDIES 
BOARD 

DAVID M. GATES, Missouri Botanical Garden, St. Louis, Missouri, Chairman 

WILLIAM c. ACKERMANN, Illinois State Water Survey, Urbana, Illinois 

HENDRIK w. BODE, Harvard University, Cambridge, Massachusetts 

HAROLD GERSHINOWITZ, The Rockefeller University, New York, New York 

ARTHUR D. HASLER, University of Wisconsin, Madison, Wisconsin 

G. EVELYN HUTCHINSON, Yale University, New Haven, Connecticut 

REID A. BRYSON, University of Wisconsin, Madison, Wisconsin 

THOMAS F. MALONE, University of Connecticut, Storrs, Connecticut 

ROBERT s. MORISON, Cornell University, Ithaca, New York 

ROGER REVELLE, Harvard University, Cambridge, Massachusetts 

JOSEPH L. SAX, University of Michigan, Ann Arbor, Michigan 

CHAUNCEY STARR, University of California at Los Angeles, California 

JOHN A. SWARTOUT, Union Carbide Corporation, New York, New York 

ALEXANDER ZUCKER, Executive Director 

v 



vi 

JAMAICA BAY 
ENVIRONMENTAL STUDY 
STEERING COMMITTEE 

HENRY CAULFIELD, Colorado State University, Fort Collins, Colorado 

STEPHEN ENKE, General Electric-TEMPO, Santa Barbara, California 

DENIS HAYES, Environmental Action, Inc., Washington, D.C. 

HENRY KENDALL, Massachusetts Institute of Technology, Cambridge, Massachusetts 

FRANK LEHAN, Consultant, Santa Barbara, California 

RENE MILLER, Massachusetts Institute of Technology, Cambridge, Massachusetts 

ROBERT MORISON, Cornell University, Ithaca, New York 

JOHN PARKHURST, County Sanitation District of Los Angeles County, Los Angeles, 
California 

DONALD SQUIRES, State University of New York, Stony Brook, New York 

ERNST WEBER, National Academy of Sciences, Washington, D.C. 

M. GORDAN WOLMAN, The Johns Hopkins University, Baltimore, Maryland 



JAMAICA BAY 
ENVIRONMENTAL 
STUDY GROUP 

JAMES A. FAY, Massachusetts Institute of Technology, Cambridge, Massachusetts, 
Chairman 

HAROLD w. ADAMS, State University of New York, Albany, New York 

PAUL N. BORSKY, Columbia University, New York, New York 

LUCIEN M. BRUSH, JR., The Johns Hopkins University, Baltimore, Maryland 

NATHAN CAPLAN, University of Michigan, Ann Arbor, Michigan 

ROBERT L. CRAIN, The Johns Hopkins University, Baltimore, Maryland 

ARTHUR DeVANY, Center for Naval Analyses, Arlington, Virginia 

LEONARD B. DWORSKY, Cornell University, Ithaca, New York 

PHILLIP o. FOSS, Colorado State University, Fort Collins, Colorado 

WALLACE D. HAYES, Princeton University, Princeton, New Jersey 

LAWRENCE E. HINKLE, JR., Cornell University Medical Center, New York, 
New York 

MATTHEW HOLDEN, University of Wisconsin, Madison, Wisconsin 

JOHN F. KAIN, Harvard University, Cambridge, Massachusetts 

JACK L. KERREBROCK, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 

RICHARD v. KNIGHT, Columbia University, New York, New York 

KARL D. KRYTER, Stanford Research Institute, Menlo Park, California 

DORN c. MCGRATH, JR., George Washington University, Washington, D.C. 

HENRY w. MENARD, Scripps Institution of Oceanography, La Jolla, California 

ANDREW J. MEYERRIECKS, University of South Florida, Tampa, Florida 

RICHARDs. MILLER, Yale University, New Haven, Connecticut 

BARRY A. PASSETT, Systems for Change, Inc., Trenton, New Jersey 

IRWIN POLLACK, University of Michigan, Ann Arbor, Michigan 

ALBERT J. ROSENTHAL, Columbia University, New York, New York 

ROBERT socoLow, Yale University, New Haven, Connecticut 

E. WINSLOW TURNER, Subcommittee on Intergovernmental Relations, U.S. Senate, 
Washington, D.C. 

ALAN A. wALTERS, London School of Economics, London, England 

STEVEN EBBIN, Environmental Studies Board, NAS-NAE, Study Director 

vii 



- ---------------------------------------------------------------------



PREFACE 

In December of 1969, the Port of New York Authority approached the Environ­
mental Studies Board (a joint board of the National Academy of Sciences and the 
National Academy of Engineering) about possible Board interest in undertaking 
a study of the environmental impact an extension of the runways at Kennedy Inter­
national Airport into Jamaica Bay would have on the Bay and its surrounding 
communities. The Board was urged to undertake the project by Secretary of 
Transportation John Volpe, who stated that the "Department is extremely interested 
in this study because of its potential relevance not only to the immediate New York 
situation, but to the Nation as a whole." Walter J. Hickel, Secretary of the 
Interior, noted his Department's interest in the study and "any detrimental effect the 
proposed expansion of Kennedy Airport might have on the environmental qualities 
of the Bay." The Executive Director of the Port of New York Authority, Austin J. 
Tobin, expressed his judgment that it would be impossible to proceed with any 
expansion into the Bay without first knowing what effects such an action would 
have on the viability of the Bay and on the people who live in its environs. He 
also wished to know whether such an expansion could somehow be made compatible 
with other plans for development of the Bay by the City of New York and the 

federal government, and could be designed in such a way as to upgrade the 
quality of the Bay's environment. (Letters of Messrs. Tobin, Volpe, and Hickel are 
presented in full following this preface.) 

In many ways Jamaica Bay presents as complex a set of environmental issues 
as can be found in our nation today. It is the object of competing demands for its 
use to serve many diverse, incompatible, and perhaps equally justifiable public and 

private needs. It is a seriously damaged environmental resource in the midst of a 
heavily populated urban area, where the quality of human life for most is seriously 
deteriorating. We are committed as a nation to the restoration and maintenance of 
a healthy and viable natural environment. The future of Jamaica Bay will symbolize 
the depth of the commitment and help to set a pattern for dealing with similar 
environmental issues throughout the country. 

On the other hand, Kennedy Airport is a vital component of the economic 
and social patterns of New York City and its environs. The City is a center of 

commerce, finance, and communication. All these require convenient and reliable 
air transportation, and Kennedy Airport is now, and probably will be for some time 
to come, indispensable to the life of the City. 

In view of these considerations, it is evident that the problems are very complex 
and that their solution may eventually turn on a Solomon's choice. The members of 
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the Study Group are, however, not decision-makers; they serve only in an advisory 

role. The decision as to the disposition of the Bay is necessarily in the hands of 

others. Scientists alone cannot make the choices concerning alternative solutions 

to problems of this kind, which must ultimately depend on competing values and the 

weight governments assign to them in arriving at decisions. Scientists can, however, 

isolate and consider objectively the issues involved, lay out and evaluate the effects 

on the physical and human ecology that may be expected to follow particular 

actions, and suggest and examine the various alternatives and their implications. 

However, we recognize that scientists are not value-free and that their concerns 

and predispositions will have some effect on their own conclusions and recommenda­

tions. But, whatever decision is ultimately arrived at, it will be a public one made 

by people whose actions must be acceptable to their constituencies. 

Jamaica Bay is not only a local problem for New Yorkers; it also exemplifies 

many problems of environmental management, conservation, control, and improve­

ment that face this nation. Many urban centers in the United States are now con­

sidering expansion of airport facilities. Although it is highly probable that such 

expansions will pose significant problems for the environment, it is difficult to 

argue against the contention that, in order to maintain a dynamic and viable 

economy in our cities, fast, safe, and convenient travel must be readily available. 

At present, that implies air travel. Electric power-generating plants, solid-waste­

disposal sites, sewage-treatment facilities, incinerators, and many other necessary, 

though environmentally taxing, installations are also required to support a rapidly 

growing technology-dependent society. In this sense, the Jamaica Bay problem is 

a national one, and the lessons learned from this study, both substantive and 
methodological, may well have implications for and applicability to the way we 

assess the problems posed by expanding needs of an expanding population and 

their impact on the physical environment and the quality of life. It was for these 
reasons that the Environmental Studies Board undertook this environmental study 
of Jamaica Bay. 

The Jamaica Bay Environmental Study was designed as a multidisciplinary study 

involving some twenty-five people from the physical and biological sciences, engi­
neering, the social and behavioral sciences, and the law. Considerable interest in 

the study will be, we believe, in the methodology employed and the broad range of 

competency brought to bear on the complex environmental problem, which relates 

in so many ways to the human as well as the physical ecology of Jamaica Bay and 
its environs. 

JAMES A. FAY 

Chairman, Jamaica Bay Environmental Study Group 



ACKNOWLEDGMENTS 

Outstanding contributions were made to the work of the Study Group by its 
Steering Committee. Originally, the Steering Committee gave assistance in the 

organization of the Study Group itself, and provided seminal ideas and insights 
relating to definition of the problem. In late August, it intensively reviewed the 
initial draft report, which was of great value in the fashioning of the final report. 

The Study Group was assisted extensively during the course of its work by 

the Port of New York Authority and its staff. We sincerely appreciate the many 
forms of this assistance-technical, informational, and logistical-which effectively 
expedited our task. 

The Study Group wishes to acknowledge indispensable administrative support 
from the staff of the National Academy of Sciences. Also, it is especially apprecia­
tive of the extraordinary contributions in the design and illustration of this report 
by Mr. George Lilly and Mr. Don Joyce of the Academy's Printing and Publishing 
Office. Under the circumstance of the extraordinarily demanding requirements of 

putting this report in its final form, Harriet Hudson, Joan Kirchner-Dean, and 
Jeannette Lindsay, also of the Printing and Publishing Office, made indispensable 

editorial contributions. 
Particular thanks are due Anne Greene Keatley and Denise Emery of the 

Environmental Studies Board staff, and to Donna Bishop, Olivia Kredel, and Joan 

Shaffer for their unstinted efforts on behalf of the Jamaica Bay Study. 
Many other organizations and individuals made contributions to the study. These 

are listed separately at the end of this report (pages 149-150). 

xi 



---------------------------------------------------------



CONTENTS 

SUMMARY 1 

Improving the Environment in the Face of Competing Needs 1 
Air and Ground Transportation 2 

The Need for Air Transportation, 2; The Benefits and Costs of Providing Air 
Transportation, 3; Technological Factors and Remedies in Air Transport Ca-
pacity, 5; Administrative Factors and Remedies, 6; Ground Facilities and Trans­
portation, 7 

The Future of Jamaica Bay 7 
An Undeveloped Resource, 7; Development of the Bay for Housing, Recreation, 
and Conservation, 10; The Incompatibilities of Commercial Development of 
Jamaica Bay, 11; Federal Programs for Jamaica Bay, 12 

Kennedy Airport and Community Development 13 
Characteristics of the Bay Communities, 13; Aircraft Noise and Other Effects of 
the Airport, 13; Community Response to Environmental Effects, 14; Community 
Planning for Airport Needs, 15; Environmental Evaluation of Some Runway 
Configurations for an Expanded Kennedy Airport, 15 

National Air Transportation Policy 16 
Implications of the Kennedy Study, 16; Fragmentation in Planning for Airport 
Siting and Expansion, 17; Improving the Air Transport System, 17; Protecting 
the Environment from Airports, 18 

1 AIR TRANSPORTATION FOR THE NEW YORK REGION: 
NEEDS AND AlTERNATIVES 19 

Introduction 19 
The Growth of Air Travel 20 
Growth of Air Travel in the New York Region 21 
Air Transportation and the Region's Economy 21 
Capacity of the Region's Airports 22 
Peak-Hour Use of the Regiop.'s Airports 23 
Schedule Competition and Air-Carrier Use of the Region's Airports 24 
The Quality of Air Travel 25 
A Note on Future Demand for Runway Space 28 
Administrative and Pricing Methods of Increasing Runway Productivity 30 
Other Alternatives for Improving Intercity Passenger Travel 32 
Intercity Ground Transportation 35 
Additional Jetports 36 
Appendix A Tables 37 
Appendix B Projections of Future Demand for Peak-Hour Capacity 

at the Region's Airports 39 

xiii 



xiv 

2 JAMAICA BAY AS A RESOURCE FOR THE PEOPLE OF 
NEW YORK CITY AND THE SURROUNDING REGION 43 

Introduction 43 
Special Features of Jamaica Bay as a Part of the Environment of the 

People of New York 43 
Location of the Bay, 45; Relation of the Bay to the Surrounding Population, 45; 
Topography of the Bay, 48; The Natural Areas, 48; Location of the Airport, 48 

Roles of Jamaica Bay in the Human Ecology of the New York Area 49 
Uses for Habitation, Recreation, and Conservation, 49; Uses for Commerce, 
Industry, and Waste Disposal, 54 

The Potential of Jamaica Bay as a Site for Recreation and Habitation, 
and as a Functioning Part of the Natural Ecosystem 61 

The Potential of the Bay as a Site for Recreation, 61; The Potential of Jamaica 
Bay as a Site for Human Habitation, 76; The Potential Role of Jamaica Bay as 
a Part of the Natural Systems of the New York Region, 76 

The Effect of the Extension of the Airport upon the Use of Jamaica Bay 77 
The Effect of the Present Airport, 77; Some General Effects That New Runways 
in Jamaica Bay Might Have on the Use of the Bay for Recreation, Habitation, 
and the Conservation of Natural Systems, 78; Bird Hazards to Aircraft, 81 

Role of Administrative and Governmental Organizations in Determining 
the Potential Uses of Jamaica Bay 83 

City Agencies, 83; State Agencies, 84; Federal Agencies, 85; Regional Agencies, 
86; The Special Role of the Parks, Recreation and Cultural Affairs Administra-
tion of New York City, 86; The Proposed Hurricane Barrier, 87; The Gateway 
Project, 89 

3 PRESENT EFFECTS OF AVIATION IN THE ENVIRONS OF 
KENNEDY AIRPORT 91 

Introduction 91 
Communities in the Kennedy Airport Environs 91 
Environmental Pollution 92 

Aircraft Noise, 92; Air Pollution, 96; Water Pollution, 98; Falling Objects, 98 
Effects on Community Development and Change 98 

Pressure for Incompatible Land Usage, 99; Inhibition of Land Use and Devel­
opment Planning, 99 

The Collision Course of Aviation and Community Interests in the 
Kennedy Airport Environs 101 

Emergent Political and Social Issues 105 
Jamaica Bay, an Environmental Backwater Surrounded by Subsidized Housing, 
105; Need for Reciprocal Limits on Airport and Housing Development in Air-
port Environs, 106; Ineffectual Noise Monitoring by PONYA, 107; Credibility of 
Federal Environmental Policy Guidelines, 107 

4 EFFECTS OF IMPROVED TECHNOLOGY AND OF 
RUNWAY EXTENSIONS 110 

Introduction 110 
Improvements in Air-Traffic Control and Their Effects on Runway 

Capacity 111 
Limits on Capacity, 111 

Some Possibilities for Runway Expansion 112 
The Present Airport, 112; Configurations Using Advanced Technology, 112; 
Configurations Using Present Technology, 113; Reservations and Conclusions, 
113 



Aircraft Noise Abatement through Improvements in Engine Technology 114 
The National Aeronautics and Space Administration Program, 115; Department 
of Transportation Nacelle-Treatment Study, 116; Second-Generation Turbofan 
Engines, 116; ssT Engines, 116; Potential Reductions in Engine Noise, 117; 
Rationale of Engine Noise Limits, 117 

Effects of Engine Technology and Runway Configurations on Community 
Noise 118 

Noise Calculations for Kennedy Airport, 119; Effect of Engine Technology, 119; 
Effect of Runway Configuration, 119; Summary and Conclusions, 120 

Environmental Costs of Runway Extensions 120 
Introduction, 120; Pre-emptive Use of Parts of Jamaica Bay, 121; Acquisition 
of Fill Material, 122; Disposal of Undesirable Foundation Materials, 122; Other 
Environmental Modifications, 122; Indirect Effects, 123; Bird-Strike Hazard, 
123; Methods for Reducing the Environmental Disruption of Runway Exten-
sions, 124 

5 PUBLIC POLICY: NATIONAL ISSUES RAISED BY THE 
JAMAICA BAY STUDY 

Airport Siting and Development: Kennedy Airport, A Case Study in 

126 

Intergovernmental Deadlock 127 
Air Transport Operations: Improving the System 129 
Air Transport Policy and the Protection of the Environment 133 
National Air Transport Planning 135 
Conclusion 138 

BIBLIOGRAPHY 139 

BIOGRAPHICAL NOTES ON CONTRIBUTORS 147 

RESOURCE ORGANIZATIONS AND INDIVIDUALS 149 

XV 





IMPROVING THE ENVIRONMENT IN THE 
FACE OF COMPETING NEEDS 

Over the years, Jamaica Bay and its peripheral land 
areas have served the needs of New York City residents 
and visitors in many ways. Some land for housing and 
other purposes was created by filling marshes with solid 
refuse. Other land was formed by dredging sand from 
the bottom of the Bay to fill marsh or water areas. In 
this manner, two large airports (Kennedy and Floyd 
Bennett) were created, serving both civilian and mil­
itary air transport needs. While raw sanitary sewage 
is no longer discharged into the Bay, except in periods 
of excessive storm drainage flow, treated effluent from 
a large population is continuously emitted into Bay 
waters. A road and rail line bisecting the Bay, and a 
bridge at its mouth, provide vehicular access to the 
Rockaway peninsula. Construction of a parkway along 
the Bay's northern periphery created a ground trans­
portation artery for southern Brooklyn and Queens. 
Distribution of oil and gasoline in the Bay region 
originates in part at shoreside terminals supplied by 
barges that move through the Bay channels. In the 
summertime, fishermen line the few accessible shore 
sites, and pleasure boats ply the Bay's waters. Visitors 
and schoolchildren explore the wildlife sanctuary the 
year round. 

In its bird refuge and hospitable but imperfect marine 
environment, the Bay is an ecological unit productive 
of natural life of many forms. To the extent that man 
as a natural species inhabiting a biosphere depends 
upon an abundance and diversity of other living species, 

SUMMARY 

Jamaica Bay also helps to sustain human life in an 
indirect way. By providing both a quality and quantity 
of recreational and educational experience not normally 
found in urban environments, this natural ecological 
unit serves human needs that would remain unfulfilled 
if it were much less accessible to the large urban 
population in the surrounding communities. 

As long as the demands upon the Bay for simultane­
ous multiple use were moderate, they were easily ac­
commodated within its great area. But as the demands 
intensified, strains appeared. Increased raw sewage flow 
forced health officials to outlaw bathing and shellfishing. 
Solid-waste landfill operations lessened the pleasure of 
boating and fishing. The deep dredging of Grassy Bay 
to supply landfill for Kennedy Airport left a stagnant 
pool devoid of marine life. Dredging, filling, and oil 
spills took their toll of finfish populations. The con­
struction of the Shore Parkway without adequate pro­
vision for foot or motor access to shorefront areas 
hindered the use of the few shoreside areas that were 
not covered with rubble or litter. Most of this environ­
mental degradation could have been prevented by plan­
ning and regulatory activities of public authorities. 

All these strains were minor compared with the 
environmental impact of Kennedy Airport. The last two 
decades have seen a multiplying of air traffic and the 
advent of screaming jet planes. Concurrently, large 
areas of vacant land near the aircraft flight paths have 
become densely packed with housing. Through simul­
taneous construction of the airport on City-owned land 
and official approval for housing use of adjacent areas, 
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2 JAMAICA BAY AND KENNEDY AIRPORT 

New York City autorities unwittingly set in motion 
incompatible developments that now threaten a con­
frontation of citizen against citizen and citizen against 
his government. Urban-renewal projects being con­
structed to relieve the pressure for more and better 
housing will expose even more residents to intense 
aircraft noise. Nor is aircraft noise the only irritant, for 
the fear of an aircraft crash and the sight and smell of 
aircraft pollution add to the anxiety and discomfort of 
nearby residents. Ground traffic congestion induced by 
air passenger and freight movements spills over into 
nearby communities. For the nearest neighbors there 
is the additional apprehension over land condemnation 
for airport expansion or invasion by commercial devel­
opment attracted by the airport. So severe is this impact 
that one must ask whether, under present circumstances, 
the airport is totally incompatible with surrounding 
urban life. 

Despite these many serious failures to plan ahead, 
there are a few counter-examples of successful mea­
sures to reverse this environmental disruption. In the 
mid-1950's, the Parks Department created a wildlife 
refuge in the midst of the Bay by artificial means such 
as filling and planting. In the ensuing years, the num­
bers and variety of wild fowl using this refuge have 
grown to approach those formerly frequenting the Bay 
in its undegraded state. Through technological means 
and wise management and planning, a component of 
the ecological unit was repaired at a very minor cost 
to the public treasury. Because of its size and location, 
this refuge was not affected by, nor did it imperil 
through bird strikes, the use of the airport. 

In more recent years, a program has been planned 
and started for upgrading the sewage-treatment pro­
cedures and terminating the discharge of untreated 
sanitary sewage accompanying storm-water overflow. 
When successfully completed, the new treatment facil­
ities very likely will reduce the bacterial content and 
biochemical oxygen demand of treated waters to safe 
and nonpolluting levels. This publicly financed pro­
gram, through use of recent technological developments 
or other alternatives, will so improve water quality that 
recreational use of the Bay can be greatly enlarged. 

The difference between improvement and degrada­
tion of the environment of Jamaica Bay lies in the crea­
tion of alternatives, in part through technological and 
scientific advance, and in the wise selection from among 
them of a compatible set of actions to meet as com~ 
pletely as possible a variety of human needs. 

Where competing needs are very pressing, and the 
alternatives for meeting them are clearly incompatible, 
decisions must be based on the values attached to the 

costs and benefits of alternative uses, both present and 
future. In these circumstances, greater weight should 
be given to the course of action that is less irreversible 
or that holds open the greater number of options for 
future choice. 

The alteration of the environment through use of 
public resources to satisfy legitimate human needs is a 
central problem of the modern world. Many scientists 
believe that the physical environment, in which all life 
evolved and now flourishes, is being irreversibly 
changed in ways that may limit the opportunities of 
future generations. To the urban dweller this may ap­
pear in the form of a public swimming beach closed 
because of pollution, a neighborhood park taken for 
construction of a freeway, or rising levels of air pollu­
tion or noise generated by a nearby public facility. 
Increasing public awareness of the changing environ­
ment is a necessary precursor of the inevitable adjust­
ment society must make between escalating demands 
and the limited capacity for their fulfillment. 

Because the environment is a public resource, deci­
sions to control or prevent its degradation must be 
public decisions, openly arrived at after informed dis­
cussion. Individuals, local communities, and public and 
private agencies at the local, regional, and national level 
must all declare their interests and assess the conse­
quences of various possible actions. In large measure, 
the current high intensity of controversy over environ­
mental issues is a consequence of past and present 
failures of public officials to incorporate adequate and 
continuing participation of all affected parties, espe­
cially local communities, in the decision-making pro­
cess. This will assume even more importance in the 
future as it becomes more difficult to find and more 
costly to use new technological means of simultaneously 
satisfying different human needs competing for the same 
limited environmental resources. 

AIR AND GROUND TRANSPORTATION 

The Need for Air Transportation 

It should not be supposed that air transportation affects 
the quality of life of only a small proportion of Ameri­
cans. In 1970, the mode of life of almost all Americans 
depends upon air transportation, whether or not they 
ever travel on airplanes. 

A great many Americans do, in fact, travel on air­
planes. Thirty-four million did so in 1969. Even though 
commercial air transportation in this country is hardly 
50 years of age, it has superseded every other means of 



long-distance travel except the private automobile. Not 
only is it the fastest and most comfortable way to travel 
over distances greater than several hundred miles, it 
is also one of the cheapest ways. For public travel to 
many cities and towns in the country, it is almost the 
only way, since there is no longer rail passenger service 
to many places, and bus travel is often inadequate. Even 
where railroad trains or passenger ships are still avail­
able, they are few. If all the Americans who now travel 
by air to Hawaii, or Alaska, or Europe, or even 
Chicago, were suddenly to seek other ways to get there, 
the remaining ships and trains would be unable to 
accommodate them. 

Large numbers of those who travel by air, some of 
them quite poor, do so for personal reasons; but a 
great many air travelers are managerial, technical, pro­
fessional, and sales people, at all levels, who are en­
gaged in commercial, governmental, scientific, profes­
sional, and technical activities of many sorts. During 
the last few decades, American business, government, 
science, and technology have come to rely upon rapid 
air travel, direct inspection and supervision, and face­
to-face meetings of key people in order to carry out 
their functions. The major human activities that are 
dependent upon air travel today are far more than those 
that are directly or indirectly related to the aircraft 
industry and to air travel; they include almost all the 
major human activities of our time. It is not just people 
who travel by air. Goods of all sorts also travel by air, 
especially critical items: mail, reports and publications, 
bank checks, video-tapes, the plates to print magazines 
and newspapers, and replacement parts for all sorts 
of machinery. Many other less critical and relatively 
light items such as new clothing, baby chicks, and cut 
flowers travel by air as well. 

Every major human society has modes of transporta­
tion upon which its patterns of life depend. During the 
past half century, air transportation has moved into 
such a role in American society. To whatever extent 
the high productivity of our present economy and the 
high standard of living of many Americans are depen­
dent upon rapid transportation, they are in part depen­
dent upon air transportation. As ours has become a 
nation of automobiles, highways, television, telephones, 
and teletypes, it has also become a nation of airports 
and airplanes-a society based upon rapid communica­
tion and rapid access, widespread and very rapid dis­
tribution of information, goods, and services, and the 
close integration of widely separated activities that this 
makes possible. American society could hardly exist as 
it does in 1970 without air transportation. 

Many of the activities of New Y ark City in particular 

SUMMARY 3 

depend upon rapid access and distribution. To a very 
large extent this means that they depend upon air trans­
portation. Prominent among these are the "center func­
tions" of the city-as an international center for bank­
ing and finance; as a national center for corporate 
headquarters, for publishing, for communications, for 
entertainment, for the arts, and for many industries; 
and, of course, as the site of the United Nations. The 
City has its own industries also, some of which, like 
the garment industry, depend for competitive advantage 
on their ability to ship their goods by air. Probably 
New York is more dependent upon air transport than 
most other cities in the world. 

Current estimates of future need for air transporta­
tion are based on projections of demand for air travel. 
This demand forecast is based on extrapolation into the 
future of existing relationships between air travel and 
such indicators as personal income and age, including 
projections of temporal changes in these indicators. It 
is assumed that future demand expresses the need of 
the metropolitan area for air service. Future require­
ments for airport and airline expansion are based on 
these demand forecasts. 

The existence of a public need for a service such as 
air transportation does not automatically pre-empt 
scarce public resources for its satisfaction, especially 
in view of other competing essential needs. The travel 
need must be seen in its true dimensions and in rela­
tion to others that are equally pressing. In every case, 
the use of public resources to satisfy a need must meet 
the test of good stewardship, namely, that these scarce 
resources are used efficiently and economically rather 
than wastefully. 

The Benefits and Costs of Providing Air 
Transportation 

It is difficult to quantify all the economic benefits of 
air transportation to New York City. Other than the 
compilation of statistics on employment in airport- and 
airline-related activities and the spending habits of 
tourists and other visitors who travel by air, there has 
been no substantive study of the impact of air travel 
on the regional economy. Although it is universally 
claimed by public and private officials that convenient 
air transportation is essential to the maintenance and 
growth of the "national center" complex in Manhattan, 
the same would also be true for the communications 
system, which links it to the nation and the world; the 
mass transportation system, which carries its employees 
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to one of the most intensively utilized pieces of real 
estate on earth; and the building complex, which pro­
vides housing, heat, light, and other amenities for all 
this human activity. Air transportation is but one of 
many essential services required for the functioning of 
a modern industrial society. This society must deter­
mine how much of each of these essential services it 
needs and can afford to purchase. What is immediately 
at issue is not the benefits of air transportation, but 
its social cost to the community as distinct from the 
economic cost to the traveler. 

The benefits of air travel to the individual are related 
to the quality of the service. Safety, reliability, punctual­
ity, flight frequency and duration, comfort, absence of 
delays on the ground as well as in the air, and ability to 
secure reservations at preferred times are some of the 
desired attributes. Attempts to increase the quantity of 
air travel by scheduling more flights than can be 
handled by the airport may degrade the quality through 
a decrease in safety and reliability and an increase 
in flight delays and discomfort. The total benefits to 
the community, which depend upon both the quantity 
and the quality of air transportation, may be decreased 
through such ill-considered attempts to expand service. 

To the extent that air service is supplied by a private 
airline, a share of the cost of air travel is paid by the 
traveler, who purchases its benefits in an open market 
in which other services (including competing forms of 
travel) are sold. But the air-traffic-control and regula­
tory system, as well as most airports, are publicly 
owned and not entirely supported by user fees, so that 
part of the travel cost is carried by the general public. 
Some of this cost may fall on the local community in the 
form of loss of tax income from land taken for airport 
use. Presumably, these costs are justified by the bene­
fits of air transportation to the entire community. Diffi­
cult as it may be to measure precisely these economic 
benefits and costs, the public decision to build airports 
and subsidize airlines where necessary expresses the 
public judgment that the community benefits outweigh 
the social costs. 

But there are community costs other than the eco­
nomic ones. Modern air transportation has brought 
nearly unbearable noise to millions of Americans who 
live or work near airports. This environmental hazard 
must be suffered by some part of the community-often 
that part that scarcely benefits either directly or in­
directly from air travel itself. Under present law, few 
of those impacted individuals can seek recompense for 
or relief from this damage to their lives from either the 
airport owner or the airline. As a consequence, this 
environmental cost is not "internalized" and is not paid 
by either the traveler or the whole community that 

benefits from the provision of air service; nor has there 
been, except for those directly affected by it, any public 
or private incentive or initiative to abate the environ­
mental nuisance. As a consequence, the "cost" of air­
craft noise has been incorporated into the political pro­
cess and is manifested as adamant opposition by many 
communities to airport construction or expansion. 

There are other social costs that are not paid by the 
air traveler. The ground transportation of air travelers 
is not considered part of the air transportation system, 
but must be provided by the local community as a part 
of its public transportation system in the form of high­
ways and, in rare instances, mass transportation links. 
Since the number of air passengers to an urban area is 
but a small percentage of the total number of daily 
travelers into the area, mass transportation links ex­
clusively serving airports are very uneconomical. 
Ground access to airports is mostly by automobile or 
bus, causing added congestion on highways and result­
ing in ground travel delays for both the air passenger 
and the local commuter. Congestion and delay for the 
air traveler increases the premium for locating airports 
closer to urban centers, and thereby also increases both 
the direct economic costs to the community of land­
taking and the social costs of operating noisy planes 
near areas that are, or soon will be, densely occupied 
by homes. This unhappy spiral of social and other 
community costs is a consequence of failure to plan an 
integrated ground/air transportation system that prop­
erly allocates the direct and social costs to both the 
traveler and the community, both of which benefit from 
the provision of this service. 

In the case of a Kennedy Airport expansion, another 
social cost would be involved-namely, the opportunity 
cost of that area of Jamaica Bay needed for runway 
extensions that might otherwise be used for recreation 
and conservation. (This, of course, applied also to the 
present airport site, which is located on what was once 
a marsh area of the Bay.) To the extent that use of 
some Bay area for runways reduces the recreational 
potential of the Bay, the future opportunity for recrea­
tion of some New York City residents will be lost so 
that others may have the benefits of air travel. But 
because both the airport land and Jamaica Bay are 
owned by the City, there will be no direct charge to the 
air traveler for his use of this Bay land if the airport 
is expanded, as there would be no charge to recrea­
tional users if the airport is not expanded. The public 
decision to use the Bay for one or the other of these 
purposes will involve a transfer of the corresponding 
social cost from one segment of the community to 
another without any compensation from the users who 
benefit directly. 



Technological Factors and Remedies in Air 
Transport Capacity 

The capacity of an airport-that is, the sustainable rate 
of movement of passengers or freight-is limited by 
technological features of aircraft and their control sys­
tems. Simply put, the passenger capacity is determined 
by the maximum number of scheduled aircraft move­
ments under adverse weather conditions and the aver­
age seating capacity of the aircraft in use. 

To avoid collisions, aircraft approach or leave an 
airport under the guidance of an air-traffic-control sys­
tem. Air-traffic controllers direct pilots to mainta~n safe 
distances between aircraft and prevent aircraft from 
approaching or leaving the airport more frequently than 
can be accommodated safely by the runway system. It 
is possible to handle more aircraft in fair weather than 
in poor weather. In poor weather, when aircraft follow 
instrument flight rules, the landing rate is limited by 
the number of runways equipped with instrument­
landing systems. The capacity of an airport like 
Kennedy to sustain scheduled flights under all weather 
conditions is determined by the flight characteristics of 
the aircraft being used and the electronic instruments 
that guide them, both on the ground and in the air. For 
any given level of technology, this capacity is limited by 
the paramount requirement that aircraft operation be 
safe. The judgment of aircraft pilots and ground-based 
air-traffic controllers is a factor in determining safe 
operations. 

The land area needed for runway construction is 
determined by the aircraft performance characteristics 
and the air-traffic-control system. Runways must be 
sufficiently long to permit a heavily loaded aircraft to 
take off safely. When parallel runways are used, such 
as at Kennedy Airport, their lateral separation is deter­
mined by air-traffic-control capability of preventing 
collision of aircraft using both runways simultaneously. 
Runways must face the principal wind directions, since 
aircraft cannot land safely in strong crosswinds. More­
over, taxiways are needed to keep runways clear for 
use of aircraft landing or taking off. 

The number of runways equipped with instrument­
landing systems and the characteristics of the air-traffic­
control system are major determinants of aircraft­
handling capacity. This capacity cannot be increased 
marginally, but can grow only in steps through con­
struction of more instrumented runways or development 
of more advanced air-traffic-control systems for existing 
runways. 

The other factor in passenger-handling capacity is 
the average number of seats per aircraft. As more 
long-haul and medium-haul jumbo jets (747, 1011, 
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etc.) replace smaller jet aircraft in the commercial fleet 
in the next five to ten years, it will be possible to handle 
more air travelers without requiring more aircraft­
handling capacity. One projection for airline aircraft 
movements for Kennedy Airport shows that in 1980 
there will be no need for an increase in such movements 
over the 1967 volume despite a doubling of air passen­
ger movements. 

An offsetting factor in the expected growth in aver­
age seating capacity is the continued use of scarce 
instrument-flight-rule runway capacity by general­
aviation aircraft. Whether these are the aerial equivalent 
of taxis or private automobiles, they carry substantially 
fewer passengers per aircraft movement than do the 
commercial aircraft. This disparity will increase in the 
future. These aircraft are clearly inefficient and heavily 
subsidized users of a scarce public resource. 

The present air-traffic-control system is outdated. 
The technology for an improved system already exists. 
Its development into a national and international sys­
tem can occur only through action by Congress and 
federal authorities. While the cost of this new system 
would ultimately be shared by the air traveler and the 
general public, it would bring great benefits to local 
communities by increasing the utilization of existing 
facilities and decreasing the demand for additional land 
for airport expansion. Without improved air-traffic­
control, the air space will be underutilized while air­
ports proliferate, pre-empting land that might better 
serve other purposes. 

Our study has evaluated several suggested runway 
configurations for Kennedy Airport that would increase 
instrument-flight-rule plane-movement rates (see Chap­
ter 4, Volume II). Each configuration is associated with 
a different degree of improvement in the air-traffic­
control system. As control capability increases, the land 
area needed for runway extensions decreases, as does 
the environmental impact of the corresponding airport 
expansion. 

The development and widespread use of STOL (short 
takeoff and landing) and VTOL (vertical takeoff and 
landing) aircraft and their corresponding air-traffic­
control systems would very likely decrease the need for 
expanding conventional airport facilities. These aircraft 
would attract many interurban and short-haul passen­
gers from conventional aircraft by delivering them more 
quickly to in-town v /STOL airport sites. However, there 
are serious technological and financial obstacles to 
deployment of such systems in the immediate future. 
As in the development of high-speed ground transporta­
tion systems, which could also meet part of the demand 
for rapid intercity travel, the cost of development and 
subsequent construction of a system of sufficient size 
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to be economically viable, compared with the smaller 
cost of marginal increase in the conventional air trans­
portation system, is a major deterrent. Nevertheless, a 
continuing effort to develop such systems is warranted. 

Administrative Factors and Remedies 

While technological features limit what can be done by 
an air transport system, administrative practices of the 
airport operators, the airlines, and the relevant federal 
agencies determine what will be done. Inefficient and 
inconsistent practices may cause the quality and quan­
tity of air travel to fall far below what is technologically 
possible. Just as the technological system may under­
utilize the land and air space it controls, the manage­
ment system may underutilize the technological system 
it owns and controls. 

The New York metropolitan air transportation needs 
are met principally by the three regional airports, 
Kennedy, Newark, and La Guardia (Figure 1). Because 
of their close proximity, these three airports form an 
integrated metropolitan air transport system. While 
Kennedy handles all international flights and La Guardia 
cannot land the largest jet planes, the remaining traffic 
can be reallocated where capacity permits, if necessary. 
The proposed expansion of Kennedy Airport must be 
viewed as an enlargement of the instrument-flight-rule 
capacity of the metropolitan system. 

A study of the existing usage of the present system 
during peak hours under instrument-flight-rule condi­
tions shows that congestion and attendant airside delays 
are caused by scheduling of too many airline flights and 
overusage by general-aviation aircraft attracted in part 
by an uneconomic schedule of landing fees. As the 
number of aircraft using an airport approaches the 
airport's capacity, the delay time in the air becomes 
excessive. It is therefore very wasteful to permit or 
encourage use at a rate that is close to (or even worse, 
exceeds) airport capacity. Not only does this situation 
exist at the present time, but there are prospects that 
it would continue into the future even if Kennedy 
Airport were expanded. 

It has been estimated that the use of peak-hour 
instrument-flight-rule capacity by a general-aviation air­
craft imposes a delay cost on airline users of $1,200 to 
$3,800 per flight. This contrasts with the average land­
ing fee of only $10 for a general-aviation aircraft. 
Raising the landing fee to $100 would reduce this usage 
and thus reduce the delay penalty to scheduled airlines. 
Increases in the capacity of Kennedy Airport by runway 
extensions in order to accommodate more general­
aviation users cannot be economically justified on the 
basis of existing landing fees. 

Even if the demand placed upon scarce instrument­
flight-rule capacity by general aviation were reduced 
through levying of higher landing fees, this capacity 
would probably still be overused by commercial air­
lines because of the wasteful overscheduling of airline 
flights in some city-pair markets. Since air fares are 
identical for all airlines, increased patronage is sought 
by scheduling more frequent flights, especially at the 
more desirable hours. For any one airline, the increased 
patronage may more than offset the cost of additional 
flights. On the other hand, the consequent increase in 
congestion and delay to all other airlines may exact a 
cost to the entire system that is much higher than the 
benefit to the aggressive airline. Clearly, what is good 
for xvz Airlines can be bad for the air transportation 
system. 

A brief study of existing peak-hour schedules serving 
New York indicates considerable scope for reducing 
flight frequency in several markets. More efficient sched­
uling could free openings for other uses (including 
possible future expansion of service) without reducing 
the quality of service offered to the traveler. A hypo­
thetical study indicates that, using existing aircraft, 34 
flights (out of 155) could be eliminated during the 
busiest peak hour, still maintaining hourly service to 
all markets and for all passengers now served during 
that hour. Use of the air bus would permit a further 
reduction of 22 peak-hour flights, but only if the fre­
quency of service is reduced. It is likely that a more 
exhaustive study of the passenger usage of the present 
flight schedule would identify additional potential gains. 

The scheduling of air service is regulated by the Civil 
Aeronautics Board (CAB), and the maintenance of safe 
flight practices is supervised by the Federal Aviation 
Administration (FAA), yet neither agency is concerned 
with efficient use of the airways. When airport airside 
capacity is being strained, as it is today in the New 
York metropolitan region, the most efficient utilization 
of the existing air space and facilities cannot be 
achieved under the present circumstances, in which 
the FAA, the CAB, the commercial airlines, the general­
aviation aircraft owners and the airport operators (the 
Port of New York Authority) are able to act almost 
independently of each other. The practices of each 
are designed to maximize the gain to each rather than 
to minimize the cost to the system. As a consequence, 
the system becomes needlessly overloaded, resulting 
in congestion and delays and further demands to 
expand runway capacity. This inefficient operation of 
the air transport system is translated into premature 
demands for more land for airport use. 

Among the economic or administrative measures 
for increasing the efficiency of airport usage are: 



• Higher landing fees scaled to discourage general­
aviation use during peak hours and excessive schedule 
frequency by air carriers. Fees should be set at the 
level that equates airport capacity with use. Income 
from fees in excess of operating costs can be used to 
alleviate adverse environmental effects of the airport. 

• Airline scheduling that eliminates wasteful dupli­
cation among competing airlines simultaneously serving 
the same markets. 

• Air-fare differentials that will encourage a shift 
of patronage to off-peak hours. 

While we cannot guarantee that these measures, if 
adopted, would make the expansion of aircraft capacity 
at Kennedy Airport unnecessary before 1980, there is 
a high probability that the current estimates of the 
degree of expansion of the metropolitan system, in­
cluding the necessity of a fourth jetport, would be 
greatly modified by their adoption. We are unable to 
justify the magnitude of the demands upon land use 
that are presently contemplated, for the Kennedy Air­
port expansion as well as a possible fourth jetport, 
on the basis of an inconsiderate expansion of the 
present inefficient system, especially in the face of alter­
nate uses of this land for equally demanding social pur­
poses. Given the possibility, although by no means 
the certainty, that further land-taking in Jamaica Bay 
for Kennedy Airport might not be necessary if the 
existing system were operated efficiently, and that the 
long-term needs of the metropolitan area may be met 
in part through a new regional airport, the immediate 
authorization of runway construction in the Bay would 
be a most unwise and precipitous choice of action 
at this time. 

Ground Facilities and Transportation 

The typical air traveler to Kennedy Airport experiences 
as much delay on the ground as in the air. Whether ac­
cess to the airport is by private automobile, taxi, or air­
port bus or limousine, congestion inside the confines of 
the airport is as bad as that on the approaching high­
ways, which the traveler shares with multitudes of com­
muters. Since air freight movement by truck is prohibited 
on the Belt Parkway, truck congestion on the side streets 
of Queens is particularly severe. 

A proposed Metropolitan Transportation Authority 
link from Manhattan and Jamaica to Kennedy Airport 
via the Long Island Railroad would probably carry but 
a small fraction of the air passengers, mostly those 
traveling on business to Manhattan. At an estimated 
construction cost of $1 00 million, this link would be 
publicly subsidized as a part of the railroad commuter 
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system although it would not carry any commuters. 
Because most of the air passengers would still travel 
to the airport on rubber tires, it is uncertain whether 
the elaborate terminal required to distribute the train 
passengers to the airline gate would be economically 
justified. 

Airport owners seek to minimize the costs to them of 
providing ground access to the aircraft. The passenger 
is urged to travel to the front door of the terminal by 
private auto or taxi, for which the airport provides a 
minimal roadway connection to the nearest congested 
interstate highway or municipal freeway. The capital 
and operating costs to the airport are least for this sys­
tem, but the land requirements for internal roadways 
and parking lots are maximum. Kennedy is no excep­
tion to the rule that groundside airport transportation 
is even less well planned than airside. 

The Port of New York Authority (PONYA) has plans 
for development of ground transportation within the 
airport limits to handle the expected doubling of the 
number of air passengers at Kennedy Airport by 1980. 
Except for the commuter railroad link, these plans 
make no provision for decreasing the congestion prob­
lem outside the airport. Unless alternate means of 
transportation, such as bus travel from outlying ter­
minals (especially in suburban areas), are employed, 
and private automobile travel directly to the airport 
is discouraged, ground congestion and delay will con­
tinue to make travel via Kennedy Airport a harrowing 
experience. 

THE FUTURE OF JAMAICA BAY 

An Undeveloped Resource 

Although the present size of Jamaica Bay (about 13,000 
acres) is only half its original primitive extent, the 
Bay is by far the largest open area within New York 
City. Within walking distance or a short ride by auto­
mobile or public transportation live several million 
City residents. Still a functioning estuarine area, albeit 
a severely impaired one, the Bay is an irreplaceable 
asset in its size, its ready accessibility, and its ecological 
viability. Nothing similar to it is to be found in any 
other major city of the world. 

The draining and filling of the marshy borders of 
the Bay provided open land for housing around its 
periphery. The availability of public transportation to 
downtown City areas made the housing accessible, and 
the open vistas and fresh ocean breezes made it very 
desirable. Except for the airports, very little of the 
Bay's border is used for commercial or industrial 
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purposes, which enhances its value for housing. Most 
of the nearby housing is of low density, consisting of 
single-family dwellings. 

Recreational use of the Bay is confined to boating and 
shoreside fishing at a few locations, notably Canarsie 
Pier, and some· swimming. While water pollution has 
made swimming unhealthy in parts of the Bay, a major 
obstacle to increased recreational use is its lack of 
shoreside facilities and the difficulty of access across 
the Belt Parkway to the northern shoreside. The exis­
tence of a fine beach on the ocean side of the Rock­
aways has undoubtedly served to remove pressure for 
recreational development of the Bay, especially from 
those who travel by automobile to Riis Park or the 
Rockaways on summer afternoons. While a million 
bathers may use this ocean beach on a weekend day, 
and another million will travel by subway to Coney Is­
land, only several thousand will be able to reach the 
inner borders of the Bay. 

Jamaica Bay is crucially situated at the confluence 
of two principal flyways of migrating waterfowl. As 
smaller estuaries along the nearby coast were elimi­
nated by draining and filling, the Bay became more 
important as a resting and feeding area for migrating 
birds. Only its vast size (as estuaries go) protected 
it from annihilation. The large marshy areas in the 
center of the Bay have been made into a very pro­
ductive wildlife refuge by the Park Department's artful 
development of areas for freshwater storage and growth 
of food. 

Polluted as parts of the Bay may be, it is still a 
major breeding ground of marine life in the New York 
Harbor region, especially since it is less polluted than 
the Hudson and other rivers tributary to the harbor. 
Even now, recreational fishing in the Bay and lower 
harbor is better than can be found in most major Ameri­
can ports. Abatement of water pollution in the New 
York area would undoubtedly greatly enhance the 
quality and quantity of fishing. 

In the past, much of Jamaica Bay was developed 
for commercial or industrial purposes or used for waste 
disposal. The airports and peripheral highways were 
constructed on landfill dredged from the bottom of the 
Bay. Channels were dredged to permit barge trans­
portation of oil to shoreside depots, and liquid waste, 
treated or not, was dumped into the deepened channels. 
Solid-waste landfill obliterated marshy areas. While 
these uses are compatible with each other, they seri­
ously interfere with the present and potential use of 
the Bay and its environs for housing, recreation, and 
conservation. Although the prosaic needs of transporta­
tion and waste disposal are as pressing as the others, 
this preferential development of the Bay's resources 

for commercial purposes reflects an older policy regard­
ing the most beneficial use of the Bay, which is currently 
being questioned. 

We believe that the time has come for a reassess­
ment of these unexamined developmental policies. We 
attempt to show here how the possible future develop­
ment of the Bay for housing, recreation, and conserva­
tion could meet important unfulfilled needs of the people 
of New York, and how the potential for this develop­
ment would be impaired by further commercial use 
of the Bay for airports, waste disposal, dredging, and 
other similar purposes. Any alternative development 
plan that placed first priority on the latter uses would 
be so inconsistent with existing national, state, and city 
environmental goals and so incompatible with the ex­
pected evolution of existing Bay communities as to be 
of only hypothetical interest. 

Development of the Bay for Housing, Recreation, and 
Conservation 

While the problem of land use along the Bay periphery 
is treated at greater length below, we wish to emphasize 
here that the quality of the Bay environment could be 
its most attractive feature to nearby dwellers. Fresh 
clean air, open spaces, and the esthetic appeal of a 
shorefront and open water enhance the environment of 
neighboring communities. A properly developed shore­
front can be a focal point for community recreational 
and educational facilities and a neighborhood center. 
In large measure, the value of the Bay to nearby resi­
dents is intimately connected with its carefully planned 
development for recreational use, especially for the 
inhabitants of peripheral communities. 

People of all ages, especially city dwellers, need a 
variety of recreational experiences. They need them 
daily, on weekends, and during annual vacations. Chil­
dren need playgrounds, adolescents need game fields, 
parents need a park to stroll in and a beach for swim­
ming with their children, fathers and sons need a place 
to fish, and the elderly need a quiet place in the sun. 
A recreational area must be easily accessible by walk­
ing or public transportation if it is to be used by the 
many who need it but do not have ready use of private 
automobiles. If the tension of city life is to be eased and 
its quality improved, inexpensive and accessible recrea­
tion must be made available to all city dwellers. 

Jamaica Bay has an unrecognized potential for devel­
opment as a sorely needed recreational area. Shoreside 
parks and playgrounds would obviously be used year 
round by local residents and would certainly be desir­
able to the inner-city resident looking for more open 



spaces than he could find in his corner park (if one 
exists) . Provision of beaches with contiguous areas for 
picnicking and athletics would open up an untapped 
recreational use of the Bay. We estimate that beaches 
along the northeastern sector of the Bay, which could 
be developed for about $7 million, would provide un­
crowded swimming facilities for 200,000 people a day. 
If suitable additions and rerouting of proposed subway 
extensions in southern Brooklyn were also provided (at 
an estimated cost of $40 million), these beaches would 
be easily accessible by mass transportation to a popu­
lation of several million residents of Brooklyn and 
Queens. Swimming in the warmer, calmer Bay waters 
would undoubtedly be an attractive alternative to use 
of the less accessible ocean beaches in the Rockaways. 

By any measure, the per capita recreational resources 
of New York City rate very low compared with those 
of other major American cities. Given its great size and 
population, only development of major open areas adja­
cent to mass transportation can significantly add to the 
recreational potential of the City. Jamaica Bay alone 
can meet these qualifications. While it obviously would 
be inconvenient to residents of the Bronx, Jamaica 
Bay could serve as the major recreational resource for 
two to three million people, principally in Brooklyn 
and Queens. Substantial benefits could be gained at a 
very modest cost. 

In the contest for the City budget dollar, recreation 
invariably fares badly. Upkeep of inner-city parks and 
playgrounds is very expensive because they are so over­
used. It is very likely that the per capita first cost and 
upkeep of Jamaica Bay park land would be lower than 
the average for other City parks and playgrounds. 

The Parks, Recreation and Cultural Affairs Adminis­
tration has overlooked a promising opportunity to pro­
vide more and better recreation at less cost by develop­
ing Jamaica Bay for this purpose. While public officials 
and private groups squabble over the use of an acre 
or two of Central Park, thousands of acres of prime 
recreational land along the shores of Jamaica Bay lie 
fallow. 

The Jamaica Bay Wildlife Refuge is protected by its 
relative isolation in the center of the Bay. Its produc­
tivity will be increased as water-pollution abatement 
programs advance and can undoubtedly be helped 
by extension of the management practices now em­
ployed near the Broad Channel area. In our opinion, 
the continued viability of this area would not be threat­
ened by the expansion of recreational usage of the Bay. 
But the greatest improvement would come from the 
construction there of an educational center, which 
would make available to City schoolchildren, as well 
as to the general public, an open ecological laboratory 
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and natural wildlife habitat that is only palely reflected 
in the cramped quarters of New York City's zoos. The 
educational benefits would far outweigh the moderate 
costs of providing facilities for numbers of visitors con­
siderably in excess of the 50,000 or so per annum who 
now visit the refuge. 

Both the use of the Bay for swimming and its ex­
panded use for fishing and conservation critically de­
pend upon the completion of New York City's sewage­
treatment program in the Jamaica Bay area. Upgrading 
of existing treatment plants and the installation of a 
storm-water/sanitary-sewage overflow-control system, 
of which the Spring Creek plant is the first unit, will 
be necessary to ensure bathing-water quality in the Bay 
and to bring the entire Bay ecological system back to 
a healthy state. We believe that the completion of the 
contemplated program will achieve these objectives. 

The Incompatibilities of Commercial Development of 
Jamaica Bay 

It is beyond contention that the construction and opera­
tion of Kennedy Airport has adversely affected the 
ecological viability of the Bay and the environment of 
millions of people within earshot of its air traffic. The 
taking of 4,500 acres of marshland and the dredging 
of Grassy Bay for airport fill destroyed one sixth of the 
original Bay area. Air pollution from aircraft and 
airport-generated ground traffic, as well as oil pollution 
from airport activities, has affected all forms of life 
both above and below sea level. Above all, the whine 
and roar of jet planes has cast a noisy pall over areas 
far removed from the Bay, and they are certainly nearly 
unbearable in the communities close by. Any steps that 
could alleviate any of these ill effects should certainly 
be taken. 

The total effect of the airport on Bay community 
growth and improvement is discussed at greater length 
below. Here we are concerned with its effect on use 
of the Bay for recreation and conservation. 

There is no doubt that aircraft noise will lessen the 
value of the recreational experience. Present noise levels 
in the Canarsie Pier area are sufficient to impair conver­
sation and the rest and relaxation that should be normal 
experiences in afternoons at the beach. But so great 
is the need for recreation in New York City that new 
playgrounds, parks, and beaches along the Bay would 
be filled to capacity regardless of the degree of aircraft 
noise. For nearly all the prospective recreationers, there 
would be no comparable alternative. 

Wildlife, being less intelligent than human beings, 
adapts even more readily to aircraft noise. Bird and 
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marine species that can maintain their instinctive pat­
terns of survival in the presence of a man-altered 
environment will persist in Jamaica Bay as long as a 
supply of oxygen and unpoisoned food and a benign 
habitat for reproduction are available. As the natural 
environment deteriorates, the number of viable species 
declines, until only pigeons, rats, and sea gulls are left 
to remind the city dweller of his natural contemporaries. 
While Jamaica Bay is far from such a sorry state, a fill­
ing of major areas of the remaining marsh would be a 
giant step in that direction. 

Water quality in the Bay is degraded by dumping into 
it organic matter, which consumes dissolved oxygen 
needed by marine species as well as introducing nu­
trients that stimulate the unbalanced growth of lower 
forms of marine life. (The discharge of inadequately 
treated sewage carries the additional hazard of orga­
nisms dangerous to human health.) Oil and industrial 
wastes, whether they reach the Bay via the sewage­
treatment system or directly from uncontrolled surface 
drainage, are generally poisonous to marine species. 
When the background of biochemical oxygen demand 
and nutrient inputs to the Bay are minimized through 
the sewage-treatment programs, the pollution by oil 
and chemical wastes may become more noticeable. 
Steps to control and abate this pollution should be taken 
now. 

Were it not mostly for the tidal inflow of cleaner sea­
water from the ocean, Jamaica Bay would fit the exag­
gerated description now inaccurately given it, namely, 
an open sewer. It is a common misconception that 
dredging the bay floor will aid the flushing action of the 
tidal motion, helping to clean out the pollutants dumped 
into the Bay. Both dredging for landfill, which increases 
the water volume in the Bay, and filling of marshy and 
shallow-water areas, which decreases the volume of 
tidal flow, increase the retention time, i.e., the time 
that a pollutant particle remains in the Bay before being 
flushed out to sea. Either dredging or filling, for what­
ever purposes, increases the damage caused by any 
given degree of pollution inflow. Filling parts of the 
Bay for airport runways will certainly intensify the 
problem of reducing water pollution. Dredging the bay 
for this or other fill would only compound the difficulty. 
As a matter of fact, a case can be made for the necessity 
of restoring the anaerobic stagnant areas, such as 
Grassy Bay, to their original shallow depths with fill 
transported into the Bay from offshore areas. Dredging 
or filling for any but the most exigent purpose should be 
forbidden. 

Air pollution from Kennedy Airport does not appear 
to be more severe than that from surrounding areas, 
although the New York City authorities have made no 

recent adequate study of the matter. There is some 
suspicion that marshy plant damage in the Bay is caused 
by aircraft exhaust or by raw fuel regularly dumped 
from aircraft near takeoff. Unless aircraft pollution 
is abated through adoption of aircraft engine emission 
regulations by the cognizant federal agency, the air 
pollution from Kennedy Airport will only worsen, both 
absolutely and in relation to the other sources that are 
being brought under control. 

The City's filling of marshy areas with solid waste has 
nearly reached an end, although strong pressures re­
main to continue this practice. If the Bay is to be pro­
tected against further loss of water or marsh area, 
expansion of the official landfill operation must be 
prevented, and the entire waterfront must be protected 
assiduously against wildcat refuse disposal and land­
fill operations, which are now common on the Bay 
periphery. 

As long as oil is transported by barge through the 
Bay, whether to the airport or to other oil terminals, 
such as at Head of Bay, there will be oil spills. Cer­
tainly, growth of this commercial activity should be 
discouraged, and delivery of oil products by pipeline, 
as is now done for jet fuel at Kennedy Airport, should 
eventually be sought. Alternatively, these oil-handling 
facilities should be phased out and the land used for 
purposes more compatible with maintaining high en­
vironmental quality. 

Federal Programs for Jamaica Bay 

The Army Corps of Engineers has under study a hurri­
cane flood-control barrier, which would be erected 
across the mouth of Jamaica Bay and along the beach­
front of the Rockaway peninsula. This barrier is de­
signed to prevent flooding damage to populated areas 
bordering the Bay under hurricane conditions so severe 
as to be only remotely likely to occur. Thus far, the 
study, as restricted by Congress, has ignored the pro­
grams for improving water quality in the Bay and the 
possible recreational development of the Bay, as well 
as existing recreational use of the Rockaway beaches. 
We recommend that no such barrier be constructed 
until its effects upon the entire plan for the development 
of the Bay have been evaluated and found to be suppor­
tive rather than destructive. 

The National Park Service's plan for a Gateway Na­
tional Recreation Area, which would geographically 
include the water areas of Jamaica Bay, is concerned 
with the recreational development of the ocean beaches 
of Breezy Point and Sandy Hook. Ignoring the recrea­
tional potential of the inner Bay beaches and shore-



front areas and their potential accessibility to large 
populations via extended mass transit, the plan tries 
unsuccessfully to cope with the formidable difficulties of 
transporting large numbers of inner-city residents to 
the most remote oceanfront regions of the metropolitan 
area. We are concerned that the implementation of this 
plan would prevent the City from making more im­
mediate and more effective use by large numbers of 
City residents of recreational areas in the Bay, which 
would otherwise be locked up in a federal park beyond 
the control or influence of City residents. Direct federal 
aid to New York City for expansion of its own park 
facilities in Jamaica Bay would be more beneficial to 
City residents than would inclusion of the Bay in a 
national park. 

KENNEDY AIRPORT AND COMMUNITY 
DEVELOPMENT 

Characteristics of the Bay Communities 

Three fourths of the Bay periphery lies in Queens, a 
borough in which the population is still increasing, even 
though that of New York City is declining. In the 
Bay communities, this growth is reaching its limit, 
as vacant land has nearly disappeared. About two thirds 
of the residents own their homes, giving these com­
munities a stability and sense of identity more nearly like 
those of a suburb than those of a city area. Like the 
suburbs, many of these communities are predominantly 
white. City Hall, and even the borough hall, seem 
remote to many of the residents. 

This growth has brought many problems in its wake. 
Public mass transportation is inadequate, subway ser­
vice never having reached the extent and capacity found 
in neighboring Brooklyn. Schools are overcrowded, and 
more than two thirds of them are over 25 years old. 
Recreational facilities are very limited. Because much 
of the land near the Bay has little elevation above 
sea level, storm drainage is inadequate, and flooding 
of streets and homes is not uncommon. Street paving 
and maintenance are poor. In short, the population 
growth, much of which occurred during the 1930's and 
1940's when public funds were scarce, has outrun the 
ability of the City to provide adequate public services. 
In the view of the local residents, the City administra­
tion has placed a higher priority on providing air 
transportation for the City and metropolitan region than 
on the provision of schools, subways, and sewers for the 
Bay communities. 

Despite the growth in numbers of new homes, there 
are areas of deteriorating housing, very often built to 
substandard specifications. Urban-renewal programs are 
presently in progress in South Jamaica and Arverne, 
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both within the present high-noise zone of Kennedy 
Airport. Other communities, such as Hamilton Beach 
and Broad Channel, would qualify as renewal areas. 
Communities such as South Ozone Park and Springfield 
Gardens are experiencing increasing housing pressures 
as inner-city minority groups move outward, seeking 
more adequate housing. It seems inevitable that the 
population of the Bay communities will continue to 
grow as higher density replacement housing is con­
structed and the few remaining open areas become 
likely prospects for more public housing. Growth of 
the airport and its related activities, by increasing the 
demand for and speculation in nearby land for com­
mercial use, will so raise land values that higher density 
housing, whether public or private, is certain to increase. 

Aircraft Noise and Other Effects of the Airport 

Scientific studies of the reactions of people to air­
craft noise have led to a quantitative scale for measuring 
its annoyance, called the Noise Exposure Forecast 
( NEF) . This scale accounts for the loudness of the 
noise, its quality (screech or roar), its duration, the 
frequency of its occurrence, and the time of day when 
it occurs. At each level on this scale, the average re­
sponse of people to aircraft noise can be predicted. 
For example, at NEF 30, conversation will be repeatedly 
interrupted for a cumulative duration of about one half 
hour per day, and about 50 percent of the people will 
experience an interruption of sleep (with a much higher 
percentage among elderly people). There will be orga­
nized efforts to seek noise abatement in communities 
subjected to this level. For the purposes of our study, 
we have selected a value of NEF 30 or higher to define 
the noise-impacted areas surrounding Kennedy Airport, 
although we recognize that a lower value should be 
used as an acceptable standard for residential usage. 

At the present time, about 700,000 people live in 
areas near Kennedy Airport that are subject to a noise 
exposure greater than NEF 30. About 120,000 of them 
live in homes subject to an exposure exceeding NEF 40, 
which should be considered tolerable only for com­
mercial usage in which noise-proofed buildings are used. 
These large numbers of noise-impacted residents are a 
result of two factors, both of which have increased with 
time: the increasing population density in areas sur­
rounding the airport, resulting from housing construc­
tion, and the increasing area subject to NEF 30 or 
greater, caused by more and noisier aircraft operations. 
Unless circumstances change, both of these trends fore­
cast increasing numbers of people exposed to greater 
aircraft noise. 

Within the present impacted area {NEF 30 or 
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greater) there are 220 schools attended by 280,000 
pupils. With normal schoolroom usage, this implies 
about an hour's interruption of classroom teaching 
each day and the development by the teachers of the 
"jet pause" teaching technique to accommodate the 
impossibility of communicating with pupils as an air­
craft passes overhead. The noise interference with the 
teaching process goes beyond the periods of enforced 
noncommunication, for it destroys the spontaneity of 
the educational process and subjects it to the rhythm 
of the aeronautical control system. Given the advanced 
age of many of these schools, noise-proofing (where 
possible) would cost an appreciable fraction of their 
replacement cost. 

A significant improvement in the noise environment 
around Kennedy Airport can be produced only by 
equipping aircraft with less noisy engines. If engine 
noise were reduced to levels consistent with the pro­
jections of the National Aeronautics and Space Admin­
istration "quiet engine" development program, which is 
estimated to be 10 EPNdb (effective perceived noise 
level) below present FAA standards for new engines, 
the number of people exposed to NEF 30 would be 
reduced dramatically from about 700,000 to 60,000, 
even if present runways were used. While the use of 
quieter engines would not eliminate the noise problem 
in communities surrounding Kennedy Airport, it would 
so reduce its severity as to permit the implementation 
of a long-range plan for completely compatible land 
use in the environs of the airport. Until aircraft are 
equipped with quiet engines, compatible land use is 
not a realistic possibility within the foreseeable future. 

While noise is an overriding consideration, other 
airport-induced nuisances are felt in surrounding com­
munities. The oft-expressed fear of an aircraft disaster, 
perhaps engendered by the constant sight and sound 
of aircraft overhead, is reinforced about once a year 
by an airliner accident near the airport. The sight of 
aircraft smoke trails and the smell of jet fuel downwind 
of the airport may cause exaggerated claims of exces­
sive air pollution, but these cannot be discounted in 
the absence of clear scientific evidence to the contrary. 
Oil slicks in Bergen Basin and adjacent Bay waters are 
perceived as a fire hazard as well as a water pollutant. 
The ground traffic attracted by the airport, especially 
the rapidly growing truck traffic transporting air freight, 
appears to place extra burdens on the inadequate roads 
in nearby communities. The fear of the taking of homes, 
either by eminent domain or by purchase for com­
merical usage related to airport activities, destabilizes 
neighborhoods near the airport. Altogether, these effects 
make the airport an undesirable and even threatening 
neighbor. 

Community Response to Environmental Effects 

Seen from the view of Bay area residents, there is no 
government agency, local, state, or federal, that has 
been able to protect them from the inexorable encroach­
ment of the airport and the deteriorated environment 
it brings. An ordinance of the Town of Hempstead to 
limit aircraft noise has been invalidated by the courts. 
The City and State environmental-protection agencies 
can control neither aircraft noise nor air pollution. 
City agencies approve housing renewal projects located 
in high-noise zones directly under flight paths. The 
FAA, while proposing engine-noise standards for new 
aircraft (which have not yet been met by new 7 47's), 
vacillates on more stringent but feasible standards for 
existing aircraft and defers the adoption of air-pollution 
emission standards. 

It is an anomaly in this sorry record that PONY A, 
which in the eyes of many area residents is the villain of 
this "conspiracy," is the sole agency to have taken steps 
to control excessive aircraft noise. Within the limita­
tions imposed upon it by FAA safety regulations and 
against the objections of aircraft pilots and airline 
managers, PONYA has specified and monitored takeoff 
procedures that will lessen noise relative to that asso­
ciated with uncontrolled flights. While it is claimed 
that these procedures are evaded, they constitute the 
sole ameliorative measures undertaken by anyone, how­
ever limited in effect they may be. The fact that no 
improvement noticeable to nearby inhabitants has en­
sued from the implementation of these measures is 
direct evidence that manipulating aircraft flight patterns 
and procedures has only a negligible perceived effect 
on the noise impact on surrounding communities. 

In the absence of any public agency able to cope with 
this problem, residents have organized citizens' groups 
to protest airport noise and to press for remedial 
measures. These groups have been joined by others 
concerned with broader environmental issues. They have 
enlisted the support of elected officials, particularly in 
the legislature, at all levels of government. In some 
instances, these citizens have been moved to adopt near­
violent tactics to press for consideration of their griev­
ances. Considering that many of these activists are 
respectable middle-class, middle-aged solid citizens, ex­
treme provocation must exist to account for their impas­
sioned response. That no remedy to their distress is 
in sight and no official redress of their grievances has 
occurred can only promise an escalation of their dis­
content and an exacerbation of the conflict between 
the citizen and his government. 

Viewed realistically, only the federal government can 
initiate remedies that would significantly reduce the en­
vironmental impact of Kennedy Airport on the Jamaica 



Bay communities. Only the setting of stringent noise 
and air-pollution emission standards by FAA (or the 
federal Environmental Protection Agency) will result 
in any appreciable reduction in airport noise and pollu­
tion. Only improvement of FAA air-traffic-control sys­
tems will permit the intensification of airport land 
usage and a consequent decrease in demand for more 
land for runways. Nevertheless, local and state gov­
ernmental agencies should press for such measures on 
behalf of local citizens, who are otherwise poorly 
equipped to deal with the technicalities involved. Failure 
to do so will force local agencies to cope with a 
problem that is insoluble at their level. 

Community Planning for Airport Needs 

The expansion of the air transport industry and the 
change in aircraft technology have occurred so rapidly 
that the planners of Kennedy Airport could not have 
foreseen in 194 7 the impact of these developments on 
the environment. Yet in the intervening years, as the 
expanding airport and the growing residential com­
munities surrounding it headed on a collision course, 
no limits to either expansion were even proposed, much 
less enforced. The present situation is a result of 
improvident actions of City officials, airport authorities, 
and land speculators, and it exacts from nearly a million 
people a daily penance for the sins of oversight of 
public and private planners. 

There are prospects of considerable alleviation of the 
plight of nearby residents through improvements in 
technology that would reduce noise and air pollution 
and restrict demands for more land for runways. Such 
improvements would not, however, remove the necessity 
for developing and implementing a compatible land­
use plan for Kennedy Airport and the Bay area. Both 
the airport and the surrounding communities must 
recognize the limits on their usage of the land and must 
be prevented from encroaching on each other. This 
planning cannot be effective unless the airport's long­
range development plans are incorporated into the 
planning process of New York City and Nassau County. 

Some of the hazards to humans of aircraft noise can 
be alleviated by sound-insulation in buildings. Design 
and construction standards for buildings in noise­
exposed areas should be set and rigorously enforced by 
local officials. These standards should be applied with 
equal force to public construction, whether schools or 
housing. An agreement by a state or federal agency 
to waive or ignore its own rules against financing sub­
standard housing in noise-exposed areas can be checked 
at the local level by requiring strict adherence to noise-
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reducing standards of construction. The ability to main­
tain compatible land usage in the vicinity of airports 
also depends in part on the economic disincentives, 
such as increased construction costs, of alleviating the 
effects of incompatible uses. 

The commitment of the City of New York to the crea­
tion and continuance of Kennedy Airport has not been 
matched by a corresponding commitment to protect 
the surrounding communities from the adverse environ­
mental effects of the airport. Difficult as it may have 
been to forecast the extent and severity of this problem, 
and difficult as it may now be for the City, through its 
own efforts, to alleviate it in any significant way, there 
can be no further excuse for continuing the present 
disastrous policy of permitting and even encouraging 
marginal increases in size of impacted areas or numbers 
of people affected by them. That neither state nor 
federal agencies, nor the air transport industry, nor even 
the Congress or the national administration, has in any 
significant way helped the City to cope with its problem, 
cannot excuse the City from taking all measures within 
its command to alleviate an environmental hazard it 
has helped to create. At the very least, the City must 
avoid expedient actions that will intensify the conflict 
between the airport and the surrounding communities. 

Environmental Evaluation of Some Runway 
Configurations for an Expanded Kennedy Airport 

Increasing the aircraft-movement capacity of Kennedy 
Airport by improving the air-traffic-control system, by 
extending existing runways or constructing new ones, 
or by any combination of these, will have environmental 
effects on the surrounding communities and on Jamaica 
Bay. We have found that the noise effects are strongly 
dependent upon the technology of aircraft engines, 
while the other environmental damage is related pri­
marily to the amount and location of land or water 
area needed for the new or extended runways. In 
turn, the latter is closely related to the characteristics 
of technologically improved air-traffic-control systems. 
In order to better understand the environmental costs 
associated with increasing aircraft-handling capacity and 
the technological methods for reducing them, we have 
evaluated the effects of four runway configurations, 
each of which is premised on different assumptions as 
to air-traffic-control capability. We believe these typify, 
but do not exhaust, the realistic possibilities for the near 
future. 

The improvements in air-traffic control that we have 
considered would make possible a reduction in separa­
tion between parallel runways being operated inde-
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pendently to as little as 2,500 feet (compared with 
the present requirements of 5,000 feet) or the operation 
of dual runways spaced 1 ,000 feet apart for takeoff and 
landing operations. For the various configurations con­
sidered, the computed capacity lies between the present 
value of 35 landings per hour and a maximum of 100 
per hour, the latter being well in excess of the estimated 
1980 demand of 45. 

Reduction in aircraft-engine noise is possible through 
two recent technological developments. The first in­
volves replacing (called retrofitting) existing engine 
nacelles with acoustically treated ones that reduce noise 
to levels closer to the Department of Transportation 
standards now in force for new aircraft. The nacelle 
treatment, costing about $500,000 per plane, could be 
fully implemented by 1975 if it were required. The 
second approach involves redesign of engines in the 
manner exemplified in the National Aeronautics and 
Space Administration's quiet-engine program. It is esti­
mated that the quiet-engine noise level would lie 10 
EPNdb below the present Transportation Department 
rule. Such engines, which could be available by 1975, 
would cost about $4,000,000 to install on existing four­
engine aircraft, but could be used on new aircraft at 
only a 10 percent cost penalty. 

The noise effects of aircraft in the surrounding com­
munities depend upon the noise characteristics of the 
aircraft being used, the number of aircraft operations 
(both day and night), and the location and relative 
usage of the runway system under consideration. Since 
engine technology can be advanced independent of air­
port operations, we have examined the effects of the 
former for each runway configuration and the level of 
usage predicted for Kennedy Airport in 1980. The 
most significant reductions in number of people ex­
posed to excessive noise (above NEF 30) are the re­
sult of use of retrofitted aircraft or those equipped 
with quiet engines, while much less improvement can 
be achieved by building new runways farther out into 
the Bay (see Table 4-5, Chapter 4, Volume II). Of 
course, additional runways would permit increased air­
craft usage, tending to offset some of the gains from 
moving the traffic away from residential areas. Detailed 
calculations of NEF contours show that the reduction in 
number of people exposed to NEF 30 or greater that 
would ensue from the proposed extensions would never 
exceed about 100,000. The reduction would be much 
greater if quieter engines were used. In any event, no 
great reduction in noise impact can be achieved by 
runway extensions alone. 

Construction of runways in Jamaica Bay will require 
dredging and filling operations that will have direct 
effects on the Bay's water quality and ecological system. 

Among these effects will be a reduction in water-surface 
area and marsh area, a reduction in tidal volume, a 
possible increase in retention time, and an interference 
with existing patterns of surface drainage and water 
circulation within the Bay. In addition, there will be a 
major problem in acquisition and disposal of fill ma­
terial. There will also be numerous indirect effects 
attendant upon increased airport usage, among which 
are increased danger of oil spills from larger aircraft­
fuel demands, increased demand on sewage-treatment 
facilities, interference with potential recreational usage 
of adjacent waters, greater air pollution, and a markedly 
increased danger of birds striking aircraft. 

The various configurations considered will require 
the taking of between 5 and 28 percent of the Bay water 
area and from 1 to 26 percent of the present marshland. 
The filling of the greater areas would certainly endanger 
the viability of the marsh and marine ecosystems and 
seriously degrade water quality in the eastern end of 
the Bay. The relocation of treated sewage outfalls may 
be required. 

Fill requirements of 20 to 175 million cubic yards 
would have to be obtained outside the Bay, as would 
disposal of up to 18 million cubic yards of spoil. The 
effects of the required filling and dredging on circula­
tion patterns of the Bay cannot be ascertained without 
further study. 

The more extensive runway configurations raise 
questions concerning a possible increase in bird strikes 
and the consequent danger to aircraft safety that they 
pose. At present there are more bird strikes at Kennedy 
than at any other U.S. airport. The number and size of 
birds being hit will increase as the runways intrude 
farther into the heart of the Bay. For this reason, ex­
tensive filling of water and marsh areas near and be­
tween runways will be required. 

In summary, the environmental defects generated by 
extending runways into Jamaica Bay increase with the 
amount of area taken for such construction. Some 
ameliorative measures may be taken to reduce these 
adverse effects, but some degree of permanent deg­
radation of the Bay environment seems inescapable. 

NATIONAL AIR TRANSPORTATION POLICY 

Implications of the Kennedy Study 

While the proposed expansion of Kennedy Airport into 
Jamaica Bay appears to be a local issue to be resolved 
by local agencies, both the impetus for the expansion 
and the effective remedies for preventing environmental 
degradation lie at the national level. Federal and re­
gional indecision has thrown an insoluble problem into 



the lap of harried local officials powerless to cope with 
it. While the concern for environmental effects has 
called forth, for the time being, some coordinated in­
terest on the part of local, state, and federal officials, 
this cannot properly serve as a substitute for a rational, 
coordinated plan to develop a national air transporta­
tion system that efficiently serves the needs of the 
nation without disrupting the environment of millions 
of people. In the absence of such a plan, disputes as 
virulent as those now surrounding the Kennedy Air­
port expansion proposal will erupt in other major U.S. 
cities as local citizens resist bearing the brunt of en­
vironmental costs evaded by the air transport industry 
and ignored by public officials. 

Air travel to and from the New York metropolitan 
region in part serves regional needs, but it also helps to 
sustain the national and international business and 
financial center in New York City. To a great extent, 
Kennedy Airport therefore serves a national interest, 
especially since it is our largest international .airport. 
But the planning for this airport and its possible ex­
pansion has proceeded on a local and . regional bas~s, 
and the burden of land-taking and environmental dis­
ruption has fallen principally upon a city that benefits 
only partially from the national air transport system. 
Because these environmental costs have been borne 
locally, no effort has been made to eradicate ~hem 
through the technological improvements on a natr~nal 
scale of which the national system is capable. Equrva­
lent situations exist in other major U.S. cities and will 
undoubtedly become as acute as that at Kennedy Air­
port as the demand for air travel incre~ses. It does _not 
seem possible to solve these local airport plannmg, 
construction, and management problems independent 
of a federal plan for development of the national air 
transportation system. 

Because of its massive and unfavorable environ­
mental impact, an airport is no longer considered an 
unmixed blessing to a local community. The almost 
certain opposition by local residents to the siting of new 
airports had made the expansion of existing airports a 
more attractive alternative to airport authorities faced 
with a need for providing more flight capacity. It can be 
seriously questioned whether it is in the best long-run 
interest to expand an older airport near the heart of 
an urban area rather than provide for more future 
capacity in a more remote location in which proper 
environmental safeguards can be established. Any study 
of national policy on airport siting would have to con­
sider whether urban airports such as Kennedy should 
not be phased out at a future stage in the development 
of an environmentally compatible national air transport 
system. 
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Fragmentation in Planning for Airport Siting and 
Expansion 

At the federal level there is not yet a comprehensive 
plan and authority for managing a rational expansion 
of the air transportation system. The FAA is principally 
concerned with aircraft safety, and the CAB with aircraft 
scheduling and air fares, but the problem of airport 
siting and its environmental effects has not received 
equal attention at the national level. There is also little 
evidence of recognition that ground transportation con­
nections to airports are equally a part of the air trans­
portation system and the airport-location problem. 

Contrary to common opinion, regional agencies do 
not have a free hand in siting or expanding airports. 
The history of PONYA's attempts to locate a fourth 
jetport is one of repeated failure to secure agreement 
among the many state and local interest groups, includ­
ing private ones, as to who should bear the undesirable 
costs for the benefit of the metropolitan region. By 
default, the search for more regional air capacity has 
now narrowed to Jamaica Bay. Even if New York City 
should agree to the proposed expansion, it might be 
blocked by state authorities or private legal action. The 
provision of new airport capacity is not made more 
rational by being played out at more parochial govern­
mental levels. On the contrary, the siting of an airport 
is thus more likely to be determined by the capitulation 
of the politically weakest community rather than by a 
balancing of costs and benefits to the region and the 
nation. 

We therefore recommend that the Secretary of Trans­
portation prepare a plan for the expansion of airport 
capacity in regions that are now congested, recommend 
sites for new airports, and acquire them if necessary 
to ensure the construction of adequate airports and 
ground access systems as a part of a national air trans­
portation system. Congress should be requested .to 
authorize these actions where necessary. Such site 
selection and development must provide for full local 
participation and prevent the creation of environmental 
hazards. 

Improving the Air Transport System 

The expected increase in air travel in the next several 
decades calls into question the appropriate future use 
for urban airports such as Kennedy. Regional jetports 
should properly be located away from urban ce?ters, 
surrounded by adequate noise buffer zones and linked 
to the city by high-speed ground transport. Inner-city 
airports should be retained for v /STOL or interurban 
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usage, or phased out altogether. A long-range plan for 
future use of existing airports should be prepared by 
the Department of Transportation to guide the orderly 
development of the national air transport system. 

The capacity of airports and the airways to handle 
aircraft is limited by the air-traffic-control system. It is 
generally acknowledged that the present system is ob­
solete and that improved systems are available that 
would increase the capacity of the existing airspace 
and airports to handle more aircraft more safely. The 
selection and implementation by the FAA of an advanced 
air-traffic-control system are urgently needed if a more 
efficient utilization of existing (and proposed) airports 
is to be achieved. 

The present usage of existing capacity at Kennedy 
and other congested airports is very wasteful. The pro­
motional policies of both the FAA and the CAB have 
encouraged maximum loading of the airspace and sched­
uling of air service. Only recently has the FAA limited 
the use of congested airports in order to reduce passen­
ger delays. But the FAA and the CAB should act together 
to so limit the usage of overcrowded airports and air­
lanes that the maximum number of passengers may be 
safely and conveniently carried by the existing system. 
This may require imposition of landing fees and the 
restricting of peak-hour flight schedules by competing 
airlines where wasteful duplication of service exists. 
The FAA and the CAB should jointly undertake a com­
plete study of the procedures for maximizing the system 
passenger capacity while minimizing congestion and 
flight delay, and should recommend corrective action. 

For the short-term future, increased passenger 
capacity at Kennedy Airport will be a result of increas­
ing aircraft size rather than growth in aircraft-handling 
capacity of the airport. But the new jumbo jets will be 
used for long-distance or heavily traveled routes. For 
short interurban or regional routes, v /STOL aircraft are 
likely to become increasingly important as passenger 
carriers that can use urban airports. Demonstration 
v /STOL programs should be tried soon to test the useful­
ness of this new mode of air transportation. 

The development of new technology to increase the 
passenger handling capacity on the ground side of the 
airport has been sadly neglected. Each airport is left 
to solve its own ground transportation problems, which 
it passes on to the local community by asking for high-

way construction or rail links. Federal recognition of 
the necessity for development of ground transportation 
systems for airport access is a necessary first step. 

Protecting the Environment from Airports 

Under present circumstances, and for the foreseeable 
future, an airport is a great environmental hazard to the 
surrounding area. In choosing a new site or expanding 
an existing one, we are faced with the prospect of an 
irreversible change for the worse. Ideally, we should 
look for a large area of land (for buffer purposes) of 
otherwise low value that can be made accessible to ur­
ban areas by ground transportation. The possibility of 
technological improvements in ground and air trans­
portation that reduce the requirements for land area and 
accessibility to the urban center, and thereby reduce the 
environmental cost, must be considered. Because of 
their demands upon land area, airports will most often 
compete with conservation and recreation areas for the 
scarce open lands in urban and suburban regions. En­
vironmental quality for urban dwellers cannot be main­
tained unless a diversity of land usage, including parks 
and recreation areas, is preserved against constant 
encroachment for commercial uses. 

The federal safeguards in the Environmental Policy 
Act of 1969 require careful investigation of environ­
mental effects before approval of airport construction 
or expansion by the federal agencies involved. But 
these required environmental assessments of a proposed 
plan cannot substitute for a national environmental 
policy for airport siting in which environmental costs 
are a determining factor in site selection. 

Substantial reduction of noise and air pollution from 
existing or new aircraft would bring major environ­
mental relief to the environs of the nation's airports. 
The FAA and the new Environmental Protection Agency 
should promulgate the necessary stringent standards to 
which the manufacturer and user of aircraft must con­
form. These agencies should also recommend com­
munity noise and air-pollution standards to guide local 
or regional authorities in the construction and opera­
tion of airports and the development of communities 
surrounding them. 
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INTRODUCTION 

Air transportation is vital to contemporary American 
life. It makes a major contribution to the productivity of 
the nation's economy and the high standard of living 
of its citizens. 

The air transportation industry is especially impor­
tant to the New York region. The region's pre-eminence 
as a financial, commercial and cultural center depends 
on the availability of rapid and reliable air service to all 
parts of the nation and the world. In addition, the air 
transportation industry, its suppliers, and ancillary ac­
tivities are major employers, which annually add mil­
lions of dollars to regional income. 

Projections of future demand indicate a continued 
growth in the use of air transportation to transport 
people and goods. The region's airports are already 
seriously congested. Construction of additional runways 
at Kennedy Airport has been proposed as a means of 
eliminating this congestion and providing capacity for 
future growth. 

The undeniable benefits of air transportation do not 
necessarily justify the construction of additional run­
ways at Kennedy Airport. Additional runways should 
be built only if the benefits from runway expansion 
exceed the costs and no lower cost alternatives exist that 
provide the same benefits, where costs include social 
and environmental costs. 

It was not possible to do a comprehensive benefit­
cost evaluation as part of this study. However, we do 
examine the alleged benefits of additional runways at 
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Kennedy Airport. This evaluation raises serious ques­
tions about the necessity of constructing additional 
runways. 

At minimum, there appears to be a variety of alter­
native measures that should be implemented before 
the irreversible action of taking Jamaica Bay for airport 
use is considered. This chapter examines the existing 
use of the region's airports, assesses the benefits from 
additional runways, and considers a number of alter­
natives to the Jamaica Bay expansion proposal. 

Our analysis of the existing use of the region's air­
ports suggests that they are currently operating far 
below peak efficiency and that considerable scope for 
increasing air passenger use exists. Moreover, the analy­
sis of current airport use suggests that if new methods 
of allocating capacity are not introduced, the construc­
tion of additional runways might provide only limited 
and transitory improvement. Therefore, we briefly con­
sider a number of administrative and pricing tools that 
would provide a better utilization of the region's air­
port capacity. These administrative actions would im­
mediately improve the quality of air service to and from 
the region, and might delay for several years or elimi­
nate entirely the need for additional runway capacity. 

It is also evident that an expanded set of technologi­
cal alternatives, including techniques to increase the 
capacity of existing airports, should receive more seri­
ous consideration. Thus, the chapter concludes with a 
brief survey of these alternative methods of improving 
the quality of intercity transportation services to New 
York. 

19 
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THE GROWTH OF AIR TRAVEL 

At the outbreak of World War II the nation's commer­
cial airlines provided only slightly more than a billion 
passenger miles of air service a year. Three decades 
later ( 1970), this total had grown to 125 billion reve­
nue passenger miles, with most of the growth occurring 
within the last 20 years. (Only 8 billion revenue pas­
senger miles were provided in 1950.1 ) 

Rapid growth in the number of air travelers has been 
accompanied by significant broadening of the air travel 
market. A 1955 "travel market" survey of U.S. house­
holds conducted by the Survey Research Center of the 
University of Michigan revealed that only 7 percent of 
the total adult population made trips by air in the previ­
ous year. Indeed the survey showed that three quarters 
of the adult population had never traveled by air.2 

However, by 1962 a similar survey revealed that the 
share of the U.S. population who are experienced air 
travelers increased by more than 50 percent during the 
seven-year interval (1955-1962), from 23 to 36 per­
cent.3 A 1969 survey by Gallup indicated that nearly 
half of the population had flown one or more times. 1 By 
1969 travel by air accounted for 75 percent of intercity 

'Paul Cherington, Airline Price Policy: A Study of Domes­
tic Airline Passenger Fares (Norwood, Mass.: The Plimpton 
Press, 1958), p. 23. 

Growth in the number of trips has been comparable. In 1949 
U.S. scheduled airlines carried slightly fewer than 17 million 
passengers; in 1969 they carried more than 159 million. Air 
Transport Association of America, 1970 Air Transport Facts 
and Figures (Washington, D.C.: Air Transport Association, 
1970), p. 5. 
• The survey also determined that 30 out of every 100 indi­
viduals whose family income was $10,000 or more had taken 
air trips in the preceding year, as against only two out of every 
100 in the "below $5,000" income group. However, a large 
share of the air trips made by high income family members 
were for business reasons. John B. Lansing, The Place of Air 
Travel in the Travel Market, Selected Findings of the 1955 
National Travel Market Survey Reported to the Travel Re­
search Association, November 1956 (Ann Arbor: Survey Re­
search Center, Institute for Social Research, University of 
Michigan), Table II. 

Of all air trips in 1955, 55 percent had been for business rea­
sons, and business reasons accounted for almost two thirds of 
the air trips by persons having incomes of more than $10,000 a 
year. John B. Lansing and Ernest Lilienstein, The Travel Mar­
ket 1955, A Report to the Travel Research Association (Ann 
Arbor: Survey Research Center, Institute for Social Research, 
University of Michigan, 1957). 
• John B. Lansing and Dwight M. Blood, The Changing Travel 
Market (Ann Arbor: Survey Research Center, University of 
Michigan, 1964),p. 89. 
• The Port of New York Authority, Aviation Economics Di­
vision, "Market Research and Forecasting for the Airport Mar­
ket," March 9, 1970, p. 3. 

trips by common carrier as compared with only 9 per­
cent in 1948.5 

Even so, the 1969 Gallup survey indicated that only 
17 percent of the population had taken an air trip 
during the previous year, and low-income groups con­
tinued to be heavily underrepresented among air travel­
ers. Two thirds of adults with income above $10,000 a 
year had taken at least one air trip during their life­
times while fewer than one third with incomes below 
$10,000 had flown at least once.6 Of course, the dispro­
portion is even greater if trip frequency is considered. 
In spite of growing use of air carriers by middle- and 
low-income people, it remains true that high-income and 
business travelers continue to account for most intercity 
trips by air. This fact should be kept firmly in mind 
when subsidies to civil aviation are contemplated. 

The reasons for the growing popularity of air travel 
are easily identified. Air travel has become faster, more 
frequent, more convenient, and cheaper. In 1949, the 
largest and fastest operating commercial aircraft was 
the DC-6B; nine years later the jet era began with the 
introduction of the Boeing 707.7 Today nearly all airline 
passengers fly on pure jets. Replacement of slower pis­
ton aircraft and turboprops by jets sharply reduced 
intercity travel time. In spite of serious congestion, the 
1969 average airborne speed on scheduled flights was 
more than three-quarters higher than it was 1 0 years 
before. During the same period, the price of air travel 
declined steadily. In dollars of constant purchasing 
power, i.e., constant 1957-59 dollars, the price per 
passenger mile declined from 7.06 cents in 1950 to 
4.60 cents in 1969.8 

Impressive as the growth in air travel during the past 
20 years has been, the FAA estimates that passenger 
travel will triple again in the next 10 years, to a total of 
almost 400 million passengers a year, and that air 
cargo will grow to six to eight times its present volume.9 

• Cherington, p. 29, and Air Transport Association of America, 
op. cit., p. 5. 
• Port of New York Authority, op. cit., p. 3. 
7 By the end of 1959 jets provided about 20 percent of the total 
passenger service and turboprops provided another 14 percent. 
Air Transport Association of America, op. cit., p. 16. 
• Air Transport Association of America, ·1966 Air Transport 
Facts and Figures (Washington, D.C.: Air Transport Associa­
tion, 1966), p. 10; Air Transport Association of America, 1970 
Air Transport Facts and Figures; and U.S. Bureau of the Cen­
sus, Statistical Abstract of the United States: 1970 (91st edi­
tion), Washington, D.C., 1970, p. 38. 
"U.S. Congress, Senate, Aviation Subcommittee, Committee 
on Commerce, The National Airport System, 90th Congress, 
2nd Session, U.S. Government Printing Office, Washington, 
D.C., 1968, p. 4. 
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GROWTH OF AIR TRAVEL IN THE 
NEW YORK REGION 

The New York region has long been a leader in com­
mercial aviation. Its share of domestic air travel aver­
ages roughly 12 percent throughout the decade 1949-
1959. In the past decade it has declined to about 
10.5 percent with some indications of an accelerated 
decline.10 The region's share of international air travel 
has declined even more rapidly. Even so, the region 
continues to be the dominant gateway for transatlantic 
air service, accounting for 72 percent in 1968 as com­
pared with 90 percent in 1948.11 These declines are 
easily explained. The demand for air travel depends on 
the levels of income, population, and employment, and 
other parts of the nation, particularly the South, South­
west, and West, are growing much more rapidly than 
the East in these terms. In the transatlantic market, 
introduction of long-range jets permitted nonstop ser­
vice between Europe and an increasing number of 
cities in the rapidly growing parts of the United States. 

In spite of a declining share of both domestic and 
international travel, the annual number of airline pas­
sengers using the region's airports in the last 20 years 
has grown more than eightfold, from just over 5 million 
in 1950 to an estimated 42 million in 1970. PONYA 

forecasts more than a doubling of air passenger trips 
by 1980.12 

The region's airports are also heavily used by general­
aviation aircraft and all-cargo flights. In 1968, the 
region's three major airports served an estimated 
239,000 general-aviation flights and 37,000 scheduled 
all-cargo flights. 13 Approximately half of the general­
aviation flights were air taxi flights and half were busi­
ness and private aircraft. 

10 Port of New York Authority, Aviation Economics Division, 
"84 Air Traffic Centers Comprising About 90 percent of U.S. 
Domestic Traffic," February 17, 1969 (mimeo). 
11 Port of New York Authority, "Market Research and Fore­
casting for the Airport Market." 
'" See Appendix B. 
"'Regional Plan Association, "The Region's Airports," Regional 
Plan News (July 1969), p. 16. A 1963 survey of general­
aviation movements by the Tri-State Transportation Commis­
sion indicates that even though the 239,000 general-aviation 
flights were nearly a fourth of the total movements at the re­
gion's three major airports, they accounted for only 11 percent 
of all general-aviation movements in the region. Of the re­
maining 89 percent of general-aviation movements, approxi­
mately 52 percent were accommodated at 16 well-equipped 
secondary airports and the remaining 37 percent at 51 minor 
general-aviation airports. 

AIR TRANSPORTATION AND THE 
REGION'S ECONOMY 

Airlines and related activities employ large numbers of 
workers. In August 1969, an estimated 59,727 persons 
were directly employed at the region's airports.14 More­
over, as CEIR, Inc. pointed out in a 1959 report to 
PONYA, many regional firms owe all or part of their 
prosperity to airport business or the unequalled acces­
sibility provided by the region's airports.15 The report 
said: 

Airplanes and the people who fly them in and out of the region 
form a core around which is built a network of related indus­
trial activity. For descriptive purposes, this complex of avia­
tion and other business can be called the primary civil air 
transportation industry of the New Jersey-New York Metro­
politan Region. The revenues of this group exceeded a billion 
dollars in 1959.'" 

In all, CEIR estimated that in 1959, 121,000 jobs and 
$682,000,000 in wages and salaries were generated for 
residents of the New York region by air transporta­
tionY Updated estimates for 1965 in a PONYA report 
(1966) attribute 162,000 jobs and $1,149,000,000 in 
wages to air transportation. These estimates are sum­
marized in Table 1-1.18 

The CEIR report further emphasizes the importance 
of air transportation in maintaining "the preeminent 
economic position of the New Jersey-New York Metro­
politan Region as the unchallenged champion of the 
nation's institutional life ... the (nation's) financial 
center, the style center, and the entertainment and cul­
tural center, and its historical role as the preferred 

"Responses from the New York Port Authority, August 3, 
1970. 
"'CEIR Inc., The Economic Relationship of Air Transporta­
tion to the Economy of the New Jersey-New York Metropolitan 
Area. Summarized in: The Port of New York Authority, "A 
Report on Airport Requirements and Sites in the Metropolitan 
New Jersey-New York Region" (New York: 1961), pp. 3-4, 
and Chapter II, pp. 4-13. 
16 Port of New York Authority, "A Report on Airport Require­
ments and Sites in the Metropolitan New Jersey-New York 
Region," May 1961, p. 5. 
11 It should not be concluded from our presentation of these 
estimates that we consider them valid secondary benefits to be 
set against the costs of runway expansion in an economic 
evaluation of the benefits and costs of runway expansion. First, 
only incremental benefits and costs are pertinent to the Jamaica 
Bay proposal. Second, our subsequent analyses suggest that 
there are preferred, i.e., lower cost, methods of expanding ca­
pacity. Finally, we have not considered CEIR's methodology 
carefully enough to determine what part, if any, of these al­
leged benefits can be considered secondary benefits of airport 
capacity. 
18 Port of New York Authority, supra, December 1966, p. 14. 
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TABLE 1-1 Estimated Total Regional Employment and Earnings Generated by Air Transportation 

Number of Wages and 
Employees Salaries ( $1000) 

1959 1965 1959 1965 

1. Direct employment 
A. At airports 36,550 44,600 238,665 382,000 
B. At off-airport offices and other locations 14,195 16,500 102,725 150,000 

2. Indirect employment created 
A. By purchase of materials locally by the air trans-

portation and related service industries 10,530 12,500 61,180 90,000 
B. By passenger activities including: 

a. Taxicab, airport, and terminal operations 1,150 2,000 5,830 12,000 
b. Company personnel arranging transportation 2,860 5,100 12,190 30,000 
c. Convention or visitor generated business 20,235 34,000 83,300 180,000 

C. By other business activity generated by spending 
wages and purchasing goods and services 35,280 47,500 178,890 305,000 

Total 120,800 162,200 682,780 1,149,000 

Source: The Port of New York Authority, Airport Requirements and Sites to Serve the New Jersey-New York Metropolitan Region 1966 (New York: 
December 1966), p. 14. 

headquarters location for major United States and 
foreign companies operating in national, international, 
and large regional markets." 1 ~' This view was pressed 
on the study group by virtually every city official and 
is emphasized in the New York City Planning Commis­
sion's 1969 report, Plan for New Y ark City: A Pro­
posal, which states: "Air transportation is vital to the 
national center, and, in providing it, New York has 
great advantages: The accessibility of its three major 
airports to its business districts; its dominant position 
as a gateway for overseas flights; its frequency of service 
to all parts of the United States." "0 

No authoritative evidence exists that permits a satis­
factory evaluation of the relationship between increased 
air service and the maintenance and growth of the 
region's national center function. We accept the view 
that frequent, fast, and high-quality air service is one 
important contribution to New York's dominance as a 
headquarters for national corporations. However, no 
one could provide us with a quantitative estimate of 
the importance of high-quality air service in comparison 
with other factors or specify exactly how increases in 
airport capacity would affect the quality of air service 
or the region's competitive position. 

Corporate executives and others, in evaluating the 
relative attractiveness of New York City and other 
locations, presumably consider the quality of scheduled 
air services and the ease of travel to and from the 
region by corporate aircraft. As analyses of the present 
and future use of the region's three major airports (pre-

'"Port of New York Authority, supra, 1961, p. 11. 
"'New York City Planning Commission, Plan for New York 
City: A Proposal, 1969, p. 28. 

sen ted subsequently in this chapter) indicate, there is an 
important difference between increasing runway capac­
ity and increasing the quality of air transport serving 
the region. The most promising measures for obtaining 
immediate improvements in the quality of the region's 
air service are not additions to runway capacity but 
techniques that would increase the productivity of exist­
ing runways. If such measures are not taken, increases 
in runway capacity might achieve only minor improve­
ments, if any, in the quality of air service to the region. 

CAPACITY OF THE REGION'S AIRPORTS 

Airports perform a variety of functions: the provision 
of runways for aircraft to land and take off, waiting 
rooms, restaurants and other service facilities for pas­
sengers and their friends, and facilities for the service 
and maintenance of aircraft and the handling of air 
freight. Moreover, the airport is only one component in 
the air transport system. Other important components 
include the airways, the regional air space, and the 
ground access system. 

The quality of air service depends on the capacity of 
each link in the system. If the capacity of other links is 
inadequate, additions to runway capacity would provide 
few or no benefits. The proposed construction of addi­
tional runways in Jamaica Bay would increase the num­
ber of aircraft that can land at or take off from Kennedy 
Airport during a given period of time. However, addi­
tional runways might simply create bottlenecks at other 
points in the system. At Kennedy Airport, the ground 
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access system seems to be a particularly vulnerable link. 
The number of aircraft that an airport can accommo­

date without delay depends on many human and physi­
cal factors. Thus there is no single measure of even 
runway capacity. Weather conditions produce the larg­
est systematic variations in capacity. Under poor 
weather conditions, instrument flight rules are in effect 
and the airport can accommodate many fewer aircraft 
than it can under good weather conditions and visual 
flight rules. 

The lower instrument-flight-rule capacity figure is 
the relevant measure of capacity because of the extreme 
importance of schedule reliability. Although this figure 
cannot be determined exactly, a widely used estimate 
for the region's three major airports is approximately 
173 total movements per hour under instrument-flight­
rule conditions. 21 When the Newark expansion is com­
pleted in 1972, the capacity under instrument flight 
rules at the region's three regional airports will be 
increased by another I 0-20 movements. The Jamaica 
Bay runway proposal would increase the peak-hour 
instrument-flight-rule capacity of the region's airports 
by an estimated additional 35 movements. 22 

PEAK-HOUR USE OF THE REGION'S AIRPORTS 

It is difficult to estimate how many aircraft would at­
tempt to use the region's airports during the peak hours 
because their actual utilization is restricted by capacity. 
Moreover, as a result of the long delays at several 
congested airports, there are FAA quotas during instru­
ment-flight-rule conditions, which may discourage some 
users.za However, it is likely that existing delays and 

21 Port of New York Authority, supra, 1966, p. 28. 
22 This estimate is the difference between AIL (Aircraft Instru­
ments Laboratory) theoretical capacity estimates of 74 move­
ments under instrument-flight-rule conditions for Kennedy Air­
port in 1975 with the existing runway configuration and com­
parable estimates of 109 instrument-flight-rule movements in 
1975 with additional runways in Jamaica Bay. During 60 work­
days in the June-August 1969 period at Kennedy Airport, actual 
instrument-flight-rule movements in the 3:00 p.m.-8 :00 p.m. 
period averaged approximately 58 movements per hour. PONYA, 

"Responses from the New York Port Authority," August 3, 
1970 (mimeo). 
23 In June of 1969 the FAA imposed movement quotas on the re­
gion's airports as well as at congested airports in other parts of 
the country. This quota system permitted up to 200 movements 
per hour at the three airports between 6 and 7 p.m. (capacity 
under instrument-flight-rule conditions is estimated at 173 
movements) consisting of 42 general-aviation movements and 
158 air-carrier movements (see Appendix A, Table A-1). 

An October 1969 analysis by PONYA, "Effect of the FAA Allo­
cations," concluded that the quotas had little effect on air car-

TABLE 1-2 Scheduled Air-Carrier and General-Aviation 
Operations in the New York Region between 6:00 and 
7:00 p.m. during July 1969 

Type Flight Arrivals Departures Operations 

Scheduled air carrier 
Domestic 60 69 129 
Oversea 15 11 26 

Subtotal 75 80 155 
General aviation 25 

Total operations 180 

Source: Port of New York Authority, Official Airline Guide, July 1969. 

congestion at the region's airports have had a greater 
impact on airport use during peak hours than have the 
FAA quotas. 

From an analysis of actual airline schedules during 
July 1969, we determined that there were approxi­
mately 155 air carrier movements scheduled at the 
region's three major airports during the busiest peak 
hour, 6:00p.m. to 7:00 p.m.24 In addition, there was 
an average of about 25 general-aviation movements 
during the same hour, bringing the estimated peak-hour 
demand to 180 (Table 1-2). These estimates, which 
refer to a period following the imposition of the FAA 

quotas and the imposition of a $25 minimum landing 
fee for the three major airports in August 1968, are 
probably fairly representative of the present situation. 25 

The number of movements is not very different during 
the remaining hours of the peak period (Appendix A, 
Table A-2). 

The analysis that follows focuses on the use and 
capacity of the entire regional airport complex. Al­
though there is not perfect substitutability of capacity 
among airports (for example, La Guardia does not ac­
commodate four-engine jets), to a first approximation, 
increases in capacity at La Guardia or Newark are 

rier schedules. Any reduction in delay that has resulted from 
the quotas seems to come largely from the elimination of 
about 5,000 general-aviation flights per month at the reg:on's 
airports (PONYA, "Effect of the FAA Allocation," October 1969). 
2' Because of congestion, average actual movements will differ 
from scheduled movements. We considered the scheduled move­
ments to be the more meaningful measure of peak-hour demand. 
25 During July 1969, general-aviation movements fully used 
their FAA quota at Kennedy, but not at La Guardia or Newark. 
Air carriers fully used their allocations at La Guardia, nearly 
used them at Kennedy, and averaged about five operations be­
low the allocation at Newark. This pattern has remained rela­
tively unchanged; in June 1970, the distribution of air-carrier 
movements was nearly identical, but general-aviation move­
ments had increased slightly to the point where they exceeded 
their quotas slightly at Kennedy and exceeded them by about 
25 percent at La Guardia during some hours. Total peak-hour 
movements in the region, however, remained below the quota. 
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substitutable for increases in capacity at Kennedy. The 
division of aircraft movements into scheduled-air-carrier 
and general-aviation categories reflects both their 
markedly different operational characteristics and a 
presumption that, on the average, larger air-carrier air­
craft provide more benefits per movement than do 
smaller general-aviation aircraft. 

General aviation is a heterogeneous category of small 
aircraft that includes sophisticated corporate aircraft, 
private planes, and air taxis. Each carries only about 
a tenth as many passengers per unit of expensive peak 
hour capacity as scheduled air carriers.26 The 25 or so 
general-aviation flights during the 6 p.m. to 7 p.m. peak­
hour carry fewer passengers than three air carrier 
flights. 

Small passenger loads alone are not proof that gen­
eral aviation's use of the region's airports should be 
discouraged or discontinued. However, differential pas­
senger capacity is one measure of the relative benefits 
of different aircraft that should be given serious con­
sideration in allocating expensive peak-hour airport 
capacity. 

Advocates of airport expansion have minimized gen­
eral aviation's contribution to existing congestion at the 
region's airports, and particularly at Kennedy, where 
many of the air taxi operations use so-caiied non-duty 
runways to avoid payment of the $25 minimum flight 
fee. However, our analysis indicates that current gen­
eral-aviation use of the region's three major airports is 
substantial and that, as the discussion of PONYA projec­
tions in Appendix B indicates, general aviation accounts 
for virtually all the projected growth of peak-period air­
craft movements during the next decade. Moreover, 
during instrument-flight-rule conditions, when capacity 
at Kennedy Airport is most severely stressed, all air taxi 
operations must use duty runways. Also, air taxis will 
sometimes insist upon use of STOL runway 14-32 to 
avoid payments of the $25 fee even when use of another 
runway would interfere less with airport operations. 

Imposition of a $25 minimum landing fee in August 
1968 reduced general-aviation usage of the three air­
ports by 40 percent in one year. This suggests that a 
minimum landing fee of $100 during peak hours would 
largely eliminate peak-hour general-aviation usage of 
the region's three major airports. 27 A $100 peak-hour 

26 No information is available on the number of passengers car­
ried by corporate and private aircraft; however, it is unlikely 
that it is larger than the average number carried by air taxis, 
which is only about five passengers. 
"'Actually, because of the provision that permits licensed air 
taxis to use non-duty runways under visual flight rules, the av­
erage minimum peak-hour landing fee for general aviation at 
Kennedy is only about $11. The average for air taxis is even 
lower. Since these aircraft are permitted to use duty runways 

landing fee is far less than the full long-run costs of 
providing additional runway capacity and a still smaller 
fraction of the average delay costs imposed on other 
users by an additional general-aviation movement dur­
ing the peak period.28 

It is difficult to justify additional runways when exist­
ing marginal users pay an average of only $11 to use 
Kennedy's runways. 29 At this rate the benefits from the 
extended runways would be valued at only $350 per 
peak hour or at roughly $843,150 a year (365 days 
times 6 peak hours times 35 additional movements 
times $11). If the $25 minimum is used as the measure 
of benefits to small aircraft using the airport during 
peak hours the value of additional capacity provided by 
the expansion is less than 2 million dollars a year. 
Since the proposal has a direct capital cost of between 
200 million and 300 million dollars (including no 
computation of environmental or social costs from ex­
panded airport operation), the case for immediate addi­
tions to peak-hour runway capacity at Kennedy Airport 
is, by this measure at least, exceedingly weak.30 

SCHEDULE COMPETITION AND AIR-CARRIER USE 
OF THE REGION'S AIRPORTS 

Reductions in general-aviation use of the region's three 
major airports could eliminate current congestion and 

during instrument-flight-rule conditions, they must pay only 
about $5 times (proportion of total hours that are visual-flight­
rule) plus $25 times (proportion of total hours th1t are instru­
ment-flight-rule) per landing for all-weather landing rights. 
28 Carlin and Park, in an important study for PONY A, estimated 
that an additional general-aviation arrival at Kennedy during 
peak hours imposed average delay costs on other aircraft and 
their passengers amounting to approximately $1,793. Similarly, 
they estimated that a peak-hour general-aviation arrival at La 
Guardia imposed delay costs on other users of $588 and that 
the delay costs at Newark were of a similar order of magnitude. 
During instrument-flight-rule conditions the delay imposed by 
an additional general-aviation aircraft arrival would be about 
twice as large, $3,800 and $1,200. An hour's delay for a fully 
loaded 747 under these circumstances would cost $21,510. We 
regard $100 as a fairly modest charge for the "right" to impose 
delay costs of this magnitude on other users. A. Carlin and 
R. E. Park, "The Efficient Use of Airport Runway Capacity in 
a Time of Scarcity," The RAND Corporation, Memorandum 
RM-5817-PA (August 1969). 
29 At Kennedy during 1969, two thirds of general-aviation flights 
used a non-duty runway at a cost of $5. The average peak-hour 
general-aviation landing fee at Kennedy is then only $11, i.e., 
(0.3 X $25) + (0.7 X $5) =$11. 

' 0 Large revenues from concessions, rentals, etc., attributable to 
these marginal flights might justify the proposed expansion. 
However, because small aircraft carry few passengers, they con­
tribute very little to airport receipts from these sources. 
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provide a margin of capacity for future growth in air­
carrier movements. Eliminating the 25 or so peak-hour 
general-aviation flights would reduce peak-hour use of 
the region's airports to 155 movements, a level well 
below the estimated instrument-flight-rule capacity of 
173 movements per hour. This gain in peak-hour ca­
pacity is 70 percent of that which would be obtained 
from the PONYA Bay runway proposal. 

If present pricing policies are retained after the elim­
ination of peak-hour general-aviation flights, however, 
the result may be only an increase in peak-hour air­
carrier movements. Thus, any reduction in congestion 
from the decrease in general-aviation flights would be 
lost. Ironically, our analysis of current passenger move­
ments and of the schedules of airlines serving New York 
indicates that the number of peak-hour flights in several 
city-pair markets is already excessive and could be re­
duced with no reduction in the benefits to air travelers. 

The current pattern of schedule competition is ra­
tional from the viewpoint of individual airlines; how­
ever, it yields totally unacceptable results for the society 
at large, all air travelers, and the economic welfare of 
the New York region. The wasteful overscheduling of 
air-carrier flights results from the regulations imposed 
upon airlines and the gross underpricing of peak-hour 
capacity. 31 

Airline fares, which are regulated by the Civil Aero­
nautics Board, are fixed and identical for all flights 
between the same two cities. Therefore, an airline can 
affect passenger demand only by varying the quality 
of its product. Flight frequency is an important element 
of the quality of air transportation. In general, an in­
crease in flight frequency will reduce waiting time for a 
trip by producing shorter intervals between flights and 
raising the probability of obtaining a seat on each 
flight. 32 However, existing schedule competition in many 

31 This evidence is consistent with the findings of a number of 
studies of air transportation. See Lucile Keyes, Federal Control 
of Entry into Air Transportation (Cambridge: Harvard Uni­
versity Press, 1951), Ronald Miller, Domestic Airline Effi­
ciency: An Application of Linear Programming (Cambridge: 
MIT Press, 1963), and Richard Caves, Air Transport and Its 
Regulators (Cambridge: Harvard University Press, 1962). 
32 The elasticity of demand with respect to frequency of flight 
has been estimated to be .4 to .6 by Arthur De Vany in Time 
in the Budget of the Consumer: The Theory of Consumer De­
mand and Labor Supply under a Time Constraint, Ph.D. dis­
sertation, UCLA, 1970. This elasticity is closer to unity in Great 
Britain, where markets have not developed as extensively as 
they have in the United States. Since elasticity is a negative 
function of flights, the United States, having a far greater num­
ber of flights, would be expected to have a lower elasticity. Note 
however, that when all airlines increase frequency, the resulting 
congestion may cause late arrivals with the result that schedule 
delays offset the greater schedule frequency. 

markets provides few benefits to air travelers, and, in 
the aggregate, this competition has raised the cost and 
lowered the quality of commercial air service to and 
from the region. These conch~sions are based on an 
examination of air-carrier schedules and an evaluation 
of the relationship between schedule frequency and 
other dimensions of the quality of air travel. 

THE QUALITY OF AIR TRAVEL 

It is exceedingly difficult to measure or even identify all 
the factors affecting the quality of air service to the 
region. Moreover, it is clear that these factors will be 
valued differently by different users. In any event, in 
any discussion of the quality of service provided by the 
air travel system, among the most important factors 
are safety, travel time, reliability, directness of the trip, 
flight frequency, number of destinations served, com­
fort, high probability of being able to obtain a seat at 
the preferred departure time, and cost. 

Most travelers consider safety a highly important 
factor in the quality of an air trip. Indeed, many con­
tend that safety is an absolute that cannot be traded off 
against increases in airport capacity, reductions in time 
(delay), or other factors in trip quality. Yet the system 
operates in quite a different way. Existing congestion at 
major airports during instrument-flight-rule conditions 
and the consequent overloading of the air-traffic-control 
system increase the probability of mid-air collisions and 
other aircraft accidents. The overloading arises from 
an attempt to operate more flights at the region's air­
ports during instrument-flight-rule conditions than can 
be accommodated. Our analysis suggests that excess 
demand for runway capacity results from policies that 
encourage wasteful competitive scheduling practices 
during peak periods and permit excessive use of the 
airport by general aviation. Further safety hazards are 
created by mixing light aircraft into the traffic stream 
and the generally lower competence of general-aviation 
operators. 

Most persons would rank time savings and schedule 
reliability second only to safety. Much of the popularity 
and growth of air travel results from the travel-time 
savings it offers over competing forms of transportation 
for all but the shortest intercity trips. Although the pres­
ent discussion deals primarily with flight time and air­
borne delays, it is well to remember that the air passen­
ger is concerned with the total trip time and that the 
time spent in the air is only a part-in many instances 



26 JAMAICA BAY AND KENNEDY AIRPORT 

the smaller part-of the total trip time. 33 The remainder 
consists of terminal time (baggage handling, passenger 
processing, etc.) and ground access time. The point 
may already have been reached in the New York region 
at which the improvements in the quality of air service 
can be moJ:e efficiently gained by improving access to 
and from the region's airports than by further reduc­
tions in flight time. Even so, most air travelers are still 
very concerned about flight time and schedule reliabil­
ity; therefore, it is appropriate to inquire how well the 
present system performs in terms of minimizing travel 
time and travel-time delays. 

Overscheduling of commercial-aviation flights and 
excessive use of the region's airports by general avia­
tion produce large delays. The extent and nature of 
these delays have been carefully documented in a 
recent study for PONYA by the RAND Corporation. 
In that study, Carlin and Park determined that peak 
hour delays at Kennedy Airport during the period April 
1967 through March 1968 (prior to the FAA quotas) 
averaged 25 minutes. During instrument-flight-rule de­
parture and arrival conditions, average peak-period 
delays exceeded an hour. Although delays at La 
Guardia and Newark are somewhat shorter than at 
Kennedy, they are still undesirably large, and particu­
larly under instrument-flight-rule conditions. (Peak­
hour departure and arrival delays for all three airports 
and different weather conditions are summarized in 
Appendix A, Table A-3.) 

Carlin and Park estimated that the aggregate cost of 
these delays in 1968 to the users of the region's three 
major airports exceeded $49 million. If the Bay run­
ways would eliminate these delays, yearly benefits of 
this magnitude would be a strong argument for their 
construction. Unfortunately, there is little basis to 
believe these and subsequent additions to airport ca­
pacity will provide any significant long-term reduction 
in delays or other improvements in quality if the pres­
ent methods of allocating peak-hour capacity are con-

83 Existing and anticipated delays and the "relative slowness of 
local access to and egress from transportation terminals" ap­
pears as the second principal conclusion in the Executive Sum­
mary of the Northeast Corridor Report. The project's analysis 
estimates that only 31 percent of the average CTOL ( conven­
tional take-off and landing) aircraft trip within the corridor was 
spent in the air. The report's first conclusion, also concerned 
with ground transportation, was the important reminder that 
auto transportation will remain as the strongly dominant mode 
for intercity trips within the corridor, regardless of the im­
provements which can feasibly be made to other modes. In 
1968 automobile trips accounted for 68 percent of intercity pas­
senger miles within the corridor as contrasted with 11 percent 
for air. Office of High Speed Ground Transportation, U.S. Dept. 
of Transportation, Northeast Corridor Transportation Project 
Report, April 1970, Rept. NECTP-209, pp. S-1, S-12, 1-17. 

tinued. Under the present policies, the potential benefits 
of airport expansion are likely to be dissipated through 
an increase in general-aviation activity and through in­
creases in schedule frequency as air carriers add new 
peak-hour flights and move former peak-hour flights 
back into this slot. 34 

Many of the benefits theoretically available from 
greater schedule frequency are not realized. Most com­
peting peak-hour flights are scheduled to depart at the 
same time. (Because of congestion, actual departures 
may be quite different.) This characteristic of the 
present system is illustrated vividly by peak-period 
schedules between Chicago and New York. In the two­
hour period 4 p.m.-6 p.m., 16 nonstop flights depart 
from O'Hare Airport in Chicago for New York. Nine 
of these depart within 35 minutes and six within 20 min­
utes of 5 p.m. (a 6 p.m. arrival in New York). Four 
flights have identical scheduled departure times ( 5 p.m.) 
and three of these serve La Guardia Airport. 

This pattern is repeated in every major market. It 
is most unlikely that any service will leave Kennedy 
Airport at the scheduled time, and even less likely that 
it will arrive on schedule. The air traveler gains very 
little by leaving 15 minutes earlier when delays nor­
mally average 25 minutes, as at Kennedy Airport. 

Much of the responsibility for this excessive schedule 
frequency in several markets lies with the federal gov­
ernment, particularly the CAB and the FAA. However, 
PONYA cannot escape a major share of the responsibility 
for allowing this inefficient air carrier use of the region's 
airports during peak hours and the serious deterioration 
in the quality of the region's air service that has been 
the inevitable result. 

Our examination of current airline schedules raised 
serious doubts in our minds about the benefits provided 
air travelers by the large number of competing flights 
currently operating in many markets.35 Therefore, we 

"" This is a familiar pattern in highway use in which a new 
(faster) highway draws drivers off existing roads until conges­
tion on the new highway raises travel time until it just equals 
travel time on the next best road, at which point some people 
will switch back to the old road. Runway congestion and high­
way congestion are essentially identical phenomena in that they 
are caused by a failure to charge the marginal user the full cost 
of his use of the scarce capacity. Whereas highway use is hard 
to charge for, there are no such problems with runway use and 
no major difficulties in instituting an efficient pricing system. 
35 Seventy U.S. and foreign cities currently receive at least one 
scheduled nonstop flight (to or from) New York during the 
three busiest hours. During the same three hours, there are ap­
proximately 465 scheduled air-carrier movements. Obviously, 
peak-period (3 peak hours) flight frequency differs greatly 
among these cities. Eight domestic cities have 12 or more 
movements during the afternoon peak period and these account 
for 148 of the 369 movements serving domestic cities. 
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decided to determine how many air carrier movements 
could be eliminated during the 6 p.m.-6:59p.m. peak 
hour, while providing at least hourly service to all cities 
having at least one flight during the hour. Although 
rather arbitrary, this flight frequency is somewhat less 
than the average delay experienced at Kennedy Airport 
during instrument-flight-rule conditions in 1967-68. 
The actual hypothetical schedule provides considerably 
more frequent flights in most markets. We constructed 
hypothetical airline schedules in the following manner: 

1. The number of peak-hour passengers arriving and 
departing on nonstop flights was estimated for all city 
pairs. This estimate was obtained by multiplying aver­
age load factors for 6 p.m.-6:59 p.m. flights serving 
Kennedy Airport (the only available data on load 
factors by flight) times the number of seats currently 
scheduled in each market. 

2. The number of flights per hour in each market 
was computed by dividing the estimated number of 
passengers arriving from or departing to each city dur­
ing the peak hour by the number of available seats per 
aircraft. A vail able seats per aircraft was based on the 
largest aircraft now in use in that market, assuming an 
80 percent load factor to allow for fluctuations in peak 
hour demand. 

It would have been desirable to do similar analyses 
for the entire 24-hour period. This was impossible in 
the short time available. However, we doubt that the 
findings of a more elaborate analysis would differ in 
any important respect. 

The resulting consolidated schedule is summarized 
in Table 1-3. (The hypothetical consolidated schedules 
for each city are presented in Appendix A, Table A-4.) 
This analysis indicates that with existing equipment, the 
number of air-carrier movements during the hour 6 p.m.-
6:59p.m. could be reduced by 34 while still providing 
a minimum of hourly nonstop service (for all markets 

TABLE 1-3 Hypothetical Consolidated Peak-Hour Air­
Carrier Operations in the New York Region Using Existing 
Equipment 

Hypothetical 

Actual 
De par- Move- Movements 

Type Flight Arrivals tures ments (July 1969) 

Domestic 42 59 101 129 
Overseas 11 9 20 26 

Total 53 68 121 155 

currently receiving at least one departure or arrival 
during the peak hour) . Of course, these nonstop ser­
vices could be further augmented by direct flights. For 
example, a nonstop departure to Chicago could be 
scheduled through to Los Angeles, Denver, or San 
Francisco, thereby increasing service frequency to these 
markets. In all but three markets (Miami, Los Angeles, 
and Baltimore), the consolidated schedule still pro­
vided two or more departures in the hour. The low 
frequency in these markets results more from low 
initial frequency (largely because the major duplication 
occurs during other peak hours) than from the schedule 
consolidation. 

By eliminating general aviation (25 operations) and 
reducing the duplication of air-carrier service ( 34 oper­
ations), the total number of peak-hour aircraft move­
ments in the system can be reduced by 59 operations. 
The estimated number of instrument-flight-rule sched­
uled peak-hour movements would then total approxi­
mately 121 as compared with an estimated system 
capacity of 173 movements. This leaves the region's 
airports with 52 peak-hour movements that could be 
used in a variety of ways to improve the quality of air 
service to and from the New York region. For example, 
some might be allocated to high-value general-aviation 
use or charter flights. The remainder might be used to 
increase the quality of commercial air services by in­
creasing peak-hour frequency in some markets or by 
providing nonstop peak-hour flights to some cities not 
now receiving such service. 

The hypothetical schedule consolidations summarized 
in Table 1-3 are limited by the size of available aircraft 
and in particular by the inability of La Guardia to 
accept four-engine jets. The largest commercial aircraft 
in service that can be used at La Guardia Airport is a 
stretched 72 7, which has 180 seats. 36 However, the air 
bus (DC-10/L-1011) will be available in 1972 and 
will have operating characteristics that will permit its 
use at La Guardia. Therefore, we did a second schedule 
consolidation assuming the availability and use of the 
air bus. The results of this analysis, summarized in 
Table 1-4, demonstrate the dramatic impact of the air 

86 There are, however, no practical technological limits on air­
craft size. The size of existing commercial aircraft is limited by 
expected passenger loads rather than technology. 

The Regional Plan Association, in commenting on the secu­
lar growth in aircraft size, has suggested a reasonable estimate 
of the size of the largest operating aircraft in 1990 would be 
1,500 seats, and that, if the present growth rate in size of air­
craft continues, a 2,000-passenger aircraft after 1990 would be 
indicated. The authors add that it is technically feasible today. 
Regional Plan Association, Regional Plan News, No. 89, July 
1969, p. 12. 
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TABLE 1-4 Hypothetical Consolidated Peak-Hour Air­
Carrier Operations in the New York Region Using the Air Bus 

Actual 
Depar- Move- Movements 

Type Flight Arrivals tures ments (July 1969) 

Domestic 36 44 80 129 
Overseas 10 9 19 26 

Total 46 53 99 155 

bus on seat capacity. Using the same minimum hourly 
frequency, it is possible to remove an additional 
22 peak-hour flights from the schedule, thereby reduc­
ing the required number of peak-hour movements to 99. 
As in the previous example, this capacity could be used 
in a variety of ways to improve the quality of air 
service to the region. (The results of these consolida­
tions for those cities with flights arriving in or departing 
from New York during the peak hour are summarized 
in Appendix A, Table A-4.) Unlike the schedule con­
solidation that relies on existing aircraft, departure fre­
quency is reduced sharply when the air bus is employed. 
This is illustrated in Table 1-5, which summarizes 
existing frequencies (assuming an equal spacing of 
flights), those based on existing equipment, and those 
assuming availability of the air bus. Use of the air bus 
leaves only one market (Chicago), where current peak­
hour passenger departures justify more than a single 
hourly departure. 

Schedule consolidations could be accomplished 
through administrative or economic means (landing 
charges). However the overscheduling is eliminated, the 
benefits are roughly the same-a decrease in congestion 
that would reduce the total cost of air transportation in 
the region, and larger loads per aircraft movement, 
which would reduce the cost of serving high-volume city 
pairs. 

With existing fare structures, these consolidated flight 

TABLE 1-5 Schedule Frequency in Domestic Markets with 
Schedule Consolidation 

With With 
Schedule Existing Air 
Frequency Actual Aircraft Bus 

10 minutes 1 
15 minutes 1 1 0 
20 minutes 5 2 0 
30 minutes 8 9 1 
60 minutes 2 5 16 

Total 17 17 17 

schedules would be very profitable to the commercial 
airlines. 37 At a later point, we will discuss how these 
"valuable" schedule slots might be allocated among air 
carriers. However, it is sufficient to point out now that 
the large operating savings resulting from these schedule 
consolidations should permit sizable reductions in the 
price of air travel, and particularly in very dense mar­
kets. The resulting increases in air travel would have to 
be incorporated in the forecasts of demand for runway 
capacity. 38 

Part of these cost savings could also be used to pay 
a larger share of the direct and indirect costs of airport 
operation. Currently, the adverse effects of noise on 
humans are inadequately considered by air carriers and 
airport operators in making decisions about aircraft 
design and use, and airport operations. A portion of the 
operating cost savings from schedule consolidation 
might well be devoted to paying for quieter engines or 
other means of reducing the adverse impact of the air­
port on surrounding communities. 

A NOTE ON FUTURE DEMAND FOR RUNWAY SPACE 

Construction of additional runways at Kennedy Airport 
would take an estimated seven years. Therefore, the 
decision to begin construction should depend less on 
current conditions than on the demand for capacity in 
seven years. A detailed discussion and evaluation of the 
available forecasts of airport demand and of the meth­
odology used in making them is contained in Appen­
dix B. However, because of the importance of these 
projections to our evaluation of the benefits of airport 

37 It is paradoxical, but probably true that higher landing charges 
would increase air-carrier operating costs by less than they 
would be reduced through the economies that the higher land­
ing charges would bring about. Competition among the airlines 
would, with CAB approval, then bring about some redu~tion in 
fares. However, if the consolidation is achieved through admin­
istrative means, a grant of a peak-hour landing slot would be­
come a grant of a highly valuable limited monopoly right, the 
profits of which would accrue to the airline rather than to the 
air traveler or airport operator. 
38 CAB estimates of the price elasticity of demand for air travel 
suggest that air passenger travel will increase by 1.6 percent 
with each 1 percent decrease in fare levels. Source: "The De­
mand for Air Travel: A Regression Study of Time-series and 
Cross-sectional Data in the U.S. Domestic Market," by Samuel 
L. Brown and Wayne S. Watkins. Paper given at the 47th An­
nual Meeting of the Highway Research Board: National Re­
search Council, Washington, D.C., January 16, 1968. How­
ever, because of the ease with which average aircraft size can 
be increased, it is doubtful that these increases necessarily im­
ply much increase in peak-hour aircraft movement. 
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TABLE 1-6 Alternative Forecasts of Instrument-Flight-Rule Peak-Hour Airline Aircraft Movement Demand, by Airport 

Region 
Kennedy La Guardia Newark Total 

PONY A RAND PONY A RAND PONY A RAND PONY A RAND 

(1966) (1969) (1966) (1969) (1966) (1969) (1966) (1969) 

1967 (actual) 87 87 36 36 32 32 155 155 
1970 (projected) 73 93 33 66 35 43 141 202 
1975 (projected) 59 94 36 69 42 56 137 219 
1980 (projected) 62 87 39 69 51 57 152 213 

Sources: 
H. S. Campbell et al., Alternative Det·e/opment Strategies for Air Transportation in the New York Region. 1970-1980. Memorandum RM-5815-PA, 

August 1969, p. 13. 
The Port of New York Authority, Airport Requirements and Sites to Serve the New Jersey-New York Metropolitan Region. 1966, p. 22. 

expansion, a brief summary of the principal findings of 
our review is presented at this point. 

Two sets of projections of peak-hour aircraft demand 
for runway space at the region's three major airports 
have been published: (1) projections for 1970, 1975, 
and 1980 published by PONYA in 1966,39 and (2) pro­
jections for the same years included in a RAND Corpora­
tion study published three years later.40 • 41 

Despite some important differences between the two 
sets of projections, both clearly point to the growth of 
general aviation as a major source of future peak-hour 
demand for the region's three major airports. Indeed, in 
the earlier study, projected increases in general-aviation 
usage account for all the increases in peak-hour de­
mand. The 1966 PONYA projections show no growth in 
the number of peak-hour air-carrier movements at the 
region's airports between 1967 (actual) and 1980 in 
spite of a more than twofold increase in the number of 
air travelers (Table 1-6). 

The RAND study does project a substantial growth in 
peak-hour air-carrier movements; from 155 in 1967 
(actual) to 213 in 1980 (Table 1-6). Virtually all the 
projected increase occurs in the three-year period 1967-
1970, when peak-hour air-carrier movements are ex­
pected to increase by more than 30 percent. We were 
unable to obtain data on actual increases in peak-hour 
movements between 1967 and 1970, but total yearly 
movements increased by only 14 percent during the 
three-year period. 

39 The Port of New York Authority, "Airport Requirements and 
Sites to Serve the New Jersey-New York Metropolitan Region," 
New York: 1966. 
•• Campbell, H. S., D. M. Landi, and A. J. Rolfe, "Systems for 
Air Transportation Serving the New York Metropolitan Area, 
1975-1980," RAND Corporation Memorandum RM-5819-PA 
(Santa Monica: August 1969). 
" Campbell, H. S., A. Carlin, S. L. Katten, and others, "Alterna­
tive Development Strategies for Air Transportation in the New 
York Region, 1970-1980," RAND Corporation Memorandum 
RM-5815-PA (Santa Monica: August 1969). 

The difference between the PONYA and RAND projec­
tions of air-carrier movements results from markedly 
different projections of total passenger demand. The 
PONYA study assumed that, in 1980, air passenger trips 
to and from New York would be 65 million; the RAND 

study assumed that the 1980 figures would be 91 mil­
lion. However, the two studies assume the same pro­
portion of total travel occurring in the peak hour 
( 8 percent) and the same number of passengers per 
peak-hour air-carrier movement. Thus, the ratio of total 
passengers to aircraft movements is identical in the two 
studies-427,000 annual passengers per peak-hour 
movement.42 

The larger increase in projected air-carrier demand 
in the RAND study is partially offset by a smaller pro­
jected growth in general aviation. The RAND study does 
not present general-aviation forecasts for years beyond 
1975; however, in that year an estimated 61 general­
aviation flights are to use the region's three major air­
ports during peak-hour instrument-flight-rule condi­
tions. This represents a 28 percent increase in peak­
hour instrument-flight-rule general-aviation movements 
between 1967 (actual) and 1975 and a 56 percent 
increase between 1970 (projected) and 197 5. The pro­
jected increase between 1967 and 1975 in the PONYA 

study is 119 percent. 
As noted earlier, proponents of airport expansion 

minimize the contribution of general aviation to exist­
ing congestion and future airport demand; however, 
examination of current and projected use of the region's 
airports makes clear that the alleged need for additional 
capacity is predicated on a rapid and heavily subsidized 
growth in general-aviation activity. Growth in air­
carrier movements appears to be either not a factor at 
all or only a small factor in the future demand for air-

'"This ratio in 1980 for the PONY A study is 65,000,000 annual 
passenger trips -7- 152 daily peak-hour movements=427,000. 
The ratio for the RAND study is 91,000,000 annual passenger 
trips -7- 213 daily peak-hour movements= 427,000. 
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port facilities. Heavy current and projected usage of the 
region's three major airports by general aviation during 
peak hours is, in turn, the result of a system of charges 
for runway use during peak hours that are but a fraction 
of the costs of providing additional capacity. 

ADMINISTRATIVE AND PRICING METHODS OF 
INCREASING RUNWAY PRODUCTIVITY 

The findings of our analysis of existing and projected 
airport use in the New York region are hardly novel. 
Every "independent" evaluation of airport congestion 
at the nation's major airports has reached nearly the 
same conclusions. 43 The following excerpts from the 
report by the Aviation Subcommittee of the Senate 
Commerce Committee are typical44 : 

There is severe congestion existing today, in the air, on the 
runways, in the terminals, and in the ground approaches to the 
airports. Other ways must be sought to alleviate this congestion 
at and around our nation's airports. These solutions entail bet­
ter utilization of existing airport facilities and impinge to some 
extent upon the virtually unlimited access which all segments of 
aviation have at airports today . . . 

Congestion in the air around airports and on the runways is 
caused by a combination of general aviation aircraft flying into 
and out of major hub airports and the peak hour scheduling 
practices of the airlines. This congestion can be isolated fur­
ther to certain periods of time during the day. It is not prevalent 
around the clock on a 24-hour-a-day basis. Much of today's 
congestion at the major hub airports can and should be eiimi­
nated by a more effective utilization of existing airport 
facilities . . . 

<a Independent evaluations are studies not sponsored by a spe­
cial interest group, such as the commercial airlines, general 
aviation operators and their trade associations, and airport 
operators. Examples of the latter are contained in: U.S. Con­
gress, House of Representatives, 91st Congress, Aviation Facili­
ties Maintenance and Development, Part 1, Hearings Before the 
Committee on Interstate and Foreign Commerce, Serial No. 
91-22. Other "independent" analyses reaching virtually iden­
tical conclusions include: Joseph V. Yance, "Movement Time 
as a Cost in Airport Operations," Journal of Transport Eco­
nomics and Policy, Vol. III, No. 1, January 1969, pp. 1-9; idem, 
"Efficient Allocation of Airport Capacity," Paper presented at 
Southern Economic Association Meetings; St. Louis, Mo., No­
vember 14, 1969 (mimeo); Mahlon Straszheim, "Airport Con­
gestion and its Solution: Investment, Pricing, and Scheduling 
Adaptations," Paper presented at the American Economic As­
sociation Meeting, Chicago, Ill., December 27-29, 1969 
(mimeo); Regional Plan Association, "The Region's Airports," 
Regional Plan News, No. 89 (July 1969). 
"U.S. Congress, Senate, Aviation Subcommittee, Committee on 
Commerce, The National Airport System, 90th Congress, 2nd 
Session, U.S. Government Printing Office, Washington, D.C., 
p. 7. 

In their August 1969 report to PONYA, Carlin and 
Park discuss several methods to achieve a more efficient 
use of runway space at the region's three major airports. 
These include two runway pricing alternatives, equilib­
rium marginal cost pricing and proportional marginal 
cost pricing, and several administrative measures. 

Carlin and Park contend that equilibrium marginal 
cost prices (prices equal to the marginal costs that an 
airplane imposes on others using the airport) would 
promote the most efficient use of airport capacity. How­
ever, they reject this pricing policy on the grounds that 
fees of the magnitude implied by this policy would pro­
vide PONYA with "an embarrassment of riches" and 
require the renegotiation of long-term leases. Neither 
of these objections seems very compelling to us, par­
ticularly since airport users impose heavy costs on the 
surrounding communities in the form of noise, conges­
tion, and air and water pollution. The "riches" obtained 
from higher landing fees might well be devoted to off­
setting some of the environmental damages caused by 
the airport.45 Second, the need to renegotiate long-term 
leases cannot be an overriding consideration in an 
evaluation of this kind. The sanctity of existing long­
term leases cannot be considered as an absolute any 
more than can the sanctity of a Jamaica Bay bird sanc­
tuary or its coastal wetlands. All these competing values 
must be considered in the broader context of the bene­
fits and costs to society. 

As a way out of the "embarrassment of riches" 
dilemma, Carlin and Park propose the use of propor­
tional marginal cost prices. Proportional marginal cost 
prices are designed to yield the same yearly revenue as 
the present system of landing charges, but would vary 
by time of day and by aircraft type in proportion 
to the marginal delay costs caused by these operations. 
Table 1-7 summarizes simplified proportional marginal 
cost price schedules for Kennedy and La Guardia Air­
ports.40 It is useful to compare the proportional mar­
ginal cost prices with the "value of service" fees existing 
on August 1, 1968, summarized in Table 1-8. (After 
August 1, 1968, as noted previously, PONYA instituted 
a minimum $25 fee for the use of duty runways during 
certain busy periods.) The latter set of charges do not 
vary by time of day (extent of congestion), depending 
instead only on aircraft weight and whether the user is a 
lessee or not!7 

•• This possibility is recognized, but presumably discarded, by 
Carlin and Park, op. cit., p. 116. 
.. These prices are a smoothed set of proportional marginal cost 
prices assuming the present practice of base computing landing 
fees for each airport separately. 
' 7 At La Guardia, where congestion is much less, landing fees 
for air carriers are between 3 and 4 times as high as at Kennedy 
and there is no exemption from the $25 minimum fee. This 
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TABLE 1·7 Simplified Proportional Marginal Cost Prices (in dollars) Yielding Current Port Authority Airline Revenue at 

Each Airport 

Kennedy LaGuardia 

Hour Present Air Carrier General Aviation Air Carrier General Aviation 
of Mini-
Day mums• Arr. Dep. Arr. Dep. Arr. Dep. Arr. Dep. 

00-01 5 5 5 5 5 0 0 0 0 

02-07 5 0 0 0 0 0 0 0 0 

07-08 5 0 0 0 0 5 5 5 5 

08-09 25 •. c 5 5 5 5 30 25 15 15 

09-10 25 •. c 10 10 10 10 30 25 15 15 

10-11 5 10 10 10 10 20 15 10 10 

11-12 5 10 10 10 10 20 15 10 10 

12-13 5 10 10 10 10 20 15 10 10 

13-14 5 10 10 10 10 70 65 40 35 

14-15 5 10 10 10 10 70 65 40 35 

15-16 25 c 25 15 20 15 125 105 70 60 

16-17 25 c 100 45 85 40 110 95 65 55 

17-18 25 c 80 50 70 45 80 70 45 40 

18-19 25 c 80 50 70 45 80 70 45 40 

19-20 25 c 45 35 40 30 30 25 20 15 

20-21 5 45 35 40 30 30 25 20 15 

21-22 5 20 15 15 15 5 5 5 5 

22-24 5 10 10 10 10 0 0 0 0 

• The $5 minimum applies to departures only; the $25 applies to one departure and arrival if either occurs during hour specified. 
• Monday through Friday only. 
o Scheduled air taxis can avoid these minimums by using nonduty runways during instrument-flight-rule conditions. As a result the average general-

aviation charge at Kennedy during these hours was $12. 
Source: Carlin and Park, op. cit. p. 129. 

From this evaluation of marginal cost pricing, Carlin 
and Park conclude that: 

Proportional marginal cost pricing, however, with total air 
carrier fees equal to present Port Authority collections would 
increase airport efficiency while benefiting most of the users 
through decreased congestion. 

. . . proportional marginal cost fee schedules would "dis­
courage small airplanes somewhat more than the present mini­
mum fees charged during peak hours, but would result in 
roughly the same range of fees as at present . . . 

If proportional pricing reduced general aviation duty runway 
use to one-quarter of pre-August 1960 levels, the schedule evalu­
ator indicates that delay costs to Kennedy arrivals would be 
reduced to $6 million annually." 48 

In their discussion of runway pricing alternatives, 
Carlin and Park point out that PONYA's introduction in 
August 1968 of a minimum $25 landing fee during 
certain busy hours was a valuable first step toward a 

anomaly, where the more congested airport is one fourth as ex­
pensive as the less congested one, is due to the method of com­
puting landing fees. These charges are obtained by dividing 
total costs (operating costs plus historical construction and 
land-acquisition costs) by total use. La Guardia is more ex­
pensive than Kennedy because it has recently undergone exten­
sive expansion. 
.. Carlin and Park, op. cit. p. vii. 

TABLE 1·8 Schedule of Charges (in dollars) for Use of 

Public Landing Areas (1968, prior to August 1) 

Charge per Takeoff 
and Landing for Kennedy La Guardia Newark 

707, Series 300 78 135 

727, Series 100 38 142 61 
DC-9, Series 10 21 85 33 
FH-227 (air carrier) 10 45 17 
DC-3 (nonlessee) 9 24 10 
Lear Jet (Model25) 5 14 6 
Aero Commander (500V) 5" 6 5" 
Cessna 172 s• s• s• 

• Not applicable. 
• Determined by the $5 minimum rather than aircraft weight. 
Source: Carlin and Park, op. cit. 

more rational pncmg policy.49 Moreover, they show 
that until the region's airports became congested, a rea­
sonably defensible case existed for the "value of ser­
vice" pricing of runways used by PONYA. However, they 
point out that "like most pricing systems, this one has 
tended to be retained after the conditions that favored 

•• Ibid . 
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its adoption have changed." 50 The object of "value of 
service" pricing was to encourage small airplanes to use 
the airport capacity which would otherwise have been 
wasted. When there is excess demand, the continued use 
of "value of service" pricing makes congestion worse 
by encouraging low-value users to use the large and 
often more convenient air-carrier ports. 

Carlin and Park provide no estimates of equilibrium 
marginal cost prices at the region's major airports dur­
ing peak hours. However, their discussion of equilib­
rium marginal cost pricing indicates they believed these 
prices would be considerably higher than the recom­
mended proportional marginal cost prices. If they were 
correct in this judgment, proportional marginal cost 
prices would leave some excess demand for runway 
space during busy periods and some congestion. For 
this reason, Carlin and Park suggest two combination 
pricing-administrative measures that might be more 
efficient than either a "pure" proportional marginal cost 
pricing scheme or any of the "pure" administrative 
methods outlined in their report. The first of these 
proposals is the issuance of short-term transferable 
permits for schedule "slots" during peak hours in pro­
portion to current use. Users would be permitted to 
trade permits for these "slots," but permits covering 
future periods would always be reissued to the same 
initial users. The number of permits issued for each 
hour would be chosen administratively to approximate 
the efficient number. The second proposal combines 
proportional marginal cost pricing and administrative 
measures to limit use to a more efficient level. 

Any of the proposals of Carlin and Park would in­
crease the efficiency of airport operations and the 
aggregate welfare of airport users. However, our investi­
gation suggests that Carlin and Park may have been 
too hasty in their rejection of equilibrium marginal cost 
pricing. The overall level of existing charges for airport 
use fails to recognize either the current opportunity cost 
of airport real estate or any of the heavy environmental 
costs imposed by airport operation on surrounding com­
munities. As many as possible of these additional costs 
should be charged to airport operators and airport 
users. Finally, we believe Carlin and Park underestimate 
the effect of higher peak-period landing fees on air­
carrier schedules. Our analyses of airline schedules sug­
gest that prices at the level shown in Table 1-8 might 
significantly reduce the number of peak-hour flights by 
air carriers. A recent request to the CAB by Trans 
World, United, and American Airlines for permission 
to reduce collectively seat-mile capacity on 15 U.S. air 
routes supports the view that excess capacity exists in 

"'Ibid., p. 112. 

several markets and suggests air-carrier response to 
higher landing fees might be much greater than is 
commonly believed. 51 

If our judgment about the price elasticity of general­
aviation and air-carrier movements proved to be more 
correct than that implied by the Carlin and Park analy­
sis, peak-period equilibrium marginal cost prices might 
not be much higher than the proportional marginal cost 
prices summarized in Table 1-7.52 Under these circum­
stances, the "embarrassment of riches" feared by Carlin 
and Park might not occur. 

Even though our analysis suggests that a peak-hour 
landing fee of $100 might be close to the equilibrium 
marginal cost prices for the region's three major air­
ports, considerable uncertainty remains. If the present 
slump in air traffic continues, it might be sufficient to 
increase the minimum landing fees to $50.53 If excess 
demand continues, the fees might then be raised to 
$100 and $150 successively. 

OTHER ALTERNATIVES FOR IMPROVING 
INTERCITY PASSENGER TRAVEL 

The methods of modifying runway use described above 
would provide an immediate improvement in the quality 
of air service to the region. None of the proposals to 
construct more runways can make this claim. In addi­
tion, these measures might demonstrate that the provi-

51 A New York Times story on August 29, 1969, reported that 
"The airlines contended that elimination of excess capacity on 
the routes was essential to avert serious economic difficulties 
for the companies ... and that in the last quarter of 1969, 
56 percent of the seats in the markets involved were unoccu­
pied." Four of the routes included New York (New York-Los 
Angeles, New York-Phoenix, New York-San Francisco, and 
New York-San Diego). Robert Lindsey, "Three Airlines Join to 
Request Flight Cuts on 15 Routes," New York Times, August 
29, 1970, pp. 1 and 49. 
62 This should not be read as an endorsement of this particular 
price schedule. In particular, we can think of no valid reason 
for charging a lower price for a more congested, and presum­
ably more desirable, airport than for a less congested one. 
53 The minimum should apply to all aircraft using the airport 
during instrument-flight-rule conditions. If aircraft are per­
mitted to use off-duty runways during visual-flight-rule condi­
tions and duty runways during instrument-flight-rule conditions, 
the result is the same as if they were permitted to use duty run­
ways at all times at a reduced rate. From the point of view of 
aircraft operators, the fee for all-weather use of the airport is 
the expected landing charge, i.e., the landing fee for use of the 
airport during instrument-flight-rule times the probability of 
instrument-flight-rule conditions plus the landing fee for use of 
the airport during visual-flight-rule times the probability of vis­
ual-flight-rule conditions. 
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sion of additional capacity should be postponed.54 This 
deferment would save large amounts of real resources, 
would prevent an irreversible commitment of a natural 
resource, and would widen the range of alternatives. 

Our evaluation of technological alternatives to the 
Jamaica Bay runway expansion was necessarily limited, 
but it suggested three propositions: 

1. That the introduction of new air-traffic-control 
systems, based on existing technology, would permit 
large increases in runway capacity at Kennedy, La 
Guardia, and Newark Airports without increasing the 
area devoted to runways; 

2. That in the next decade or two it may be possible 
to develop other and better methods of increasing inter­
city passenger capacity; and 

3. That neither of these developments will occur 
unless Congress, the Department of Transportation, 
and the FAA provide much stronger leadership, since 
many of the alternatives for improving transportation 
lie outside the jurisdiction and competence of PONYA 

or any other local body. 

Our evaluation of air-traffic-control technology per­
suaded us that major improvements in control can be 
achieved within the next decade and that these im­
provements could fundamentally change the relation­
ship between runway capacity and the area needed for 
runways. Improvements in air traffic control would 
permit increases in capacity well beyond the increase 
provided by the Jamaica Bay runway proposal with 
no, or only small, incursions into the Bay. (A more 
complete discussion of air traffic control and its rela­
tionship to the area needed for runways is contained 
in Chapter 4.) 

We were equally persuaded that these desirable im­
provements in air traffic control are unlikely to occur 
in time unless Congress, the FAA, and the Department 
of Transportation act much more aggressively. A major 
program of research and development for air traffic 
control will require substantial federal funding. The 
new aviation trust fund could provide these large sums 
of money for the development and implementation of 
such a system. However, funds needed for this develop-

.. If equilibrium marginal cost pricing is used to allocate run­
way space, it provides an unambiguous test of whether addi­
tional capacity is needed. Additional capacity is justified when 
the aggregate payment for peak period runway use (aggregate 
yearly revenues from the peak period) equals the properly dis­
counted costs of additional capacity, including any incremental 
social costs, such as greater environmental damage to surround­
ing communities. In addition, there may be some incremental 
social benefits from additional capacity beyond the benefits to 
runway users. We doubt if these are anywhere as large as the 
incremental social costs, but further research is needed to judge 
this question. 

ment will probably not be available, if trust fund mon­
ies are spent for the construction of additional runways 
at Kennedy Airport and elsewhere. Congress and fed­
eral officials should avoid using 'trust fund monies for 
unnecessary and avoidable additions to existing air­
ports. Research and development, testing, and imple­
mentation of improved air-traffic-control systems should 
have first claim on the aviation trust fund. 

Improvement in air traffic control is simply an al­
ternative method of increasing runway capacity for 
conventional air transportation systems. There are, 
however, many other possibilities to improve the re­
gion's accessibility, some of which appear advantageous 
to increases in capacity at the region's three major 
airports. 

STOL (short take-off and landing) and VTOL (vertical 
take-off and landing) systems are two of the most 
promising of these alternatives. The interest in v /STOL 

is hardly surprising. STOL and VTOL systems have a num­
ber of possible advantages as methods of increasing 
capacity in short- and medium-distance markets, over 
expansions of existing CTOL (conventional take-off and 
landing) airports. Specifically, these systems could 
provide service to locations more convenient to Man­
hattan and could thereby provide short-distance air 
travelers with faster and more convenient service to 
the core. Moreover, since destinations within 250 miles 
of New York City currently account for 23 percent 
of all domestic and overseas air passenger trips from 
the region and for 43 percent of all aircraft movements, 
the development of STOL and VTOL is a useful alterna­
tive to the construction of additional CTOL runways 
at the region's three major airports. 

T. F. Kirkwood and S. L. Katten evaluated the po­
tential of VTOL and STOL systems in the New York 
region as part of the studies of air transportation sys­
tems carried out by the RAND Corporation for PONYA. 

They concluded that "by 1980 a downtown VTOL port 
operating in competition with the major airports might 
attract on the order of 10,000 passengers a day (about 
9 percent of the total air passenger traffic in the New 
York area)." This would reduce air-carrier arrivals 
at the region's airports by more than 200, or about 20 
percent, per day in 1980. Even greater use of v /STOL 

could be induced by discontinuing CTOL services be­
tween New York and those cities most efficiently served 
by v /STOL. If this were done v /STOL might handle as 
many as 30,000 passengers and reduce CTOL use of the 
region's three major airports by roughly 40 percent.55 

55 T. F. Kirkwood and S. L. Katten, The Potential of v /sToL 
Aircraft for Passenger Travel in the New York Region, the 
RAND Corp. Memorandum RM-5816-PA, August 1969, Santa 
Monica, California, p. v. 
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The potential of v /STOL figures prominently in the 
Regional Plan Association's July 1969 assessment of 
proposals for a fourth airport. The authors of the As­
sociation's report observe that Eastern Airlines and 
American Airlines have been testing a commercially 
available STOL aircraft, the Breguet 941, which seats 
64 passengers and cruises at 250-280 mph. The report 
concludes that STOL aircraft are likely to be "a more 
significant source of diversion than either the peripheral 
airports or high speed conventional rail." "6 

The Northeast Corridor Transportation Project has 
conducted the most comprehensive analysis of intercity 
passenger transport alternatives for the Boston-Wash­
ington Corridor. Its findings about v /STOL's feasibility 
and potential were even more optimistic than those by 
RAND or the Regional Plan Association. The authors 
of the Northeast Corridor Transportation report con­
clude that a STOL system could be developed by 1975 
that would account for 12 percent of the Corridor 
intercity travel market (as a percentage of passenger 
miles) as contrasted with 3 percent for CTOL. If a STOL 
system were not installed, their analyses suggest that 
CTOL would account for approximately 9 percent of 
the intercity passenger miles in the Corridor in 1975."7 

Moreover, the analysis indicates that the STOL system 
would reduce the number of passengers using New 
York's CTOL airports for trips to Corridor cities by two 
thirds. 58 

The estimated capital cost of this Corridor STOL 
system is $195 million or somewhat less than the lower 
bound estimated cost of the proposed Jamaica Bay 
runways. Moreover, the estimated incremental annual­
ized costs of this project, using a 10 percent return on 
investment, equal the annual revenues."" 

In spite of the enthusiasm for STOL systems apparent 
in the Northeast Corridor Project, RAND, the Regional 
Plan Association, and similar analyses of New Y ark's 

56 The Regional Plan Association report questions the desira­
bility of building a fourth airport and proposes instead a variety 
of measures for improving the efficiency of the existing airports 
similar to those outlined in this report. Regional Plan Associa­
tion, "The Region's Airports," Regional Plan News, July 1969, 
No. 89, p. 14. 
57 The Northeast Corridor Project did elaborate "systems an­
alyses" of nine alternative corridor systems that might be de­
veloped by 1975. These alternative systems consisted of different 
combinations of intercity modes. This figure is based on alter­
native II, which consists of auto, bus, CTOL, demonstration rail 
(expanded turbo train and metro liner service), and STOL. North­
east Corridor Transportation Project Report, p. S-13. 
58 Northeast Corridor Transportation Project Report, p. 1-19. 
"'This is because fares in the STOL and VTOL systems were set at 
a level that exactly equated annualized costs of revenues with 
a 10 percent return on investment. 

intercity transportation problem, many difficult prob­
lems must be solved before such systems begin opera­
tion. For example, many aviation experts doubt the 
reliability and safety of STOL systems because of control 
problems during high winds. Others believe that STOL 
enthusiasts have underestimated the difficulties of pro­
viding independent air navigation systems. 

Many of these STOL critics are VTOL enthusiasts, who 
see great promise in VTOL to develop safe and effective 
short- and medium-range air systems. The unsolved 
technological-economic problems are far more numer­
ous for VTOL than for STOL, but if a safe and economic 
VTOL system can be developed, the benefits would ap­
pear to be much greater. Several of the hypothetical 
system alternatives evaluated by the Northeast Corridor 
Project included both STOL and VTOL. The VTOL system 
evaluated in the Corridor study had an estimated capi­
tal cost that was five times that of the STOL system; 
however, it too was expected to break even in 1975 
with a 10 percent return on investment. Moreover, it 
provided an even larger reduction in CTOL passenger 
miles (Corridor intercity trips only). In the system 
alternative including both STOL and VTOL, the 1975 
shares of Corridor travel were estimated to be CTOL 
(2 percent), STOL (10 percent), and VTOL (14 per­
cent).60 

It is apparent that both VTOL and STOL deserve seri­
ous study as ways to increase the quality and quantity 
of intercity travel to and from New York. However, as 
with improvements in air traffic control, the develop­
ment of v /STOL systems appears beyond the capacity 
of PONYA acting alone.61 Early realization of the appar­
ent benefits from v /STOL will require a stronger federal 
role in the research, development, planning, and im­
plementation of these systems. If an aggressive program 
of research and development were begun immediately, 
one of these technologies might well be available by 
the time capacity at the three major airports becomes 
inadequate. 

60 VTOL was included in four of the nine Alternative Corridor 
Systems. The market share refers to Alternative No. VI, which 
consists of auto, bus, CTOL, sToL, and DEMO rail. It is essen­
tially identical to Alternative II, except for the addition of 
VTOL. 
61 For example, Kirkwood and Katten point out that the quality 
of v/sTOL service will depend critically on the deve!opment of 
v/sToL ports at central locations in other cities. Moreover, a 
v/sTOL system for New York alone probably does not provide 
a large enough market for v/sToL aircraft to justify their de­
velopment in the absence of subsidy. Early development of a 
v/sToL system then would appear to require federal leadership 
and planning at minimum cost and likely a model subsidy for 
research and development. Kirkwood and Katten, op. cit., p. 84. 
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INTERCITY GROUND TRANSPORTATION 

Trips between New York and the five major cities on 
the Boston-Washington rail line account for 17 percent 
of all domestic and overseas enplanements at the region's 
three major airports. Moreover, 27 percent of aircraft 
departing from these three airports have their first stop 
in one of these cities. Thus it is hardly surprising that 
many persons have suggested improving intercity rail 
service between New York and Washington and New 
York and Boston as a way of reducing the load on the 
region's airports. 

Like sTOL and VTOL, improved rail service in the 
Northeast Corridor would provide an alternative not 
currently available. Many persons might well prefer 
these services and for many trips it would be more 
direct and faster than existing or proposed CTOL 
services. Thus, increases in capacity obtained from im­
proved intercity rail services might provide greater 
benefits than equivalent increases obtained by expand­
ing Kennedy, La Guardia, or Newark Airport. 

The Northeast Corridor Project evaluated three con­
ventional rail alternatives, representing successively 
higher performance capabilities and higher costs. The 
first, DEMO, consisted of an expansion of present metro­
liner and turbotrain service by private or public means 
to meet the increases in demand for rail passenger 
service forecast for 1975. New equipment, comparable 
to the Metroliner, and the elimination of some grade 
crossings would permit sustainable top speeds of ap­
proximately 125 mph. Its estimated ~apital cost is ~70 
million and it would produce an estimated annualized 
surplus' (incremental annual revenues minus incre­
mental costs) of $83 million a year in 1975.62 

Although the Corridor Project analysis indica~es 

that patronage of the main-line rail passenger service 
between Boston-Washington and intermediate points 
would increase between 1968 and 1975, rail patronage 
for the entire Corridor would decline as a result of the 
elimination of existing services off the main line. Since 
the study does not forecast 1975 modal shares without 
DEMO (by implication, the study assumes that DEMO 
is the minimum action that will be taken), it is not 
possible to estimate the relief these hypothesized im­
provements would provide CTOL. However, beca~se of 
DEMo's limited route structure, a large proportion of 
the trips diverted to DEMO originate in or are d~stined 
for New York. Therefore, it is obvious that Imple­
mentation of the DEMO program would reduce demands 
on the region's airports, although by much less than 
the v /STOL alternatives discussed previously. 

The second level of rail improvements evaluated in 

" 2 Northeast Corridor Transportation Project Report, p. S-22. 

the Corridor study, HSRA (high-speed rail on existing 
right-of-way), involved upgrading the existing Penn­
Central route from Boston to Washington to permit 
passenger trains to run at a sustained top speed of 150 
mph over substantial portions of the track. These im­
provements, which have an estimated capital cost of 
nearly $1.6 billion would permit terminal-to-terminal 
speeds over the entire route of 109 mph as contrasted 
to 72 mph for the DEMO system. It was estimated that 
HSRA would capture 12 percent of the Corridor intercity 
travel market as contrasted with 8 percent for DEMO. 
As with the DEMO system, the share of Corridor inter­
city trips originating in or destined for New York City 
is much larger. Unfortunately, the Project's analysis 
indicates this higher performance rail system would 
require a subsidy of $27 million a year in 1975 and 
would probably not be commercially viable for 10 to 15 
years beyond 1975."" 

The Corridor Project also considered a still-higher­
performance conventional rail system, HSRC (high­
speed rail on new right-of-way). HSRC would be a com­
pletely new 200 mph passenger railroad serving the 
centers of the seven largest Northeast Corridor cities 
and four suburban park and ride terminals located near 
major highways. The concept is similar to the Japanese 
New Tokaido line, but calls for a higher level of per­
formance in the equipment. Unfortunately, HSRC has 
an estimated capital cost of $2.6 billion, would require 
a subsidy of $67 million a year in 1975, and would 
attract only 15 percent of the Corridor intercity traveJ.64 

In addition to the three conventional high-speed rail 
systems, the Corridor Project evaluated a 300-mph 
Tracked Air Cushioned Vehicle System (TACV). The 
T ACV used in the Corridor studies would operate over 
the same route and use the same terminal locations 
as the HSRC system. Because of its limited route struc­
ture and heavy dependence on ground access systems, 
TACV captures only a marginally larger share of the 
market-18 percent as contrasted with 15 percent for 
HSRC and 12 percent for HSRA-with significantly higher 
capital costs-$3.3 billion for TACV as compared with 
$2.6 billion for HSRC and $1.1 billion for HSRA. 65 TACV 
would have an annualized deficit in 1975 of an esti­
mated $148 million per year. The Corridor study esti­
mates TACV would break even in 1995, but in the in­
terim it would have required a subsidy totaling $1.2 
billion over the 20-year period 1975-95. By compari­
son the HSRA system is expected to break even between 
19S5 and 1990 and would have an accumulated deficit 
by that time of $355 million. The much greater tech-

63 Northeast Corridor Transportation Project Report, p. 5-16. 
64 Northeast Corridor Transportation Project Report, p. S-22. 
65 Ibid. 
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nological uncertainties as well as the large capital cost 
and yearly subsidies would appear to make TACV a less 
promising alternative than any of the high-performance 
rail systems. 

Any discussion of intercity ground transportation 
must consider the role of highway transportation. In 
the entire United States, auto travel accounted for 87.7 
percent of total intercity passenger miles in 1968, and 
travel by bus accounted for an additional 2.3 percent. 
Highway's share of the Northeast Corridor travel mar­
ket was somewhat less than its share of the national 
market, but it still accounted for 76 percent of total 
intercity passenger miles, with 67.6 percent of these 
provided by automobiles and 8.4 percent by bus.66 

By 1975 the Corridor Project anticipates that both 
automobile and bus shares will be larger. Automobile 
travel is expected to increase its market share from 68 
to 73 percent and bus from 8 to 9 percent. During the 
same period intercity passenger miles by air are ex­
pected to decrease from 11 to 9 percent.67 

There have been significant technological improve­
ments in highway systems since World War II. The 
limited access highway, for example, has produced 
improvements in the speed and safety of highway trans­
portation comparable to the improvements in air travel 
produced by jet aircraft. Thus, the average off-peak trip 
time between downtown Washington and midtown 
New York declined from 7 hr, 33 min in 1950, to 5 hr, 
14 min in 1952, and to 4 hr, 16 min in 1963. Similarly, 
the trip time between midtown New York and down­
town Boston declined from 6 hr, 2 min in 1950, to 4 hr, 
56 min in 1958, and to 4 hr, 28 min in 1966.68 The 
improvements were nearly as great for shorter intercity 
trips. Most of the forecast growth in the highways' share 
of Northeast Corridor intercity travel projected for 1975 
would result from the further time savings expected 

86 Northeast Corridor Transportation Project Report, pp. 2-9. 
•• The great advantages of highway modes, and particularly 
the auto, are their schedule frequency and ubiquity. These 
characteristics permit them to have lower door-to-door travel 
times for short trips than air and rail systems. As a result the 
highway modes account for a larger share of short than of 
long trips, Thus, in 1968, air accounted for 53 percent of 
Boston-Washington trips, 47 percent of Boston-New York 
trips, and 36 percent of New York-Washington trips, but only 
1 percent of New York-Philadelphia trips. Similarly, bus ac­
counted for only 1 percent of Boston-Washington trips, 7 per­
cent of Boston-New York trips, 10 percent of New York­
Washington trips, and 6 percent of New York-Philadelphia 
trips. Auto accounted for 43 percent of Boston-Washington 
trips, 41 percent of Boston-New York trips, 45 percent of 
New York-Washington trips, and 74 percent of New York­
Philadelphia trips. Ibid. pp. T2-10 and S-12. 
08 Northeast Corridor Transportation Project Report, pp. T-2-14. 

from the completion of highways currently planned or 
under construction. 

The dominance of highway transportation in provid­
ing short- and medium-distance intercity passenger trips 
has created some interest in automated or electronically 
controlled highways. Automated highways could pro­
vide substantial increases in the comfort, speed, and 
safety of intercity automobile travel. If these develop­
ments should occur, it would be exceedingly difficult 
to devise common-carrier systems that would provide 
superior service for trips under 200 miles. 

ADDITIONAL JETPORTS 

The construction of a new jetport, either on land or in 
the sea, is the final alternative that has received wide­
spread attention. 

Arguments for a new jetport have been based pri­
marily on the alleged need for additional runway capac­
ity. We find these arguments less persuasive than others, 
which would emphasize the potential of a properly 
designed and well-located jetport to reduce the environ­
mental costs of airport operations in the New York 
region and to provide a more efficient structure of air 
services. A high capacity jetport, with adequate noise 
buffers and improved ground transportation facilities, 
might permit the closing of one or more existing major 
airports. In addition to possible environmental benefits 
from removing some aircraft operations from heavily 
populated areas, a single large jetport with as much 
capacity as two or more of the existing airports could 
substantially increase airline efficiency. Moreover, the 
region's boundaries continue to expand and, as popula­
tion and economic growth continue, existing airports 
will become less and less accessible to a growing por­
tion of the region's businesses and population. This 
continued growth and expansion of the region may 
sufficiently change the pattern of origins and destina­
tions of airport users to justify the development of one 
or more major CTOL airports on the region's periphery. 
The development of these peripheral CTOL airports 
could occur independently, in conjunction with the 
relocation of existing airports for environmental and 
efficiency reasons, or as part of a plan to develop a 
complex of v /STOL ports serving both suburban and 
central locations. 

The solution of New York's transportation problems 
depends to a large extent on the actions of local airport 
authorities in other parts of the country. This great 
interdependence makes it exceedingly difficult for a 
local agency such as PONYA, which does not even en-
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compass the entire New York region, to plan effectively. 
Comprehensive plans and policies to accommodate the 
anticipated growth in air travel require a broader per­
spective than the New York region. Either the federal 
government or an interstate agency in the Northeast 
Corridor will have to assume greater responsibility for 
the siting and operation of airports. PONYA, which has 
served the region well for 23 years, might be a model 
for a national or Northeast Corridor public corporation 
of this kind. 

APPENDIX A 

TABLE A-1 Existing FAA Quotas at New York Airports 

La 
Kennedy a Guardia Newark Total 

Air carrier 70 48 40 158 
General aviation 10 12 20 42 

Total 80 60 60 200 

a Air-carrier allocation increases to 80 in the 5--s p.m. period. 

TABLE A-3 Average Peak-Hour Delays by Type of Weather 
and Airport 

Length of Delay (min) 

Kennedy LaGuardia Newark-

Arrivals 
Good VFR a 19.1 4.0 5.4 
Marginal VFR • 46.0 7.9 9.2 
Marginal IFR • 60.5 17.1 26.1 
Bad IFR • 68.8 15.3 28.3 

All 25.1 4.6 8.0 

Departures 
Good VFR a 11.7 6.2 4.1 
Marginal VFR • 13.3 10.4 13.0 
Marginal IFR • 21.3 16.4 17.9 
Bad IFR • 21.6 10.7 35.6 

All 12.4 6.9 6.6 

a Ceiling of at least 2,000 feet; visibilities of at least 5 miles. 
• Ceiling of at least 1,000 feet; visibilities of at least 3 miles. 
• Ceiling of at least 500 feet; visibilities of at least 1 mile. 
• Ceiling of less than 500 feet; visibilities of less than 1 mile. 
Source: A. Carlin and L. R. E. Park, The Eflicient Use of Airport 

Capacity in a Time Scarcity, The RAND Corp., Memorandum, RM-5817-PA, 
August 1969, Tables A.16-A.22. 

TABLE A-2 Summary of Peak-Period Aircraft Movement Activity, July 1969 a 

Departures Arrivals 

Air General Air General Total 

Hour of Day Carrier Aviation Carrier Aviation Movements 

Kennedy International Airport 
1600-1659 23 5 38 6 72 

1700-1759 23 4 37 3 67 

1800-1859 31 5 35 5 76 

1900-1959 35 5 33 4 77 

2000-2059 32 5 34 5 76 

La Guardia 
1600-1659 21 4 22 4 51 

1700-1759 21 5 24 5 55 

1800-1859 21 4 20 4 49 

1900-1959 22 2 26 3 53 
2000-2059 23 3 23 3 52 

Newark 
1600-1659 16 4 16 4 40 
1700-1759 14 5 14 6 39 
1800-1859 16 4 18 3 41 

1900-1959 16 3 18 3 40 
2000-2059 15 3 18 3 40 

Region 
1600-1659 60 13 76 14 163 

1700-1759 58 14 75 14 161 

1800-1859 68 13 73 12 166 

1900-1959 73 10 77 10 170 
2000-2059 70 11 75 11 167 

a Excludes New York Airways STOL and all helicopters. 
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TABLE A-4 Possible Consolidations of Domestic Flights Serving New York Airports, July 1969, 6-7 p.m. 

Seats 
Load Factor, Needed at 

Cities Total Kennedy Total 0.80 Load Operations Eliminated 

Served Flights Seats Airport Passengers Factor Rule 1 Rule 2 

Chicago A 6 697 0.44 305 381 3 4 
D 6 658 0.62 406 508 2 4 

Atlanta 
A 1 96 0 0 
D 2 235 0.83 195 244 0 1 

Miami 
A 3 391 0.63 246 307 1 2 
D 2 244 0.36 88 110 1 1 

Los Angeles A 3 414 0.58 240 300 2 2 
D 2 283 0.40 113 141 1 1 

Hartford A 2 120 96 1 1 
D 0 0 0 0 0 0 0 

Boston 
A 4 471 0.36 170 212 2 3 
D 3 306 0.71 217 271 0 2 

Detroit 
A 2 144 0.55 79 99 1 1 
D 4 435 0.68 296 370 1 3 

San Francisco 
A 3 414 0.51 211 264 1 2 
D 3 397 0.36 143 178 1 2 

Syracuse 
A 2 134 0.63. 84 105 1 1 
D 1 69 0.63 43 54 0 0 

Baltimore A 2 120 o.6o• 72 90 1 1 
D 2 153 0.60 91 114 1 1 

Jacksonville A 1 90 0 0 
D 2 223 0.61 136 170 0 1 

Albany A 2 88 0.69 61 76 1 1 
D 1 44 0 0 

Cleveland 
A 2 264 0.61 161 201 0 1 
D 2 197 0.88 158 197 0 1 

St. Louis A 1 125 0 0 
D 3 267 0.80 214 267 2 

Washington A 6 524 0.80 420 524 3 4 
D 3 315 0.80 252 315 1 2 

New Orleans A 0 0 0 0 0 0 0 
D 3 279 0.80 224 280 1 2 

Birmingham A 0 0 0 0 0 0 0 
D 2 184 0.80 147 184 0 1 

Pittsburgh 
A 2 189 0 
D 2 225 0 

Totals 
Arrivals 18 24 
Departures 10 25 

Total operations 28 49 

• Includes 1 cargo Hight. 
• Load factor assumed equal to arrival or departure load factor, whichever is available. 
Source: Official Airline Guide, July 1969, Port of New York Authority. 
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TABLE A-5 Possible Consolidations of Overseas Flights Serving New York Airports: July 1969, 6-7 p.m. 

Cities 
Served 

London A 
D 

San Juan A 
D 

Freeport A 
D 

Copenhagen A 
D 

Rome 
A 
D 

Total 
Arrivals 
Departures 

Total operations 

a Includes 1 cargo flight. 
b Data not available. 

Total 
Flights Seats 

3" 264 
0 0 

2 328 
1 165 

2 239 
0 0 

2 284 
0 0 

0 0 
3 428 

Source: Official Airline Guide, July 1969, Port of New York Autority. 

APPENDIX B 
PROJECTIONS OF FUTURE DEMAND FOR PEAK­
HOUR CAPACITY AT THE REGION'S AIRPORTS 

All existing projections of future demand for airport 
capacity by PONYA and others contain a fundamental 
flaw. Just as the current demand for airport capacity 
depends on the price charged for it, future demand 
depends on future prices. All PONY A demand projections 
for the New York airports implicitly assume a continua­
tion of the inefficient pricing systems currently in use. 
As a result, some undetermined portion of the projected 
future demand for airport capacity is unjustified in 
terms of social costs and benefits. This and other diffi­
culties are better understood by a review of existing 
forecasts of future demand for airport capacity. 

There are two sets of projections of the future de­
mand for runway capacity at the region's airports, 
which have been used to justify the need for additional 
runway capacity. These are projections of the demand 
for airport capacity in 1970, 1975, and 1980 published 
by PONYA in 1966 and forecasts for the same years 
published by the RAND Corporation three years later. 
Although the RAND projections were done as part of a 
PONYA study and depend heavily on the PONYA projec­
tions, there are some important and difficult-to-recon­
cile differences between the two sets of figures. 

Both sets of projections of future peak-hour aircraft 
demand for runway space contain independent projec-

Seats 
Needed at 

Total 0.80 Load Operations Eliminated 
Load Factor Passengers Factor Rule 1 Rule2 

0.92 
0 

0.90 

0.65 
0 

0.79 
0 

0 
0.36 

243 304 2 2 
0 0 0 0 

367 458 0 1 
0 0 

155 193 1 1 
0 0 0 0 

224 280 1 1 
0 0 0 0 

0 0 0 0 
154 193 2 2 

4 5 
2 2 
6 7 

tions of general-aviation and air-carrier demand. A 
basic building block for the air-carrier projections in 
both the PONYA and RAND studies are forecasts of New 
York Region Air Passenger Demand prepared by 
PONYA. The 1966 PONYA study assumes air passenger 
travel at the region's airports will increase from ap­
proximately 26 million in 1965, to 40 million in 1970, 
to 54 million in 1975, and to 65 million in 1980. The 
report of that study emphasizes that these projections 
of future passenger travel are far more conservative 
than those developed by other groups, such as the Air 
Transport Association and commercial airlines. In the 
intervening period, PONYA apparently became more 
convinced of this position, because the RAND projec­
tions (which are based on passenger forecasts provided 
by PONYA) assume that there will be 70 million pas­
sengers in 1975 and 91 million passengers in 1980 
(Campbell et al., 1969, p. 2). 

Although these forecasts of future passenger travel 
are crucial to many aspects of airport planning (such as 
terminal design and the provision of ground access) 
and are widely used in support of runway-expansion 
proposals, they are virtually irrelevant to the question 
of whether additional runway capacity should be pro­
vided. Growth in the number of peak-hour aircraft 
movements, which is the relevant figure in discussing 
runway capacity, is only loosely related to the aggregate 
growth of passenger travel. The principal intervening 
variables are the proportion of travel during the peak 



40 JAMAICA BAY AND KENNEDY AIRPORT 

TABLE B·l Average Seating Capacities of Conventional 
Aircraft Serving the Metropolitan Area 

Airport 1975 1978 1980 

Kennedy 192 240 272 
Domestic 163 211 245 
Overseas 220 269 300 

Newark 132 156 172 
La Guardia 127 148 162 

Source: Campbell et a/., Systems, p. 5. 

hour and the average number of passengers carried per 
plane (Table B-1). Both the PONY A and RAND forecasts 
assume that peak-hour passenger travel will be a con­
stant fraction of all travel and that average aircraft 
load will increase as larger aircraft are introduced. In 
the RAND study the number of passengers carried per 
plane was obtained by multiplying the figures in Table 
B-1 by 0.80, the average peak-hour load factor as­
sumed throughout. These projected average aircraft 
loads were provided by PONYA and are the same as 
those used by PONYA in its 1966 forecasts. 

In spite of their common methodology and the 
heavy dependence of the RAND study on PONYA projec­
tions, the two studies provide very different pictures 
of the peak-hour capacity needed in the future, and, 
even more importantly, of the source of increased 
demand. As the data in Table B-2 indicate, the 1966 
PONYA projections show no growth in the number of 
peak-hour airline movements at the region's airports 
between 1967 (actual) and 1980, despite a more than 
twofold growth in the number of air passengers. By 
comparison, the RAND projections of peak-hour airline 
aircraft movements (Table B-2) imply that the number 
of peak-hour air-carrier movements will increase by 
nearly a third. 

Virtually all the difference arises in the three-year 
period 1967-70, when air-carrier movements during 
peak hours are expected to increase from 155 (actual) 

to 202. The reasons for this rapid and unusual pattern 
of growth are not identified in the RAND report. Because 
of the unusually rapid increase in movements projected 
during 1967-1970, recent experience is of considerable 
interest. We were unable to obtain estimates of peak­
hour movements at the three airports; however, total 
yearly movements increased by only 14 percent between 
1967 and 1970. Of course, this may have been a period 
of abnormally slow growth because of general economic 
conditions. Still, this discrepancy makes the large pro­
jected increase in the RAND study all the more difficult 
to understand. 

In spite of a projected zero growth in air-carrier 
movements during the period 1967 to 1980, the PONYA 

report anticipates a rapid increase in congestion at the 
region's airports during the decade 1970-80, if runway 
capacity is not increased. Specifically, it projects an 
excess demand (excess of forecast demand over ca­
pacity) for the regions three airports of 33 in 1970, 
62 in 1975, and 112 in 1980 (PONYA pp. 29 and 28, 
and 22) . The explanation for this apparent inconsis­
tency is the rapid growth of general aviation projected 
by the 1966 PONYA study. Between 1970 and 1980, 
PONY A projected a more than 100 percent increase 
in general aviation (business and corporate, air taxi, 
and private industrial aircraft) instrument-flight-rule 
peak-hour movements. These facts illustrate the essen­
tial irrelevance of many of the arguments intended to 
justify airport expansion by reference to anticipated 
growth in commercial aviation. All the projected growth 
in demand for runway space at the region's airports in 
the 1966 PONYA study is attributable to the growth of 
general aviation. 

PONYA also provided the forecasts of general-aviation 
movements used in the RAND study. The differences 
between the forecasts, summarized in Table B-3, are 
of considerable interest and are particularly relevant 
to the role of pricing and administrative restraint. The 
PONYA forecasts of general aviation included in the 

TABLE B-2 Alternative Forecasts of Instrument-Flight-Rule Peak-Hour Airline Aircraft Movement Demand by Airport 

Year 

1967 (actual) 
1970 (forecast) 
1975 (forecast) 
1980 (forecast) 

• Obtained from 1969 RAND stndy. 
Sources 

Kennedy 

PONY A 

(1966) 

87. 
73 
59 
62 

La Guardia 

RAND PONY A 

(1969) ( 1966) 

87 36" 
93 33 
94 36 
87 39 

Region 
Newark Total 

RAND PONY A RAND PONY A RAND 

(1969) (1966) (1969) (1966) (1969) 

36 32" 32 155. 155 
66 35 43 141 202 
69 42 56 137 219 
69 51 57 152 213 

H. S. Campbell, et. a/., Alternative Development Strategies for Air Transportation in the New York Region, 1970-1980, Memorandum RM-5815-PA, 
August 1969, p. 13. 

The Port of New York Authority, Airport Requirements and Sites to Serve the New Jersey-New York Metropolitan Region, 1966, p. 22. 
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RAND study, although still quite large, are much smaller 
than those included in the PONYA study. The most 
important change during the interval was the imposition 
of a minimum landing fee for the use of duty runways. 
As indicated previously, this small increase caused a 
decline in peak-hour general-aviation usage of more 
than 40 percent at all three airports. It is likely that the 
discrepancy between the RAND and PONYA forecasts of 
general aviation is explained by the extrapolation of 
these reduced levels of general-aviation use. This 
strongly illustrates the proposition that future demand 
depends on future prices in precisely the way that cur­
rent demand depends on current prices. As a conse­
quence, it is not possible in projecting future demand 
to avoid the question of what prices should be. 

Even though there is less information to evaluate 
the effects of higher landing fees on air-carrier move­
ments, there is no doubt about the direction of the 
effect. Higher landing fees during peak hours will re­
duce commercial-aviation movements. Since current 
and projected landing fees are far too low, it is difficult 
to escape the impression that there may be excess 
capacity in the existing system. 

We observed earlier that the forecasts of total pas­
senger volumes had relatively little to do with the de­
mand for runway space. Even so, these forecasts are 
of considerable relevance to airport planning. There­
fore, it is worthwhile to comment briefly on some recent 
developments that could have a large effect on the 1980 
forecasts. 

The PONYA forecasting procedure bases its forecasts 
of domestic travel to and from the region on national 
passenger travel forecasts. The latter are derived from 
estimates of the frequency of air travel by income and 
age categories obtained from survey data for the popu­
lation as a whole. There are serious questions that 
could be raised about the appropriateness of these 
procedures. However, we do not propose to delve into 
this complex set of issues. Rather, we are concerned 
with some particularly sensitive aspects of the forecast-
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FIGURE B-1 New York's share of domestic air travel. 

ing procedure, which could have a very large effect on 
forecasts of travel in the New York region. 

The forecasts of travel to and from the New York 
region are obtained by multiplying a projection of the 
region's share of national travel times the national 
forecasts. This share, 10.5 percent in the 1980 fore­
cast, is a simple extrapolation of the region's share of 
national travel since 1948. Figure B-1 illustrates this 

TABLE B-3 Alternative Forecasts of Instrument-Flight-Rule Peak-Hour General-Aviation Demand by Airport 

Region 
Kennedy La Guardia Newark Total 

PONY A RAND PONY A RAND PONY A RAND PONY A RAND 

(1966) (1969) (1966) (1969) (1966) (1969) (1966) (1969) 

1967 (actual) 9" 9 23 a 23 11" 11 43 43 
1970 (forecast) 16 7 32 23 14 9 62 39 
1975 (forecast) 27 11 46 36 21 14 94 61 
1980 (forecast) 37 61 30 128 

• From 1969 RAND study. 
Sources: H. :S. Campbell, op. cit., and Port of New York Authority, op. cit. 
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ratio. Recent experience, however, suggests the possi­
bility of a more rapid decline in the region's share of 
domestic passenger travel than the 1980 forecasts as­
sume. Since the forecasts are highly sensitive to this 
fraction, this is of considerable importance. If the frac­
tion in 1980·were 9.5 percent instead of 10.5 percent, 
the same national forecast would yield a 1980 regional 
forecast of 63 million instead of 70 million domestic 
passenger trips. Using the ratio of peak-hour movements 
to yearly passenger movements used in the PONY A and 
RAND reports, this implies 16 fewer domestic peak-hour 
air-carrier movements in 1980 than the 1980 RAND 

forecast. 

The preceding discussion of the procedures used 
to forecast future demand for peak-hour capacity should 
make it clear that existing forecasts are subject to con­
siderable uncertainty and that they are based on a very 
limited concept of demand. Specifically, they project 
future traffic with the implicit assumption that the exist­
ing nominal charges for expensive peak-hour capacity 
will be continued. This may be all right for forecasting 
hypothetical traffic; however, we question whether such 
procedures justify the expenditure of millions of dollars 
of public moneys and a further, and possibly unneces­
sary, encroachment into Jamaica Bay. 



2 

INTRODUCTION 

Jamaica Bay is a large body of rather polluted water 
lying in the midst of a great city, surrounded by several 
million people who have a pressing need for better 
facilities for their recreation and housing, abutting on 
a heavily congested major international airport, and 
containing in its center a marsh and wildlife sanctuary 
that is important to the entire northeastern United 
States. 

SPECIAL FEATURES OF JAMAICA BAY AS A 
PART OF THE ENVIRONMENT OF THE 
PEOPLE OF NEW YORK 

Jamaica Bay is one of a series of tidal estuaries that run 
along the south shore of Long Island. The landscape 
of the Bay and its environs as we now see it was 
created by geological forces during the last 10,000 
years. During this time the retreat of the continental 
glaciers has been accompanied by sinking of the land 
along the shores of Connecticut and New York, and a 
rise in sea level of some 120 feet. When the changes 
in sea level ended about 5,000 years ago, the eastern 
end of Long Island began to erode, and the sand that 
was generated by this began to move like a river along 
the shoreline toward the west at a rate of a half-million 

JAM.AICA BAY 
AS A RESOURCE 
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NEW YORK CITY 
AND THE 
SURROUNDING REGION 

cubic yards a year. This sand, still moving, formed 
beaches such as the Rockaways, which separated shal­
low estuaries and salt marshes along the south shore 
of Long Island, and protected them from the open sea. 

Before the intervention of men, Jamaica Bay was 
a roughly circular marshland of 25,000 acres, protected 
from the ocean by the Rockaway peninsula. There 
was a central zone, and an outer zone, of shallow 
marshes, which were separated by a circular moat of 
somewhat deeper water, through which the tide ebbed 
and flowed. It remained thus until the beginning of 
the present century, when the City of New York ini­
tiated an ambitious plan to develop Jamaica Bay as a 
seaport. This plan emphasized the natural zoning of the 
Bay by widening and deepening the moat between 
the inner and outer zones of marshland. In the western 
and northern part of the moat, a channel was dredged 
that ultimately became 1,000 to 1,500 feet wide and 
30 to 40 feet deep. The fill from this dredging was 
used to raise the marshes outside the moat, with the 
idea of building piers and docks there. Later, other fill 
was dredged up from the Bay to create Floyd Bennett 
Airfield and what is now Kennedy International Air­
port. Still other fills were created from solid waste and 
from the disposal of the sludge from sewage treatment, 
until finally almost all of the marshhind of the outer 
zone had been destroyed, and only 13,000 acres of the 
Bay remained. In spite of all this, about 4,000 acres of 

43 
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marshland that was originally inside of the moat re­
mains, and is largely intact. Although a rail line, a 
highway, and a dredged channel have beeen cut through 
it, and some construction has occurred in the community 
of Broad Channel and in the bird sanctuaries, this large 
natural area is not greatly changed from its original 
condition. 

Today, as one looks down upon the Bay from an air­
craft, one sees a body of water that is roughly in the 
form of a half-circle, with the marshland its center 
(see Figure 2-1 ) . The truncated base of the circle, 
southerly along the ocean, is the Rockaway peninsula, 
built up with houses and apartment buildings, with some 
retail businesses, and a wide sandy beach on the ocean 
side. At the western tip of the Rockaway peninsula is 
Breezy Point. This contains the Jacob Riis State Park, 
the partly abandoned U.S. military reservation of 
Fort Tilden, a private colony of summer houses, and 
some undeveloped park land. Just north of Breezy 
Point, at the western angle of the Bay, is the Rockaway 
Inlet, the 4,000-foot channel that connects the Bay with 
the ocean. The tides ebb and flow through this channel 
twice daily, providing a cleansing action essential to the 
health of the marshland. 

Across the Rockaway Inlet, the Marine Parkway 
Bridge connects Breezy Point with Brooklyn by way 
of Flatbush Avenue. Just north of the channel, on the 
western shore of the Bay, is Floyd Bennett Naval Air 
Station, created four decades ago by filling in one of 
the marshy islands that then made up the outer zone 
of marshland. Above Floyd Bennett Field, all along 
the northwestern shores of the Bay to its northern apex, 
the narrow, gently sloping beaches and the shallow 
waters of the outer zone of marshland remain. The 
mouths of the creeks that once transected the marshes 
are still to be seen; but the marshes that stood behind 
the beaches have been filled in by refuse and sludge, 
covered by sand, and graded. The shores of the former 
creeks have been bulkheaded, and many of them have 
been turned into stagnant basins. The watercourses that 
once drained into the creeks from the open lands of 
Brooklyn and Queens have long since been replaced by 
sewers. Large sewage-treatment plants stand at the 
heads of several of the basins. The beaches themselves 
are cut off from the filled-in marshland behind them by 
the Shore Parkway, usually occupied by a four-lane jam 
of automobiles that is impassable to pedestrians, except 
at a few points. 

At the northernmost part of the shore of the Bay, a 
small area of the outer marshland has been converted 
into low-lying private housing developments-Howard 
Beach and Hamilton Beach-located immediately adja­
cent to Kennedy International Airport and at the end 

of one of its busiest runways. The airport itself occupies 
almost the entire northeastern shore of the Bay. It 
was created in the early 1940's by dredging sand from 
the bottom of the Bay and filling in some 4,500 acres 
of the outer marshland. The hole from which this 
sand was taken remains alongside the airport as "Grassy 
Bay"-not only the deepest but also one of the most 
stagnant areas of the Bay, partly because it has been 
blocked off at its southeastern end by the extension of 
runway 4L, which lies across it like a dike and juts out 
into Jo Co Marsh. 

At the very southeastern angle of the Bay, at the base 
of the Rockaway peninsula, there is a part of the 
Town of Hempstead in Nassau County. This is the only 
part of the shoreline of the Bay that is not in New York 
City. Most of the shoreline, including the airport and 
the Rockaway peninsula, lies in the Borough of Queens; 
but most of the central area of the Bay, and most of 
its northwestern shores from Floyd Bennett Field almost 
to Howard Beach, lie in the Borough of Brooklyn. 

The low marshy islands of the center of the Bay are 
now some 4,000 acres in area. The northern and west­
ern parts of this marshland are the least altered from 
their original state. The eastern marshes have been 
bisected by a rapid-transit line and a roadway, which 
provide the chief means of access to the Rockaways. 
Two brackish ponds, created in 1953 when fill was 
dredged up to repair the rapid-transit lines, form an 
important part of the wildlife refuge. On one of the 
southernmost islands of the central marsh lies the com­
munity of Broad Channel, a settlement of several 
thousand people who built their homes on City land 
more than a generation ago and have refused to leave 
since. Despite the City's disapproval, and despite all 
efforts to dislodge them, they continue to live in a 
variety of shacks and semi-permanent houses on five­
year ground leases without city services, providing 
their own fire department, maintaining their own roads, 
and draining the sewage from their septic tanks into 
the Bay. 

The waters of Jamaica Bay were once acclaimed for 
their purity. During the last century the Bay was the 
site of major commercial oyster and clam fisheries, 
as well as a sport-fishing ground. Fresh water then 
entered the Bay from the perimeter and salt water 
entered at the mouth with the tides. The Bay then 
contained the abundant life of a coastal marsh, in­
cluding the juvenile forms of ocean fish that found a 
nursery in the shallow nutrient-rich waters. When the 
natural streams and springs were supplemented by a 
rapidly increasing flow of city waste, and dredging 
markedly increased the time required for natural flush­
ing of the Bay, the imbalance resulted in a gradual 
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pollution of the waters. In 1921 the Bay was closed for 
commercial shellfishing because of pollution. Now, 
some 254 million gallons of wastes flow into the waters 
of the Bay each day. Although these are highly treated, 
the Bay is nonetheless generally regarded as an open 
sewer. This impression has been strengthened by the 
frequent occurrences of oil spills that color the surface 
of the water. 

In fact, most of the Bay is not in such bad shape 
as its reputation implies. In the large central zone, 
except very near Broad Channel, the water much 
of the time meets the bacteriological standards for bath­
ing water (see Table 2-1 ) . In part, the natural eco­
system of the Bay protects itself and the waters of the 
Bay. Much of what is "pollution" for men is food for 
such filter feeders as mussels, which therefore thrive 
and provide free tertiary treatment for the sewage. 
Nevertheless, the ecosystem is ailing. The cord grass, 
Spartina, which is the most abundant and character­
istic plant of the marshes, is yellowing in J o Co Marsh 
directly at the end of runway 4L. In Grassy Bay, 
Bergen Basin, and similar buffer zones at the peri­
meter of the Bay, the quality of the water is poor. 
The level of dissolved oxygen is low; numbers of 
coliform bacteria are high; the number of living species 
is small; these species are less diverse; and the species 
that are characteristic of a productive and healthy 
estuary have been replaced in part by those typical of 
polluted waters. The "standing crop" of finfish in the 
Bay as a whole averages less than one pound per acre, 

TABLE 2-1 Coliforms (most probable number per 100 ml)" 

Geometric Mean 

Station Top Bottom Average 

Rockaway Inlet 15.5 17.0 16.2 

Mill Basin 298.3 96.5 169.6 

Paerdegat Basin 384.3 407.2 395.6 

Canarsie Pier 227.7 162.6 192.4 

Long Island RR Trestle 19.5 17.1 18.3 

Bergen Basin 275.9 222.2 247.6 

Coney Island Outfall 11.0 11.4 11.2 

Jamaica Bay Group Total 81.5 64.7 72.6 

• Readings for Summer 1969, New York City Harbor Pollution Survey 
Data, Computer Printout, New York City Environmental Protection 
Administration, Bureau of Water Pollution Control. 

as compared with 73 pounds per acre in San Francisco 
Bay, and 200 pounds per acre in Laguna Madre, Texas. 

Thus, the proposal to extend the runways of Kennedy 
Airport into Jamaica Bay is not a proposal to intrude 
human artifacts into virgin ground. The situation has 
almost no similarity to the situation in which it was 
proposed that a jetport be constructed beside the Ever­
glades National Park in Florida. Birds live and nest in 
both areas, but in the Jamaica Bay area many of them 
nest beside freshwater ponds, which were constructed 
out of fill emplaced in 1953. Only a few small islands 
within the Bay remain almost as they were 70 years 
ago, and even these have been gouged by shallow 
drainage trenches to prevent the breeding of mosquitos. 

Yet, if Jamaica Bay is not a wilderness, it is no less 
a great natural resource for the people of the City 
of New York. It could be important if it were simply a 
large open and developable space near an enormous 
city; but it is potentially much more than this. It has 
the potential for modification into a remarkable facility 
for outdoor recreation and education. It is still an 
important part of the dwindling wetlands of the north­
eastern United States, and it provides a most significant 
support for the fish and bird population of the New 
York area. 

Some of the special features of Jamaica Bay and its 
relation to New York City are worthy of more ex­
tended comment. 

Location of the Bay 

The location of this large body of water with a surviving 
natural area in its center, in the midst of one of the 
world's greatest cities, is quite unusual. There is no 
other area like it in New York City, and there is prob­
ably no other area quite like it within a city of this 
size anywhere. 

Relation of the Bay to the Surrounding Population 

The Bay is bordered by sections of Brooklyn and 
Queens, and by the Town of Hempstead in Nassau 
County. Brooklyn is New York's largest borough­
a major city of 2.6 million people with a density of 
some 33,000 people per square mile and in some areas 
up to 125,000 per square mile. The population of 
Queens is at the 2-million mark, and it is the only 
one of the four major boroughs whose population is 
growing-by some 8.5 percent between 1960 and 
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FIGURE 2-1 Aerial photograph: Kennedy Airport, Jamaica Bay, and environs. 0 
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1970. Its overall density is less than 18,000 per square 
mile-approximately that of Boston or San Francisco­
but there are certain areas with a density of 80,000 
per square mile. Its residential character and relatively 
high per capita income are characteristics shared by 
neighboring Nassau County. 

Much of central Brooklyn within five miles of the 
Bay is severely overcrowded and impacted. Its popu­
lation lacks job opportunities, recreational facilities, and 
decent and safe housing. Parts of central Queens share 
these shortcomings. Partly as a result of this, the de­
velopment of the areas on the periphery of Jamaica 
Bay has been accelerating in the last 20 years, despite 
such nuisances as the noise of the airport, the pollution 
of the water and the air, and relatively poor access. 
The major new uses of the shoreside area have been 
for low-density housing and public institutions and 
facilities. The evidence of familiar types of social and 
political alienation has been strong in the deteriorating 
areas of central Brooklyn. Moreover, under the seem­
ingly intractable pressures from the airport and a 
perceived lack of attention from government, another 
type of alienation has been growing in the burgeoning 
white working and lower middle-class neighborhoods 
that immediately abut upon the shores of the Bay. 

Within two airline miles of the shores of Jamaica 
Bay-a 30-minute walk if there were any sidewalks 
-627,000 people were living in 1960. Within five miles 
there were 2.5 million people. Adding to this the 
840,000 who live in the Town of Hempstead in adja­
cent Nassau County, one finds that Jamaica Bay is 
immediately adjacent to a larger population than is any 
other potentially usable beach and water-recreational 
resource in the entire United States. More people live 
in New York City near Jamaica Bay than live in Los 
Angeles near the Pacific Ocean. Neither Coney Island 
nor Central Park has so many people so close to it. 

Many of the people who live around Jamaica Bay 
are members of the less privileged social and economic 
groups of our society. For these people the Bay repre­
sents one of the few available sites for outdoor recrea­
tion. Fifty-two percent of Brooklyn's families and 36 
percent of the families in Queens had incomes below 
$6,000 in 1960. Fourteen percent of Brooklyn and 8 
percent of Queens were non-white at that time. If 
patterns of racial segregation continue, the non-white 
population of both boroughs will probably increase. 
Many of the people who live in these boroughs have 
no automobiles with which to travel to outlying beaches. 

Relative to the rest of the metropolitan area, it can 
be expected that the incomes of those who live in these 
parts of Brooklyn and Queens will go down in the 
future rather than up. The median age of the popula-

tion of these boroughs, like that of New York City as 
a whole, is dropping. The number of children in school 
is growing, while the number of adults is declining. 
School enrollments have increased 10 percent in the 
last decade. In relation to other areas of the metro­
politan region, these areas have an increasing proportion 
of children and adolescents for whom facilities for out­
door recreation are especially desirable. 

Topography of the Bay 

Some natural features of the Bay lend themselves to 
the satisfaction of many of the needs of the surrounding 
population. The shallow waters, the gently sloping 
shores, and the narrow beaches that remain along the 
northwest boundaries of the Bay, and the still under­
used sandy beaches of Breezy Point peninsula, provide 
an unusual potential for constructing facilities that 
might satisfy some of the needs of these people for 
recreation. Similarly, the level area of Floyd Bennett 
Field and the area of some of the filled-in marshland 
north of the Bay might be used to satisfy some of 
their needs for housing. 

The Natural Areas 

The waters of the estuary are still very important as a 
breeding area for the finfish of the ocean littoral of 
New York, and the marshland of the Bay is an im­
portant breeding and nesting ground for the bird life 
of the entire northeastern United States. 

location of the Airport 

On its northeastern shore, Jamaica Bay has an airport of 
international importance, which depends, in part, upon 
the Bay for its operations. Kennedy International Air­
port is the largest of the three public-carrier airports 
serving the New York metropolitan region. It handles 
all international flights and essentially all the long­
haul domestic travel. It is the second busiest airport in 
the world. It has a greater number of larger and noisier 
aircraft than the other airports in the New York region. 

The ability of the people of the surrounding areas to 
tolerate the noisy operations of Kennedy Airport de­
pends in large measure upon the presence of the Bay. 
So far as it has been possible, all aircraft from Kennedy 
take off and land over the waters of the Bay, which 
acts as a "noise sink," protecting the surrounding 
community from the sound of these aircraft. 
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ROLES OF JAMAICA BAY IN THE HUMAN 
ECOLOGY OF THE NEW YORK AREA 

The people of New York have used Jamaica Bay in a 
number of ways. Not all these uses have been com­
patible with each other. Uses can be divide~'. ~ough~y, 
into two groups based upon their compatibility wtth 
each other. 

In the first group of uses one can include (a) the 
use of the Bay as a source of food, (b) the use of 
the Bay as a site for human recreation, (c) the. us~ of 
the shores of the Bay as a site for human habitatiOn, 
and (d) the role of the Bay as a functioning part of 
the natural systems of the New York area. All the 
uses in this group are based upon or associated with 
"clean," or "unpolluted," water, relatively little destruc­
tion of natural topography and natural systems, and 
physical surroundings and human artifacts (buildings, 
parks) that are generally regarded as esthetically 
pleasing. 

In the second group of uses one can include (a) 
the use of the Bay as a seaport and as a channel for 
water-borne commerce, (b) the use of the Bay as a 
site for waste disposal, (c) the use of the Bay as a 
source of building material, and (d) the use of the 
Bay as an adjunct to an airport. All these uses are 
to some extent associated with pollution of the natural 
waters, major alterations or destru~tion of nat~ral 
topography and of living systems, physical surroundm~s 
and human artifacts (wharves, barges, dumps, 011 
spills) that are not generally regarded as _esthetica_lly 
pleasing, and noise, smoke, and commercial and In­

dustrial activities of various types. 
There is no a priori reason for presuming that uses 

of the Bay of one type will necessarily provide more 
benefits to the human community than uses of the other 
type. Uses of both types have provided ~reat benefit 
to the people of the City in the past, and still do: How­
ever since the two types of uses are largely mcom­
patible with each other, it is important to determine, if 
possible, which uses will provide benefits. that can~ot 
easily be provided in other ways, and which uses Will, 
in the long run, provide the greatest amount of benefit 
for the largest number of people. One must consider 
in this balance the relative costs and benefits that the 
airport presently provides to the people of the c~m­
munity, and also the effect that the proposed extensiOn 
of the runways will have upon the various uses to 
which the Bay might be devoted. 

Uses for Habitation, Recreation, and Conservation 

Before we consider the potential future uses of the 
Bay, it is worthwhile to consider the present and past 

uses of the Bay in some detail. We can begin by 
considering the uses that we placed in the first group. 

Use of the Bay as a Source of Seafood 

Shortly after people first settled around Jamaica Bay, 
they began to use it as a source of food. Throughout 
the 19th century, until the beginning of World War I, 
the Bay provided clams, oysters, lobsters, crabs, and 
finfish for the people of New York. These delicacies 
were highly valued at that time, partly because the Bay 
was regarded as a particularly good source of seafood. 
At the turn of the century, the Oystermen's Association 
of Canarsie operated 266 boats to work 500 to 600 
oyster plots in the Bay. In addition, they boated 10,000 
bushels of clams each year, according to the New 
York Fish and Game Commission. 

The commercial production of seafood from the 
Bay was destroyed in part by the dredging of the chan­
nels in the first and second decades of this century, and 
it was finally forbidden for reasons of health in the 
early 1920's, when the waters had become seriously 
polluted. In spite of this, local fishermen have con­
tinued to eat their catches, and commercial clammers 
have continued to dig up shellfish from time to time, 
transplanting them to other and cleaner estuaries until 
they have purged themselves of infectious agents and 
can be sold. Nevertheless, Jamaica Bay is no longer 
seriously considered as a commercial source of seafood, 
in spite of the fact that many finfish and shellfish 
remain in the Bay (and the number could be expected 
to increase under the proper circumstances in the 
future). 

The Use of the Bay as a Site for Recreation 

Since men first settled in the New York area, they have 
used Jamaica Bay and its shore as a site for human 
recreation. In previous centuries, when commercial fish­
ing went on in the Bay, clamming, crabbing, and sport 
fishing were major recreations for people from nearby 
Queens and Brooklyn. Even as recently as the 1920's, 
more than 400 boats were available for rent, and bait 
sales were 20 times what they are now. After the City 
health department banned the taking of shellfish in 
the 1920's, the hardy squatters of Broad Channel never­
theless continued to rent hundreds of boats to fisher­
men on weekends. They still rent boats, but far fewer; 
and at Canarsie Pier, even today, in one of the more 
polluted regions of the Bay, bait can be purchased 
and 70 rowboats are available. Many privately owned 
power boats use the Bay for recreation. Fishermen 
still come to Jamaica Bay from all over New York. 
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On sunny days they line the bridges across the Bay, 
they line the piers along the Bay, and they stand along 
its shores. The fish, like the fishermen, are hardy. Their 
numbers have been depleted but they are still there, 
and fishing in Jamaica Bay remains a recreation for 
many people who live nearby. 

People also come to swim in the Bay in unbelievably 
large numbers. Many of them make their way across 
the hazardous stream of automobiles along the Shore 
Parkway and onto the littered beaches on the northwest 
shore. People swim from piers, from boats, and even 
from the shore by the sludge tank at the end of the 
garbage dump by the entrance to Bergen Basin­
except just after a rainfall, when the sewage floating 
out of the Basin is too rank even for the least fastidious 
swimmer. A great many of the swimmers are youths 
and some are children, but many are adults. 

Many old people come out to the Bay from the 
surrounding neighborhoods. They sit in the shade 
of the trees on Canarsie Pier or in the park at the 
end of Howard Beach, and they play cards or try 
to converse between the noises of the jets taking off 
from runway 31 L. Sometimes they just sit quietly on 
the few benches available, holding their hands over 
their ears when a very noisy plane passes above. 

Even before the present bird sanctuary was con­
structed, many people used to come to watch the birds 
on the marshes. Now they come at the rate of 50,000 
per year from all over the City and from many parts 
of the country-schoolchildren, ornithologists, students, 
and birdwatchers. 

The continued use of the Bay and its shores as a 
site for recreation, and an interest in the preservation 
of its remaining natural areas, were largely responsible 
for the transfer of the Bay and its marshlands, and the 
transfer of the undeveloped beaches along the north­
western shores, to the City Department of Parks. Ja­
maica Bay was mapped as a park in 1938. It was 
formally transferred to the jurisdiction of the Depart­
ment of Parks in 1948. This Department became the 
Parks, Recreation and Cultural Affairs Administration 
in 1968. (See Figure 2-2.) The mapping of this area 
as a City park in a sense constituted a commitment on 
the part of New York City to develop the Bay as a site 
for recreation. This has been more a potential than an 
actual commitment, since it has not been followed by 
any significant appropriation of money, or by any effort 
to develop the parks that have been mapped, except for 
the wildlife refuge. 

However, there has been a major program for the 
improvement of the quality of the water in the Bay. This 
is a necessary prelude to the development of the Bay 
for human recreational use. Also, there has been some 

development of the wildlife refuge, not only through 
the construction of the brackish water ponds, which 
are necessary for the breeding of some species, but also 
by the hiring of a full-time curator for the area and the 
laying out of the trails. The City's commitment to 
Jamaica Bay as a park thus seems to have some validity 
despite the parallel and continuing commitment to other 
uses of the Bay for purposes that are not compatible 
with its use as park land. 

The development of the Rockaway peninsula as a 
site for recreation was not hindered by the pollution, 
the filling of marshland, and the commercial develop­
ment that hindered the recreational use of the Bay 
proper. For the Rockaways, transportation was the 
problem. There were only two roads of access to the 
beaches on the Rockaways-Cross Bay Parkway and 
Marine Parkway-and, for many years, a branch line 
of the Long Island Railroad, which ran across the Bay 
on a trestle. After the trestle burned in the early 1950's 
it was replaced a few years later by a spur of the New 
York City subway, which was built on a fill crossing 
some of the central marshland. To get to the Rockaway 
beaches, a potential bather in another part of the City 
has had to have access to an automobile or he has had 
to take a long slow ride on a train. As a result, the 
Rockaway beaches have developed as an area of private 
apartments, houses and some summer houses, in which 
street parking for outsiders is severely restricted. The 
major public park-Jacob Riis State Park-was first 
developed in 1925 and primarily serves people who 
come to it by automobile. It has a large parking lot, 
but the use of it, like the use of all the beaches on the 
peninsula, has been limited by the inadequate means 
of getting to it. On hot days, the two access roads to the 
peninsula become so jammed with automobiles that 
the parking lot at Riis Park sometimes never fills up. 
On such days the single subway line, with relatively 
infrequent trips, cannot deliver nearly as many people 
to the beaches as might wish to get there. 

The Use of the Bay as a Site for Human Habitation 

In the beginning the marshland of the outer zone was a 
barrier to the use of the shores of the Bay as a site for 
homes. Later the sludge fills and garbage dumps along 
the north shore, Floyd Bennett Field along the west 
shore, and Kennedy International Airport to the north­
east provided equally effective barriers to the building 
of homes. Nevertheless, the pressure of the demand for 
housing gradually caused the building of human dwell­
ings to creep toward the Bay. At Howard Beach, on 
the northwestern end of Kennedy Airport, a poorly 
drained area of marshland has been made into a small 
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private housing development. In the Inwood section of 
Hempstead, at the southeastern end of Kennedy, a 
similar development has taken place. The Rockaway 
peninsula has long since been built up and some of it 
-at Arverne-is now the site of urban renewal, which, 
incidentally, lies directly in the approach path to run­
way 4R at Kennedy Airport. Floyd Bennett Field is now 
proposed as a site for middle-income housing, and at 
Spring Creek the sludge-filled marshes of the outer zone 
are planned to be the site of low-income housing. 

The problem presented by these housing develop­
ments is discussed in Chapter 3. At the present time they 
are of greater concern in relation to the airport than 
in relation to the Bay; but their presence and their 
increasing number do indicate the increasing pressure 
for people to use the shores of the Bay as a living site. 
And the plans for Floyd Bennett, Spring Creek, and 
Arverne indicate that there is some commitment in this 
direction on the part of some public authorities as well. 

Role of the Bay in the Natural System of the 
New York Area 

Jamaica Bay, even in its present state, continues to be 
an active part of important natural systems in the New 
York area. Its salt marsh and estuary are the only 
major natural area left to the people of the City. In 
1954, the Bronx contained nearly 2,000 acres of coastal 
wetlands; by 1964 the total was a mere 50 acres. Over 
a third of the wetlands of Queens were lost during the 
same I 0-year period. Half of the wetlands of Brooklyn 
were disappearing at the same rate. Nassau County lost 
4,635 acres of its 1954 total of 14,130 acres in this 
same span of years. 

Of the remaining estuaries in all of the United States, 
27 percent have been slightly modified, 50 percent are 
moderately modified, and 23 percent are classified as 
severely modified. In the Middle Atlantic zone, which 
includes Jamaica Bay, 5 percent of the remaining 
estuaries have been slightly modified. In 1907 the 
marsh area of Jamaica Bay was 16,000 acres. Today 
only 4,000 acres remain, and all of this has been some­
what modified. 

A study of the coastal marshes of Connecticut has 
shown that the losses of wetlands there have been 
caused mainly by supposedly minor encroachments of 
roads, parking lots, and marinas. If this rate of dis­
appearance is projected into the future, half of the 
coastal marshes of that state will have disappeared in 
35 years. This is not an unusually high rate, and it is 
probably the norm for most of the east coast. 

At the turn of the century, Jamaica Bay was a salt 
marsh estuary typical of those along the Atlantic and 
Gulf coasts from Canada to Mexico. Its 16,000 acres 
of marshland were penetrated by shallow winding 
channels. The edges of the marsh were bordered by 
smooth cord grass, Spartina alternifiora, and the inner 
portions were covered by Spartina patens. Low-lying 
areas of the marsh were submerged at each high tide, 
and nutrients in the form of organic detritus were 
regularly flushed by the tides into the surrounding 
water of the Bay and then into the ocean. Estuarine salt 
marshes such as this are among the most productive 
ecosystems of the world, with rates of primary pro­
ductivity higher than those of most forms of intensive 
agriculture. The rich supply of nutrients produced in 
these estuarine ecosystems forms the basis of the food 
chains that support most of the commercial fish and 
sport fish and shellfish of the Atlantic coast. 

Continued dredging of the Bay has increased its 
mean depth from about three feet to 16 feet, with a 
corresponding increase in the residence time of con­
servative (i.e., non-decomposing) substances from 10 
days to an estimated 35 days. The result of these and 
other alterations has been to change the Bay from a 
natural estuarine ecosystem to an artificial salt marsh­
brackish water-phytoplankton system. 

At the present time, Jamaica Bay is moderately 
polluted from a variety of sources, but it is still a reason­
ably healthy ecosystem that is able to function as a 
tertiary treatment system for the effluents it receives. 
Its health is, in part, explained by the fact that most 
estuarine organisms are adapted to tolerate relatively 
large variations in their environment. Estuaries are 
subject to unusually wide ranges of salinity, temperature, 
and turbidity, for example, as compared with fresh­
water or marine ecosystems. Tolerance to such vari­
ations is a characteristic of estuarine organisms. 

Nevertheless, Jamaica Bay shows many symptoms of 
stress beyond those that would normally be encountered 
in a natural estuary. Most of the marsh vegetation 
appears from gross examination to be in a healthy, 
productive condition except for that of Jo Co Marsh at 
the end of runway 4L. There is a reasonably good 
diversity of organisms in the Bay, which is a source 
of its present stability, but they are characterized by the 
presence of some species that are associated with 
organic pollution, and by the absence of other species 
that occur in most natural estuarine systems. Local areas 
near the mouths of treated sewage or storm-sewer out­
falls, such as Grassy Bay, Bergen Basin, Thurston 
Basin, Paerdegat Basin, Mill Basin, and Old Mill Creek, 
which receive the heaviest burdens of pollutants, have 
longer average residence times (that is, low rates of 
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water exchange), and are characterized by large num­
bers of coliform bacteria, low levels of dissolved 
oxygen, and, at certain periods, high levels of bio­
chemical demand for oxygen. These areas show a poor 
diversity of species, generally, and they are especially 
deficient in those species that usually indicate that an 
ecosystem is productive and healthy. 

Although more than 60 species of finfish and shellfish 
occur in the Bay, their numbers have declined over 
the years, and their productivity is poor. A survey of 
finfish in October 1969 showed a standing crop of less 
than one pound per acre at all stations; in June 1970 the 
values ranged from no fish per acre in Grassy Bay to a 
high of 6.5 pounds per acre in North Channel. 

Although pollution had progressed by 1921 to the 
point at which it was closed for commercial shellfishing, 
the Bay has never been destroyed as an important 
habitat and nursery for both shellfish and finfish. This 
is perhaps best illustrated by two observations: (a) 
Many people still fish in Jamaica Bay and still take 
their catch home to eat (despite a reported taste of oil). 
(b) In recent years commercial shellfishing has re­
turned to the Bay. 

Pollution has, of course, decreased fishing in the Bay. 
This may be one of the reasons why some species of 
fish have survived in the polluted waters. Others have 
barely survived. Even so, the Bay at present contains 
more than 60 species of fish and shellfish, including 
such well-known ones as flounder, tom cod, eel, shad, 
menhaden, hake, mullet, fluke, snapper, blue fish, and 
even a few small weakfish. Among shellfish there have 
been blue crab, clams, oysters, mussels, and bay 
scallops. 

Any major decrease in the area of the Bay or any 
impairment of its circulation might have very harmful 
effects upon the remaining fish. The warm, shallow, 
nutrient-rich Bay waters are nurseries for many oceanic 
fishes as well as many Bay species. Loss of wetlands in 
the past two decades has already been accompanied 
by a decrease of 80 to 90 percent in the catch of some 
species of commercial fish in the same region. The 
only remaining nurseries for such fish in the New York 
Harbor are Jamaica Bay and the Hudson estuary. They, 
like the other surrounding wetlands, have become more 
important as their number has diminished. 

The marshland of Jamaica Bay also provides a very 
important feeding ground and nesting area for the birds 
of the northeastern United States. This was true long 
before men arrived on the scene, and it remained true 
when the Parks Departments acquired jurisdiction over 
the surviving marshes in 1948. Observing the abundance 
of birds on the marshes, they considered the creation 
of a wildlife sanctuary. On the advice of the United 

States Fish and Wildlife Service, they decided upon the 
creation of freshwater ponds to increase the breeding 
of non-marine water fowl, and to attract them during 
the seasons when they were not breeding. 

In 1954, the Parks Department and the New York 
State Department of Conservation agreed on the basis 
for operating this area as a wildlife preserve. The dikes 
for the two ponds were constructed by the New York 
Transit Authority under an agreement with Park Com­
missioner Robert Moses. The Transit Authority had 
purchased the old fire-damaged wooden trestle that had 
supported the Long Island Railroad's spur to the Rock­
aways. In exchange for permission to dredge sand from 
Jamaica Bay to create a permanent embankment for the 
new rapid-transit line, the Transit Authority agreed to 
construct the dikes that created the two ponds. 

Since 1954 the wildlife refuge has been managed to 
a point at which it has become one of the outstanding 
bird refuges in the Northeast. It has been referred to as 
"unique" and "an ecological treasure" because of its 
location in New York City close to millions of people 
and because it has survived countless threats to its 
existence. In addition to the openness of the Bay and 
the greenery of the salt marshes, the outstanding attri­
bute of this refuge is its wealth of easily observable bird 
life. Anyone who stands on the shores of Jamaica Bay, 
whether or not he is interested in bird life, cannot fail 
to be impressed by the variety and number of birds 
that he can see. Four hundred and twelve species of 
birds, according to competent authorities, have appeared 
in the New York area. This is about half of all bird 
species recorded for the continental United States. The 
wealth and variety of species reflect the ecological 
diversity of the region around New York, which ranges 
from sea level to an altitude above 1,800 feet; and 
the diversity of habitats, which range from hardwood 
forest and pine barrens to barrier beaches, from lakes 
and streams to salt marshes and tidal flats. New York is 
the meeting ground for southern bird species such as 
glossy ibises and black skimmers, northern species such 
as great black-backed gulls, and western forms like the 
gadwal and pintail ducks. In this sense the area is 
ornithologically unusual. 

Of the 400 or so bird species recorded for the New 
York area, approximately 300 have been recorded for 
the Jamaica Bay refuge. By discounting some 50 species 
that rarely occur, one may estimate that well over half 
the total number of bird species that occur in the New 
York area can be seen in the Jamaica Bay wildlife 
refuge. A popular guide to the birds of the New York 
area rates the Jamaica Bay wildlife refuge in the highest 
category as a locality of widespread interest. It has 
been said of this refuge that it is a "must for any 
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birder; one of the best places in the entire region." 1 

Through careful management, the wildlife refuge has 
been responsible for the establishment of several species 
of herons, egrets, and ibises, which have moved out­
ward to colonize areas in New England and the North­
east where they were formerly not found. The refuge is 
one of the most important waterfowl areas in the North 
Atlantic states, providing a resting area, feeding place, 
and winter refuge for 29 species of ducks and geese. In 
a given winter, it may harbor 20 to 25 percent of all 
Long Island waterfowl. 

Thus it is evident that the use of Jamaica Bay as 
a site for human recreation and habitation, and as a 
preserve for marine and bird life-the first uses to which 
it was ever put-have been revived to some extent dur­
ing the last 30 years. In many ways this revival has been 
more in the form of an expressed intent to preserve the 
Bay for such uses rather than of any active move in this 
direction. Nevertheless, the mapping of the Bay as park 
land, and the development of the wildlife refuge, have 
given some substance to this intent, and the major 
effort to improve the quality of the water in the Bay, 
which we shall discuss in the next section, has had the 
clearly stated intent of making it possible to preserve the 
Bay for "Group 1" uses. 

Uses for Commerce, Industry, and Waste Disposal 

In the meantime, the commercial and industrial uses 
of the Bay, and its use as a site of waste disposal-the 
uses that we placed in the second group-have con­
tinued, but there have been notable efforts to suppress 
some of them. 

Use of the Bay as a Seaport 

The Bay as a seaport was abandoned in the 1920's 
when it became evident that the industrial and com­
mercial support for such an enterprise would not be 
forthcoming. However, this did not happen until after 
a channel had been dredged along the Bay's western and 
northern parts. This channel has been more or less 
maintained, as has a shallower channel paralleling the 
Rockaway peninsula along the southern shore of the 
Bay. The southern channel runs as far as Inwood to the 
inlet known as "Head of Bay." Some barge traffic passes 
along both of these channels, the most important part 
of it traversing the main channel to Bergen Basin, to 
deliver oil and gasoline to the tank farm that serves 
Kennedy Airport. The remainder of the water traffic 

1 John Bull, Birds of New York Area, Harper & Row, 1964, 
New York. 

through the Bay consists largely of private power boats 
and other pleasure craft that utilize the marinas at Mill 
Basin and along the Bay shores of the Rockaway penin­
sula. The barge traffic, especially, is a major source of 
the pollution of the surface of the Bay by oil. 

There is relatively little industry around the shores 
of the Bay, but there is some likelihood that more will 
be developed, because tank farms and power plants, 
all of which depend on barge traffic, have been devel­
oped in the Inwood area. If this continues there will be 
an increase in the use of the Bay for water-borne 
commerce in the future. Nevertheless, since the tank 
farms at Kennedy Airport are supplied primarily by 
commercial pipelines at the present time, it might be 
possible to make this the source of the oil supply for 
the whole area, and to abandon the barge traffic entirely. 

Use of the Bay and Its Shores for Waste Disposal 

For many years the City of New York has used Jamaica 
Bay for disposal of liquid waste, and it has used the 
marshlands that surround the Bay for the disposal of 
solid waste. It continues to do so, but it is making a 
serious and expensive effort to stop using the marshes 
for the deposit of refuse and sludge, and to alleviate the 
effects on the Bay that are produced by the disposal 
of sewage. 

Sewage disposal and water pollution. Originally, fresh 
water from the open lands of Brooklyn and Queens 
flowed down the many creeks that fed into the waters 
of Jamaica Bay. As the surrounding area was built up, 
these sources of fresh water were covered over, filled in, 
and dried up. They were replaced by storm drains and 
sanitary sewers, which emptied into the heads of the 
"basins" formed from the mouths of the former creeks 
as the marshes of the outer zone were filled in. As the 
City grew, water for drinking and other municipal 
purposes was brought in from Westchester County and 
the Catskills, and the net outflow from the sewers of 
Brooklyn and Queens into the Bay probably increased; 
but this fluid outflow was in the form of sewage of 
human and industrial origin. By 1930, untreated sew­
age was flowing into Jamaica Bay at the rate of millions 
of gallons a day. 

Beginning in 1931 the City of New York initiated a 
program of sewage treatment in an attempt to control 
some of the effects of liquid waste on the waters sur­
rounding the City. The program was based upon the 
construction of plants at the mouths of the sewers 
where the sewage is oxygenated, and the solid part is 
allowed to settle. This process removes its offensive 
odors and some of its bacteria. The solid material, after 
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further treatment, becomes "sludge," which is then used 
to create land fill or is carried out to sea in barges. The 
remaining clarified liquid is chlorinated to kill any 
surviving dangerous bacteria, and then discharged into 
the waters around the City. Over the last four decades 
large plants for treating sewage in this manner have been 
constructed at Coney Island, at Hendricks Creek, at 
Bergen Basin, and on the Bay shore of the Rockaways, 
and pumping stations have been erected at the heads 
of other basins to transfer the waste from the sewers 
there to the treatment plants (see Figure 2-3). The 
City's basic program, long under way, is scheduled for 
completion in 1972. 

The "secondary" treatment plants surrounding 
Jamaica Bay produce sludge that is not malodorous and 
a liquid effluent that is not infectious to humans, even 
though its esthetic qualities leave something to be 
desired. Nevertheless, these plants have some serious 
defects as protectors of the natural character of the 
Bay. They do not remove dissolved materials­
especially inorganic salts-which may substantively in­
fluence the characteristics of the water in the Bay 
and can become a threat to the health of its marine 
and plant life; nor do they remove industrial wastes. 

Perhaps most important to humans, these plants are 
constructed to handle only the effluent of a dry day­
some 220 million gallons. If there is a heavy rain, or 
even a short, sharp one, the volume flowing from the 
sewers rises markedly, for the storm sewers are not 
separated from the sanitary sewers in most parts of New 
Y ark City. The increased volume of sewage exceeds the 
capacity of the treatment plants and automatically by­
passes them, flowing directly into the Bay. After a rain 
storm the concentration of coliform bacilli in the waters 
of the northern and eastern parts of Jamaica Bay rises 
significantly, and the surface of the water at the mouths 
of the various basins is covered with the recognizable 
detritus of the bathrooms of Brooklyn and Queens. 

The cost of separating the City's storm sewers from 
its sanitary sewers has been estimated to be as much as 
$20 billion. However, an ingenious alternative, based 
upon the trapping and chlorination of storm waters, was 
initiated in 1965. It was suggested by the observation 
that, when a rainstorm occurs, it is the first part of the 
storm-water overflow that flushes out the sanitary sewers 
and that contains most of the sewage; the latter part 
of the overflow is largely storm water. The plan calls for 
"auxiliary treatment plants," which will trap the first 
part of the storm overflow and hold it for secondary 
treatment, and chlorinate the latter part of the over­
flow in which the sewage is quite dilute. It is .expected 
that 90 percent of all storm drainage can be taken care 
of in this manner. The first such auxiliary treatment 

plant was started at Spring Creek in 1968. It is expected 
that it will be completed in March 1971 and that field 
tests will have been finished by December 1972. Three 
other auxiliary plants at Fresh Creek, Paerdegat Basin, 
Bergen and Thurston Basins, and Hendricks Creek are 
scheduled to be completed by 1978. 

The massive New York City program of sewage 
treatment, of which Jamaica Bay plants are a part, will 
receive $353 million from the City's capital budget in 
1970-71. Of this amount $142 million will be provided 
by New York City, $210 million by New York State, 
and $975 thousand by the federal government. The 
completion of the program appears to be reasonably 
certain, since it is being financed in large part by state 
and federal grants under continuing programs aimed 
at improving the water quality of the region. In addi­
tion, the City's commitment to this program in the past 
has been a steady one. The goal of the program is to 
attain bathing water quality for the waters of Jamaica 
Bay by 1978 (that is to say, to obtain water of New 
York State Water Resources Commission Class SB, or 
of Interstate Sanitation Commission Class A). The 
waters at the mouth of the Bay already have this quality. 
By 1974 the northwestern shores of the Bay above 
Floyd Bennett Field should have attained this quality 
also, and the construction of new beaches in this area 
might be begun. 

Many of the sources of pollution of the waters into 
the Bay will be eliminated as the City accomplishes 
its goal of auxiliary treatment plants, but some will 
remain unless other remedial measures are taken. Com­
pounding the effects of these sources of pollution is the 
general geometric configuration of the Bay: small cui­
de-sacs along the perimeter, including Bergen, Thurs­
ton, and Paerdegat Basins; relatively stagnant areas 
such as Grassy Bay; a complex of basins connected in 
series, such as the Beach Channel-Hassock Channel­
Head of Bay-Thurston Basin complex; and some areas 
without sewage treatment such as the Broad Channel 
community. In general, the northern and eastern parts 
of the Bay have water of poor quality, whereas the 
western and southern parts, with the exception of the 
Broad Channel area, have water of relatively good 
quality. 

The map in Figure 2-4 shows the major air and water 
pollution sources in Jamaica Bay and the surrounding 
areas that are affected by this pollution. 

Sources of pollution, in addition to the City's sewers, 
can be seen on this map. Of particular interest are the 
barge-traffic routes and the fuel-oil terminals located 
mostly in the eastern and northern parts of the Bay. 
These areas are primarily sources of oil spills, which are 
frequent enough to cause a pollution hazard as well as 
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a nuisance. Another potential source of pollution exists 
in the sanitary land fills, which might be breached at 
some time or produce pollution through leaching. Other 
sources are the general air pollution from the airport 
and from nearby automobile traffic, the incinerators, the 
power plants, the numerous marinas that ring the 
Bay, and the Broad Channel community. 

Solid-waste disposal. As New York City grew around 
Jamaica Bay and began to dump its sewage into the Bay, 
it also began to deposit its solid wastes on the marshes 
of the outer zone, both in the form of sanitary land fills 
and as plain garbage dumps. (A sanitary land fill con­
sists of refuse deposited on a surface and then covered 
with material at a frequency and to a depth that will 
prevent such nuisances as bad odors, insects, and 
rodents. A garbage dump is simply a dump.) Before 
the 1930's the City dumped a good deal of its solid 
waste into the ocean, but it had to stop this after a 
1933 Supreme Court ruling that prohibited the general 
dumping of solid wastes into the ocean. Partly as a 
result of this, the deposit of solid wastes as sanitary 
land fills around the periphery of the Bay increased in 
the 1930's just as the sewage-treatment programs were 
getting under way. In 1965, Brooklyn and Queens each 
produced 1. 7 million tons of solid waste, of ~hich 
94 7,000 tons were deposited in Queens, much of 1t on 
the Jamaica Bay marshes (see Figure 2-4). 

Most of the disposal of solid waste around the Bay 
has been in the form of sanitary land fills. This sort 
of filling is coming to an end, if for no other reason 
than that no marshland is left to be filled. However, 
the City and Nassau County have continued to maintain 
several open garbage dumps. One of these lies between 
Bergen Basin and Howard Beach at the northwest end 
of the busiest runway at Kennedy Airport, and another 
lies at Edgemere at the southwestern end of runway 
4R. Both of these dumps attract a great many herring 
gulls-the birds most frequently involved in fata~ strikes 
with aircraft. In 1965 one of the dumps of Jamaica Bay 
was described by an authority on herring gulls as having 
"more gulls than all the area north and east of Cape 
Anne in Massachusetts, that is to say, more than all of 
Nova Scotia and Maine, which we often think of as the 
heartland of gull survival." 2 A conservative estimate of 
the number of herring gulls that winter in Jamaica Bay 
at the wildlife refuge has been 20 to 30 thousand, but 
some authorities feel that perhaps as many as a million 
herring gulls spend the winter in the New York City 
area. 

'William H. Drury, Jr., "The Herring Gull and Man," Proc. 
61st Ann. Conv. National Audubon Society, t965, pp. 9-tl. 

The Use of the Bay as a Source of Building Material 

In Jamaica Bay the surface materials of the bottom are 
a mixture of sand, silt, and clay intermixed with organic 
material, about five or six feet in depth. Underlying the 
surface material is a vast layer of sand with some gravel, 
which accumulated as an outwash from the once nearby 
glaciers. The sand in Jamaica Bay ranges to depths from 
90 to 230 feet below mean sea level, having an average 
thickness of about 150 feet. Although it is variable in 
size, it is of excellent quality for use as fill. It has a 
median size range of about 0.75 to 1.0 millimeter, 
with less than 10 percent of the material below 0.1 
millimeter. 

Over the past 70 years Jamaica Bay has been sub­
jected to extensive dredging and filling. Since 1900, 
an average of three dredging permits per year have 
been issued by the Corps of Engineers of the New York 
District. To gain some idea of the total volume of ma­
terial that has been dredged up in recent years, the New 
York District of the Office of the Corps of Engineers 
has furnished the following information on dredging 
permits. (The actual volume of dredging may be slightly 
below that authorized by the Corps.) 

J. F. Kennedy International Airport (t938) 
Easterly runway extension (1958) 
Westerly (4L) extension (1962) 

Sanitary fill along north shore ( 1938-present) 
Seaplane runways near Floyd Bennett Field 

(1942) 
Fill for New York State Mental Hygiene 

Hospital (t969-70) 
Beach Channel High School 
Twin Pines Village (planned) 

Dredging Permits Issued 

1-1-00 to 12-31-05 
1-1-06 to t2-31-10 
1-t-11 to t2-31-15 
1-1-16 to 12-31-20 
1-1-21 to 12-31-25 
1-t-26 to 12-3t-30 
1-t-31 to t2-31-35 
t-l-4t to t2-3t-45 
1-1-46 to t2-31-50 
1-t-5t to t2-3t-55 
t-t-56 to t2-3t-60 
t-t-61 to 12-3t-65 
t-1-66 to t2-3t-69 

60X tO" cu yds 
4.3 X tO" 

11.5 x to• 
10.ox 10" 

2.5 X 10" 

3.6x tO" 
2.ox to• 
t.oxtO" 

93.9X 10" cu yds 

Number 
6 
3 

17 
6 

34 
23 
t4 
20 
t2 
t4 
21 
t9 
13 

In addition to this, there has been dredging in other 
years for the development of the Rockaway peninsula, 
Floyd Bennett Field, Canarsie Pol, Marine Park, and 
other areas, but the dredging records are not readily 



FIGURE 2-4 Air- and water-pollution sources in Jamaica Bay and environs. 

/ 

/ 
/ 

/ 

L-~~ 

WATERS US~LLY 

\ 
\ 
~ 

' 

" I I 
I 

I 
WATERS USUAL~Y CLEAN I 

I 

., 

t 

' ' \ 
\ 
\ .. ~~-. f) 

E3f r,'\E .. r 

1 
' 1 

'"\ 
,, 

\ 

\ \,·/ 1 /_., 
.. \ _j-/,·"" --- ·-' ---·-\_~- ;..w-""' ___ .... \~ -___ .. ------ .-~\~ 

.. -- \::)_ 
\ 
I 

Miles 

0 1/2 

/ 

I 
I 

I 

' 

I 
I 

Sewage Outfalls 

Fuel & Oil Storage 

Sludge Storage 

Domestic & Commercial 
Sewage- No Treatment 

II 

_. _.,""' 

Power Plant 

Sanitary Fill 

/> 

/ .. 
" \.· 

, -::::;-.~' 
..JO 

/, "-<'\ 

_/·~ ~ lri 
""/ ' .·' 

.I 
11 

""''~-""' .· .·. "" """ . " '-

/ '/ .. ', '~' ~ -· 

•;'·-:,;::' '"".]~~~~{: .. 
·:""'*..+t>d:;:"· ·""" I ~tV 

tT ,:,,:+ttti:,~~.,~c~:tn'; · ·; 

/ 
/ 

f 

__ , __ ._ 
I 

+ Combined Sewer Outlets * Incinerator 

- - Barge Traffic-Oil, 
Fuel Sludge Routes 

- Major Air Pollution Source 

\ 

'h 



JAMAICA BAY AS A RESOURCE FOR THE PEOPLE OF NEW YORK CITY AND THE SURROUNDING REGION 59 

available. Neverthele_ss, a conservative estimate of the 
total dredging in Jamaica Bay would suggest that at 
least 125 million cubic yards of material has been 
dredged for a wide variety of purposes. It is obvious 
that very little of the bottom of the Bay remains in its 
original natural state. 

In 1907 Jamaica Bay was 24,670 acres in extent. 
Eight thousand five hundred acres of this was water 
surface area and the marshland was 16,170 acres. The 
filling of some of the fringe areas of the Bay proceeded 
slowly until about 1938, when the yearly pace of land­
filling abruptly accelerated with the increase in sanitary 
land-fills, and with the filling of the major part of the 
Kennedy Airport site. These and similar activities have 
now reduced the total acreage of the Bay to 13,000-
9,000 of it in water, and 4,000 in marshland. 

Since 1938, when major dredging began, the half­
life of the Bay has been estimated to be only 35 years. 
In other words, every 35 years, at the current rate of 
dredging and filling, the area of the Bay will be reduced 
by half. 

Accompanying this dredging and filling there has 
been a deepening of the water portion of the Bay, which 
has produced a present average depth of about 16 feet. 
The original average depth of the waters in the Bay 
was approximately three feet. One can estimate that 
about 70 percent of the present volume of the Bay 
is the result of dredging. 

A computation of the present "retention time" for 
conservative substances in the Bay is about 35 days. 
This is based on the assumption that the major sources 
of pollution and the freshwater inputs are near the head 
of the estuary. If we assume that a similar spatial distri­
bution of waters was present when the depth was three 
feet, then the retention time originally would have been 
about 10 or 11 days. Thus, one of the net effects of the 
dredging and deepening of Jamaica Bay has been an 
increase in the retention time over the years. This, in 
turn, means that pollutants take about three times as 
long to be flushed out of the Bay today as they would 
if it had remained in its original condition. 

Both New York City, because of its ownership of the 
Jamaica Bay park land, and the United States Army 
Corps of Engineers, because of the existing navigation 
channels, have jurisdiction over dredging in Jamaica 
Bay. Although dredging in the Bay is not encouraged 
by the City, several projects are currently under way, 
including the obtaining of fill for the Beach Channel 
High School and the Twin Pines Housing Project. After 
these projects are completed, it is not anticipated that 
any large-scale dredging will be allowed unless it can 
be shown that some enhancement of the environment 
will result. 

Applications for permits for dredging are made to the 
Office of the District Engineer. Permits are issued after 
a study by the Corps. Until 1970, public hearings on 
permits were held only if objections were forwarded to 
the Corps. In practice, most permits were issued without 
public hearings. 

Under the National Environmental Policy Act of 
1969, dredging and filling by any federal agency must 
include a detailed statement on (a) the environmental 
impact of the proposed action, (b) any adverse en­
vironmental effects that cannot be avoided should the 
proposal be implemented, and (c) alternatives to the 
proposed action. With this stated national policy it 
should be more difficult to justify any large-scale dredg­
ing or filling of marshlands, estuaries, or coastal zones 
in Jamaica Bay in the future. 

Use of the Bay as an Adjunct to an Airport 

Quite aside from the fact that Kennedy International 
Airport was constructed from the marshland of Jamaica 
Bay in the first place, the water areas of the Bay now 
act as an important adjunct to the airport, without 
which it might not be allowed to operate at all. The 
basic runway system at Kennedy consists of parallel 
runways in the 4-22 (southwest, northeast) and the 
13-31 (southeast, northwest) directions. Only one run­
way in each of the principal directions is equipped for 
instrument landing and is also long enough to take the 
longest and heaviest aircraft. In the 4-22 direction, 
aircraft taking off toward the northeast must pass over 
several Nassau County communities at low levels, while 
those taking off to the southwest pass over the Bay and 
over rather narrow stretches of the Rockaways. In the 
13-31 direction, aircraft taking off toward the northwest, 
if they continue in a straight line, pass directly over 
Queens and Central Brooklyn, while those taking off 
toward the southwest pass over somewhat shorter 
stretches of Inwood and Atlantic Beach. 

In order to counteract the effect of noise on sur­
rounding communities PONY A has instituted certain flight 
procedures for planes taking off and landing at Kennedy. 
These require that the 13-31 runways be used in pref­
erence to all others, and that takeoffs, so far as 
possible, be in the northwest direction. Pilots are in­
structed to begin their runs at the southeastern end of 
the runway and to lift off as soon as possible. As soon 
as they are well off the ground they are required to 
turn left sharply to avoid flying over Brooklyn and 
Queens any more than necessary. When they have 
reached prescribed altitudes they are required to reduce 
the power of their engines and to pursue a level flight 
over the Bay and over the Rockaways. When the 4-22 
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runways must be used, attempts are made to have the 
flights take off or land at the southwesterly end so that 
the noise is again over the Bay. By these maneuvers 
much of the noise of planes taking off and landing is 
directed over the waters of the Bay. PONYA monitors 
noise intensity at a single location in each flight path 
and reports excessive noise occurrences to the airlines. 
There is widespread disagreement among people of the 
affected communities concerning the efficiency of this 
program, but there is no doubt that it does have the 
effect of decreasing the load of noise upon inhabited 
areas as a whole. 

Popular attitudes toward Jamaica Bay. Altogether, it 
is quite apparent that, during the first half of the 20th 
century, the people of New York were intent upon 
converting Jamaica Bay to commercial and industrial 
uses, and that they have rather changed their minds 
about this in the second half of the century. Despite 
their protestations, the reasons for their change of heart 
and course may not have been entirely altruistic. It 
could be contended that they did not convert the Bay 
into a seaport primarily because industries were not 
attracted to its shores and the venture was a financial 
failure. The City initiated their major program for treat­
ing the sewage flowing into the Bay in large measure 
because the Bay threatened to become an intolerable, 
malodorous nuisance, and a hazard to human health, if 
such a program was not carried out. They are ceasing 
to dump solid waste on the shores of the Bay coin­
cidentally as the last marshland available for dumping 
is being covered. They have not yet quit dredging the 
Bay; those involved in issuing permits for dredging 
simply state that it will probably have to be discon­
tinued because of new federal regulations. 

Many New Yorkers would contend that the recent 
positive measures that the City has taken to preserve 
the Bay have been half-hearted and, to some extent, 
fortuitous. The bird sanctuary is in large part a 
fortuitous creation of man-the secondary result of the 
dredging of two holes in the marsh to obtain fill for 
an embankment for a rapid-transit line. The ponds that 
resulted from this dredging are as much a monument 
to the entrepreneurial ingenuity of Robert Moses as 
they are a testimony to the foresight of the City Parks 
Department. In spite of present enthusiastic descriptions 
of the educational value of the bird sanctuary, it has 
no facilities except a few paths, and those who wish 
to visit it must obtain special permits in advance. A 
cynic might argue that as a bird sanctuary Jamaica Bay 
attracts far more herring gulls to its garbage dumps than 
ibises and ducks to its marshes. 

For 50 years the people of the New York area who 

control the destinies of the Bay clearly did not regard 
it is an important natural area. Originally it was 25,000 
acres of saltwater estuary and active wetlands, with an 
average depth of three feet, washed with ocean tides 
and fed by freshwater creeks from Long Island. The 
activities of the people of New York have converted 
the Bay into 13,000 acres of heavily polluted ocean 
inlet, dredged to an average depth of 16 feet and, in 
some places, to a depth of 30 to 50 feet, fed by 220 
million gallons a day of partly treated effluent from the 
City's sewers, surrounded by sanitary land fills, with a 
few surviving fish, and a barely surviving marshland 
in the center. Considering its history and its present 
condition, it is hardly to be wondered that PONY A has 
seriously proposed to convert a substantial part of the 
remainder of the Bay into an airport. 

Yet it would be altogether too cynical to assume that 
the gradual changes in the use of Jamaica Bay that have 
taken place during the last 20 years have been fortuitous, 
selfishly motivated, and not supported by a large num­
ber of people. Over the years, people of New York City 
who have lived around the Bay have stubbornly con­
tinued to fish in it, to swim in it, to boat upon it and to 
sit under the sun along its shores. Despite all dis­
couragements and disappointments, they have agitated 
among themselves, and with their local politicians, for 
its preservation, and for its use by the people around it. 
They have made their homes around it where they 
could, even in poorly drained marshes by garbage dumps 
and sewage outfalls, and at the ends of runways. At 
Broad Channel, where they have been denied the right 
even to own the land upon which they live, and have 
been forced to provide their own services, they have 
stubbornly refused to leave their homes by the marsh 
because, they say, they like to live there. 

At the same time, able and energetic men, with a 
vision of the Bay that might not be readily excited in a 
person other than a sanitary engineer, have continued to 
perceive the oily, turbid, and odorous waters of the Bay 
as potentially clean and clear, and a place for thousands 
of people to swim and fish. For many years, with little 
public recognition, these men have labored to create 
on the shores of the Bay some of the most efficient 
and effective sewage-treatment plants in the world. They 
have tirelessly sought the money to construct and 
operate them. 

There have been similar people on the staff of the 
Parks, Recreation and Cultural Affairs Administration. 
This branch of the City government is perennially the 
last to receive a piece of the City's capital budget, and 
is forced to support its activites on whatever crumbs 
of money can be found. Members of its staff have found 
it expedient to make whatever arrangements they could 
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to develop the marshes and the bird sanctuary. They 
have stubbornly clung to the concept that the peripheral 
land and the beaches should be parks, even though 
there have been no prospects in sight for developing 
them. However inconvenient and incomplete their bird 
sanctuary may be, ornithologists, scholars, and students 
from many parts of the world have regarded it as 
highly valuable; and schoolchildren, as well as many 
people who simply enjoy the quiet, solitude, and 
beauty of nature, have gone to it to find satisfaction 
and pleasure in the marshes and their bird life. 

Many people have made preservation of the marshes 
and of the bird sanctuary a commitment of labor and 
of love. To all these and to many other people in the 
City, the idea of using the remainder of Jamaica Bay 
as part of an airport is abhorrent. To them it is, and 
always has been, a resource to be developed for the 
recreation and education of the people of New York. 

THE POTENTIAL OF JAMAICA BAY AS A SITE 
FOR RECREATION AND HABITATION, AND AS 
A FUNCTIONING PART OF THE NATURAL 
ECOSYSTEM 

The Potential of the Bay as a Site for Recreation 

Recreation as a Basic Human Need 

The human need for recreation is in one sense difficult 
to estimate; in another sense it is not at all difficult to 
estimate. About one-third of the daily cycle of each 
man's life is given over to that sustained, purposeful 
activity requiring attention, which Tom Sawyer defined 
as "work"-"things a body must do." Another third 
is given over to sleep. The remaining third, more or less, 
is given over to a variety of activities. Some of these 
are important for the maintenance of the body; some 
are important for the maintenance of an active role as 
a part of human society; some are important for the 
maintenance of significant relationships with other 
people; and many such activities are forms of recreation. 
Some activities are not necessarily purposeful, and are 
engaged in because of the rest and the satisfaction that 
they provide. 

Recreation, in the words of Tom Sawyer, is made up 
of "things a body wants to do." Recreation takes many 
forms. It includes the vigorous active play of children 
and adolescents, the body-contact and competitive 
sports of adults, the purposeful pursuit of games and 
hobbies, the intellectual and emotional stimulation of 
plays, movies, or reading, the aimless conversation of 

gossiping or "goofing off," and the quiet sitting and 
musing of the aged. All these activities seem to have 
a common and important beneficial effect. They enable 
people to recover and "relax" from the physiological 
mobilization, alertness, and fatigue that are associated 
with "doing what a body has to do." Because it provides 
a "letdown" in alertness, and a change of focus of 
attention, a period of recreation is an important period 
of replenishment, and for many people it is an essential 
prelude to rest and sleep. 

The ability of people to find means of recreation is so 
great, their capacity to substitute one form of recreation 
for another is so striking, and their ability to postpone 
it or do without it for long periods of time is so well 
known, that it is difficult to say how much of what form 
of recreation is needed by whom and when. To be sure, 
there is evidence that schoolchildren who are deprived 
of opportunities for play do less well than those who are 
not, and there is evidence that extension of the hours 
of school work beyond a limited number may meet with 
diminishing returns. There is clear evidence that muscu­
lar exercise increases the physical fitness of people at 
almost all ages, though the evidence that this prolongs 
life or prevents disease is less convincing. It is quite 
probable that people who have access to good recrea­
tional facilities are longer-lived and have lower mor­
bidity rates than people who do not have such access; 
but there are a great many reasons why such people 
might be healthier, and recreation itself may contribute 
little or nothing to this. 

The best evidence for the essential need of people 
for periods of recreation comes from experimental 
investigations. In general, if one sets up a human task 
to be done continuously over time, one finds that the 
capacity of people to perform this task will fall off if it 
is continued indefinitely. Ultimately the subject will not 
be able to continue at all. Simply interrupting the task 
for periods of eating and sleeping is not enough; there 
must be other periods of "rest," and, sooner or later, 
there must be periods during which the subject must 
return to other activities and interrupt completely the 
task in which he is involved, or he will not be able to 
continue effectively. Experience in industry, in the 
military, and in education all point in the same di­
rection: If people are required to engage in sustained 
activity requiring alertness and attention for extended 
periods of time, the indefinite extension of these periods 
ultimately leads to a degradation of performance. The 
level of best performance can be restored only if the 
task is interrupted for a period of other activities, part 
of which must be regarded as "recreational." 

Altogether, it appears that people have a need for 
periods of "rest" and "recreation" of some hours each 
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Source: Outdoor Recreation Resources Review Commission, Outdoor Recreation for America, U.S. Government Printing Office, Washington, 
D.C., 1962, p. 34. 

FIGURE 2-5 What Americans do most: Number of activity-days per person, 12 years and over, June 1, 1960-May 30, 1961. 
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cJay, and they have need of longer periods of recreation 
of the order of a day or more at intervals of the order 
of a week or more. This seems to be an essential human 
physiological need. Although popular folklore is replete 
with stories of people who can work effectively 70 or 
more hours a week, year in and year out, without 
periods of recreation, the clinical experience of phy­
sicians and psychiatrists suggests that people who try 
to do this are subject to sustained symptoms of fatigue, 
irritability, and insomnia; to impairment of their inter­
personal relations, particularly with members of their 
immediate families; to frequent disturbances of organ 
function involving, for example, the gastrointestinal 
tract; and to the intermittent occurrence of disabling 
disorders such as vascular headache. Not infrequently, 
people who work unremittingly many hours a day for 
long periods without vacation become subject to pro­
longed disabling illnesses, especially illnesses of a de­
pressive nature. 

The Need of the People of New York for Facilities for 
Outdoor Recreation 

Of the many types of human activity that may become 
recreations, those that Jamaica Bay might provide are 
outdoor activities. At the present time it is not possible 
to establish an objective standard measure of the 
adequacy of outdoor recreation in a given area. What 
people need in recreation tends to be a function of their 
culture, and of the constraints of time, money, and 
access under which they live. It is also not possible 
with the information now available to establish the 
value of outdoor recreation in improved efficiency, 
mental health, or general well-being of a population as 
a whole. Yet, regardless of whether the needs and bene­
fits of outdoor recreation for a particular group of 
people can be determined empirically, the American 
public has decided that outdoor recreations are highly 
valuable, and gives them high priority among the things 
for which they are willing to spend money. 

What people actually do for outdoor recreation may 
be the best measure of their real preferences, and pre­
sumably of their needs. This generalization must be 
qualified by recognizing the constraints created by the 
physical capabilities of people, the time available to 
them, their incomes, and their access to sources of infor­
mation. What Americans actually did for outdoor 
recreation in the year 1960-61 is shown in Figure 2-5. 
For some activities the differences in participation by 
geographical areas are negligible, but for others they 
are significant. For example, a substantially higher pro­
portion of people participate in swimming and walking 
for pleasure in the Northeast than in the rest of the 

country. The expressed preferences of people for various 
kinds of outdoor activities are generally similar to 
their rates of participation, but are not identical in all 
cases.3 

In 1960 in cities of over a million population in the 
northeastern United States, swimming was the preferred 
outdoor activity, picnicking was second, driving for 
pleasure third, walking fourth, and fishing fifth. Swim­
ming was the preferred activity of 76 percent of boys 
aged 12-13 and 83 percent of girls in the same age 
group.• 

Swimming ranks third in participation rate among 
outdoor activities. It is exceeded in popularity only by 
driving and walking for pleasure. Forty-five percent of 
the American population over 12 years of age went 
swimming in 1960. In the northeast region, swimming 
ranked higher than in any other area in the country, 
and was rated at 6.82 person-days per year. The rate of 
participation by number of swimming days is about 
twice as high for whites as it is for "non-whites," and 
"non-white females" participate about half as often as 
"non-white males." Adolescents from age 12 to age 
17 had the highest swimming participation rate in any 
residence category. Throughout the nation, white-collar 
workers did the most swimming, but in the Northeast, 
professional and technical workers had the highest 
participation rates. These participation rates refer ex­
clusively to people aged 12 and above; they would 
undoubtedly be higher if younger children were in­
cluded. 

Except for swimming, fishing is the most popular of 
the water-oriented activities. It is a preferred activity 
among one third of the American population, the highest 
preference being among boys in the 12-to-17 age group. 
The proportion of people who prefer fishing as a 
recreational activity varies inversely with the size of the 
place of residence. The participation rates for whites 
and non-whites are roughly equal. Among occupational 
groups, craftsmen and foremen have the highest par­
ticipation rates. 

Fishing, unlike horseback riding, ordinarily does not 
bestow status on the participant. People with family 
incomes under $1 ,500 a year rated fishing as their first 
preference. This group rated swimming lower in pref­
erence than did any other income group. People with 
family incomes over $20,000 had less interest in fishing 
than did any other income group. This upper-income 
group had a higher preference for playing outdoor 
games than did any other. Generally speaking, the 

•·• Outdoor Recreation Resources Review Commission, Out­
door Recreation for America, U.S. Government Printing Office, 
Washington, D.C., 1962. 
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higher the educational level, the higher the preference 
for swimming and the lower the preference for fishing. 

Nature walks, including birdwatching, were a rec­
reation in which 14 percent of the American population 
took part in the summer of 1960. The percentage of 
people participating in this recreation was roughly the 
same for all sections of the country, but the number of 
days per person in the Northeast was about double that 
in other sections. Boys and girls between ages 12 and 
17 accounted for one third of the total participation. 
However, nature walks were a preferred activity for 
only 3 percent of the population. The participation rates 
were generally highest for middle-income groups except 
in the Northeast, where the highest participation rate 
occurred in the highest-income group. Whites par­
ticipated at a rate approximately twice that for non­
whites. Here again, participation rates would un­
doubtedly have been higher if younger children had 
been included in the figures. 

In 1967, the publicly administered outdoor recreation 
system of New York City included 2,079 separate 
units with a total area of 37,991 acres (Table 2-2). 
New York devotes a larger percentage of its total area 
to parks than does any other of the 11 largest cities in 
the United States. However, this figure is misleading, 
because 17.4 percent of the New York park land was 
undeveloped, 26.5 percent was under water, and 3.5 
percent consisted of wetlands. A large proportion of 
the undeveloped park land and of the park land under 
water lies in Jamaica Bay. 

Considering the size of its population, New York is 
comparatively deficient in most major facilities for 
recreation, except perhaps museums, zoos, and amphi­
theaters. Chicago, for example, has more swimming 
pools and tennis courts. The percentage of the total city 
expenditures spent on recreation in New York was 
lower than that of any of 15 cities studied in 1968. In 
per capita operating expenses for recreation, New York 
fell roughly in the lower third of these cities. It spent 

TABLE 2-2A Inventory of Outdoor Recreation Facilities 
(New York City Total) 

Type Number Acres Percent 

City-wide parks 26 18,745 49.3 
Borough parks 28 8940 23.5 
Community parks 70 3670 9.7 
Athletic fields 37 177 0.5 
Park strips, triangles 592 4685 12.3 
Marginal area parks 27 38 0.1 
Neighborhood parks and 

playgrounds 1299 1736 4.6 

Total 2079 37,991 100.0 

TABLE 2-2B Park and Recreation Acreage Reported by The 
Department of Parks, Board of Education, Public Housing 
Authority, New York City, June 1966 

Department Board of Housing 
Components of Parks Education Authority Total 

City-wide and 
borough parks 27,684 27,684 

Community 
parks 3670 3670 

Neighborhood 
parks, play-
grounds, and 
school fields 836 929 149 1914 

Other 
components 4723 4723 

Total acreage 36,913 929 149 37,991 
Percent of 

acreage 
supplied by 
each agency 97.2 2.4 0.4 101\ 

Source (for both Tables 2-2A and 2-2B): 
The National Recreation and Park Association, A Study of New York 

Outdoor Recreation Needs, Mimeo, 1967. 

less per capita than did Chicago, Baltimore, Pittsburgh, 
Atlanta, Minneapolis, Oakland, Dayton, Tampa, Peoria, 
or Portland, although it spent more per capita than did 
Los Angeles, San Antonio, St. Louis, or Nashville. 

Among the boroughs of New York City, there are 
considerable differences in the number of available 
recreational facilities. Manhattan has less recreational 
land per person than does any other borough. Brooklyn 
has the next least; it has about two acres per thousand 
people. Queens has roughly five acres of recreational 
land per thousand people. These figures can be com­
pared with those for Westchester County, which has 
approximately 20 acres of recreational land per thou­
sand people, and Morris County, New Jersey, which 
has 16 acres per thousand. It is difficult to evaluate the 
facilities comparatively by borough summaries, partly 
because there are substantial differences among neigh­
borhoods within single boroughs. When the Community 
Council of Greater New York attempted to grade 
facilities in each of 7 4 neighborhoods, they found a 
mixed pattern, but there was some correlation between 
the median incomes of boroughs and their public recrea­
tion facilities, as might be expected. 

Special Recreational Needs of the People of Brooklyn 
and Queens 

The special characteristics of the human population that 
surrounds Jamaica Bay in Brooklyn and Queens have 
been mentioned in the first part of this chapter. To 
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repeat some of the characteristics mentioned: Brooklyn 
has 2.6 million people with a density of some 33,000 
people per square mile. Queens has 2 million people 
with a density of some 18,000 per square mile. Much 
of central Brooklyn is severely overcrowded and im­
pacted. Its population is lacking job opportunities, 
recreational facilities, and decent and safe housing. 
Parts of central Queens have the same characteristics. 
The evidence of social and political alienation has been 
strong in some of these areas. Within two airline miles 
of the shores of the Bay, there are 627,000 people. 
Fifty-two percent of Brooklyn families and 36 percent 
of the families in Queens had incomes below $6,000 in 
1960; 14 percent of Brooklyn and 8 percent of Queens 
people were non-white at that time. The median age of 
the population of New York City as a whole was drop­
ping, and the number of schoolchildren in schools was 
growing in these areas, while the number of adults was 
declining. In relation to other areas in the metropolitan 
region, these areas have an increasing proportion of 
children and adolescents for whom facilities for outdoor 
recreation are especially desirable. 

Other Estimates of the City's Need for Recreational 
Facilities 

The need of the people of New York City for recrea­
tional facilities has been recognized by the City's plan­
ners. An assessment of projected recreational needs for 
the New York area led the Regional Plan Association 
to argue for near tripling of recreational areas in the 
tri-state region from 67,000 acres in 1958 to 176,000 
in 1985." The Tri-State Transportation Commission 
estimated that by the year 2000 about 770,000 acres 
will have to be set aside for recreation and leisure-time 
activities. 6 

These are not extreme forecasts. For example, Tri­
State's statistics indicate that merely to provide suffi­
cient space so that New Yorkers would be able to par­
ticipate in outdoor recreation as much as the average 
person in the United States, one third of New York 
City would have to be park land. Most of this area is 
needed for football and baseball fields and for picnic 
areas. The present pressure on recreational resources 
in the City is reflected in the use of Coney Island. On 
a typical hot non-working day, the density on the 
beaches of Coney Island is 4,000 people per acre, or 

5 Regional Plan Association, "Race for Open Space," 1960. 
pp. 29-31. 
• Tri-State Transportation Commission, "Outdoor Recreation 
in a Crowded Region," 1969. p. 2. 

about 10 square feet per person. This may be com­
pared to the three square feet per person that was allo­
cated in the slave ships of the 18th century, or the 12 
square feet per person recommended by the Depart­
ment of Defense for bomb shelters. The general estimate 
for comfortable beach bathing is about 750 persons 
per acre or 50 square feet per person. 

The need for beaches in New York City has been best 
expressed in the words of the Outdoor Recreation Re­
sources Review Commission in 1962 7 : 

The fantastic crowding of beaches close to New York City 
renders superfluous all surveys, studies and analyses that seek 
to prove that more close-in beaches are needed. It would be 
impossible to develop enough close-in beaches to meet the 
present demand, let alone create an oversupply for the future. 

All the evidence, therefore, indicates that the people 
of New York have a pressing need for new facilities for 
outdoor recreation. This is true especially of low-income 
groups in the City's population, and most especially of 
the children, adolescents, and young adults. These 
people have special need for facilities that they can 
reach on foot or by rapid transit. Their greatest need is 
for facilities for swimming, for fishing, and for park 
areas that can be used for playing fields or picnicking, 
for walking and for the quiet sitting of older people. 

The Capacity of Jamaica Bay to Provide Beaches and 
Swimming Areas 

In its plans for the development of the Bay, which were 
put forward at the request of the Study Group, the 
City Department of Parks and Recreation has proposed 
the construction of nine beaches, seven marinas, and 
an expanded educational program at the Wildlife Sanc­
tuary. The proposed nine beach areas would have six 
miles of beach front and be about 450 feet in depth for 
a total of about 327 acres. Using the Bureau of Out­
door Recreation's standards of 750 persons per acre 
with allowance for areas not fully usable, the Park 
Department has calculated a maximum capacity of 
245,250 people per day, for a total of 7,245,000 per 
season. 

In the absence of a prior proposal of this sort, the 
Study Group on its own investigated the possibilities 
for the development of beaches, associated parking 
areas, and year-round recreational facilities on the 
shores of the Bay for the use of nearby residents. We 
find that numerous sites are available for such develop-

7 Outdoor Recreation Resources Review Commission, op. cit. 
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ment. The study group considered a method of develop­
ing these recreational facilities by dredging sand from 
the Bay, the dredging to be done without disturbing 
the basic elements of the wildlife refuge and nesting 
and feeding areas of the Bay. 

The beaches were conceived of as being constructed 
in two stages. The location of the first and second 
rounds of construction can be seen in Figure 2-6. 
The first stage of development might take place on the 
western and northwestern part of the Bay, where the 
present water quality is reasonably good to begin with, 
and where nearby residents could make maximum use 
of the new facilities. At present the Shore Parkway 
represents a barrier to access to the proposed recrea­
tional areas. Both pedestrian and auto passageways 
across this would have to be provided. Also, at present 
(summer 1970), the 26th Ward treatment plant does 
not chlorinate effectively; however, this difficulty is to 
be remedied within the current year. 

A schematic profile for a possible recreational area is 
shown in Figure 2-7. The detailed arrangement of the 
playing fields, game areas, parking areas, and beach 
facilities might r.ssume many configurations. 

Using the Shore Parkway right-of-way as one bound­
ary, it was proposed that a minimum width of 900 
feet be filled when needed on the Bay side. The fill 
would be obtained by dredging the far side of the 
present channel that runs along the western and north­
western parts of the Bay. By so doing, the boating 
channels, water circulation and dispersion patterns, as 
well as the wildlife areas, would be essentially una£­
fected by the coLstruction. Ample channel access from 
the marinas along the Bay would be preserved. 

The major part of the proposed project would involve 
the placing of fill on the Bay side of the Shore Parkway. 

14------- 200 yd ------1*--100 yd 

(minimum) 

minimum (10ft) elevation 

Beach 

For dredging and placing the fill, a unit cost of $0.75 
per cubic yard was assumed to be reasonable after dis­
cussion with the New York District Office of the Corps 
of Engineers. Thus, approximately three nautical miles 
of recreational area might be placed with a minimum 
width of 300 yards, allowing a 1 00-yard width for the 
beaches on the slope of 1 on 30, rising to a maximum 
elevation of + 10 feet for an estimated emplacement 
volume of 6.5 million cubic yards at a cost of $4.9 
million. The cost of the additional spaces for parking 
automobiles (which would be held to a minimum) 
and the shoreside recreational facilities are more diffi­
cult to estimate, but these should not be much in excess 
of $2 million, yielding a total investment of approxi­
mately $7 million. 

Although it is not anticipated that bathing-quality 
water will be produced in the entire Bay until about 
1978, certain areas of the Bay currently have waters 
of reasonably high quality, and some other areas will 
be improved within the next year as a result of the 
construction of the chlorination contact tank for the 
26th Ward treatment plant and the construction of 
the Old Mill Creek Auxiliary Water Pollution Control 
Unit. The recreational land behind the beaches could, 
of course, be constructed almost at once. Thus it might 
be reasonable to set a target date as early as 197 4 
for the opening of beaches and backup facilities along 
Bergen Beach, Spring Creek, and on both sides of 
Canarsie Pier. At such an early date in the sewage­
treatment programs it might be necessary to close down 
one or more of the beaches for a few days following 
heavy storms, because complete storm-water treatment 
would not be available at that time. However, for the 
major part of the swimming season the waters along 
these beaches should be of bathing quality. The recrea-

Present profile 

FIGURE 2-7 Schematic diagram of beach and backup recreational area. 
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tional areas could, of course, be used without interrup­
tion as soon as they were constructed. 

The plan developed by the Study Group would ulti­
mately produce beaches of some 120 acres (excluding 
the playgrounds between them). Assuming that these 
beaches held to the standard of 750 people per acre, 
which has been recognized for recreational beaches, the 
capacity of the facilities would be about 90,000 swim­
mers per day. However, the demand for beaches in 
New York is such that one might reasonably assume 
that more than 90,000 people, and possibly as many 
as 200,000 people, would occupy the proposed beaches 
on a warm Sunday afternooon. One would hope that 
the actual density could be kept lower than that of 
Coney Island, and it might be wise to plan deliberately 
for no more than 200,000 people under any circum­
stances. 

One method of controlling density would be to limit 
the parking facilities for automobiles to approximately 
10,000 spaces. This would accommodate not more than 
40,000 swimmers arriving by automobiles. The remain­
ing bathers would be forced to arrive on foot or by 
public transportation. During a typical season, assum­
ing 20 full-capacity days and 30 half-capacity days, the 
beaches would serve some seven million people, esti­
mating 2,000 persons per acre as the actual use in the 
face of overwhelming demand. Ultimately, as other 
facilities were constructed, one would hope that this 
crowding could be cut down. Considering the benefits 
attributed to the creation of bathing beaches at a value 
of $0.50 per use (a figure customarily used by the 
U.S. Corps of Engineers), a beach project for Jamaica 
Bay would realize its cost in two to four years. 

The dredging for the beaches, if done properly, would 
not permanently damage the bottom fauna of the Bay. 
It would not involve the removal of amounts of fill 
from the Bay, or the deepening of the Bay to any 
significant extent. It would consist primarily of the 
transfer of material from the outer side of the existing 
man-made channel to the shore side, thus shifting the 
location of the channel. The marine organisms will 
reestablish themselves from planktonic larval forms and 
will return to normal levels of abundance and species 
diversity in a relatively short time. 

The Study Group's estimates for the cost and capacity 
of the beach areas that might be constructed are of the 
same order of magnitude as the estimates of the City's 
Parks, Recreation and Cultural Affairs Agency. Our 
findings support their general contention that the con­
struction of beaches along the northern and western 
shores of Jamaica Bay would not be highly expensive, 
and that a great many people could be served by these. 

The Capacity of Jamaica Bay to Provide Shoreside 
Parks and Year-Round Recreational Areas 

Approximately 3,500 acres of park land or potential 
park land lie along the periphery of the Bay (see 
Figure 2-6). The acreage of these shoreside beach 
areas would be approximately the same as the total area 
of the islands within the Bay (Table 2-3). Except for 
Canarsie Pier, these park land areas must be thought 
of as potential rather than actual parks. The existence 
of Marine Park notwithstanding, these areas that are 
marked as parks are not now gathering places or recrea­
tional areas for people. They are used only by a few 
isolated individuals or small groups merely for walking 
and exploration. 

The reason why these parks are underused or not 
used at all are, in general, these: (a) they are not acces­
sible because of the presence of the Shore Parkway and 
other natural barriers, (b) they are land-filled areas that 
have not been sodded, marked off or supplied with 
any facilities for recreation, (c) some of them are not 
parks at all, but are still ongoing land-fill operations. 
This is especially true of the areas to the east. Marine 
Park is only partly developed. It contains almost 2,000 
acres of potentially attractive recreational land, but, 
like other park areas near the Bay, it lacks means of 
access by mass transit. 

Canarsie Pier is the most popular park area on the 
Bay. Indeed, it is almost the only one that is a com­
pleted park and is also accessible. It is a well-known 
landmark. Canarsie Park, which is alongside the Pier 
on the Bay shore, contains 300 acres, but it too is under­
developed. Both Canarsie Park and the park area at 
nearby Howard Beach, which has somewhat better 
developed facilities, are quite close to Kennedy Inter­
national Airport. They are within the NEF 45 noise-zone 
area at the end of runway 31 L. The amount of noise 
that they receive greatly limits their usefulness. 

The park areas in most immediate need of develop­
ment are those along the northern and western shores 
of the Bay. These are potentially some of the most 
attractive park and playground areas, having a pleasant 
view, being away from the greatest noise, and being 
nearest to the projected beaches. They border on areas 
of highly concentrated populations that lack adequate 
recreation or leisure-time facilities. 

A total of two million people could be within 30-
minute walking distance of these parks if they were 
developed. 

Undeveloped park areas on the eastern shores of the 
Bay near Inwood are close to Kennedy International 
Airport. They are too noisy for most park and play-
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TABLE 2·3 Development of Shoreside Beach Areas 

Property 
Present Development 

Item Borough No. Location Acreage Developed Undeveloped 

Amount 
Brooklyn B-57 Marine Park-Fiatbush, 1821.726 Playground (Units) 

Gerritsen and Fillmore Swings 36 
Avenues to Jamaica Bay Slides 3 

Monkey bars 1 Fill and marshy 
See-saws 8 areas 
Wading pool and shower 1 
Comfort station 2 
Dressing room 1 
Handball courts 12 
Shuffleboard courts 5 
Horseshoe pitch courts 8 
Tennis courts (hard 

surface) 12 
Basketball courts 7 
Baseball fields 6 
Little league fields 3 
Softball fields (turf) 1 

(hard surface) 4 
Soccer fields 1 
Cricket fields 3 
Safety surfacing 

Other features 
Golf course (18 hole) 
Field house 
Deep Creek Marina 

Rowboat rental 
Bait and tackle shop 
Mooring 

2 Brooklyn B-166D Park-East Mill Basin to 346.281 2 Ball fields Rest of area is 
Paerdegat Basin west of undeveloped 
Shore Parkway and Mill 
Basin east of Shore 
Parkway 

Amount 
3 Brooklyn B-18 Canarsie Park-Paerdegat 301.115 Playground (Units) Area along 

Basin to Fresh Creek Swings 8 Paerdegat Basin 
Basin, Seaview Avenue to See-saws 6 
Shore Parkway Slides 2 Area facing Bay 

Basketball stands 2 
Climbing equipment 
Turf ball fields 6 
Comfort station 
Recreation bldg. 
Flagpole 
Sandlot ball fields 3 

Canarsie Pier 
Recreation pier 
Parking 

Canarsie Pier Marina 
Boat rental (rowboats, 

runabouts, skiffs) 
Mooring 
Excursion boat rides 
Bait station 
Lockers 
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TABLE 2-3 Development of Shoreside Beach Areas-Continued 

Property 
Present Development 

Item Borough No. Location Acreage Developed Undeveloped 

4 Brooklyn B-165 Spring Creek Park-Spring 617.670 No development 
Creek Basin to Fresh Marshy area-
Creek Basin to Shore Fill 
Parkway to Jamaica Bay 

5 Queens Q-323 Spring Creek Park-North 212.600 No develop-
Shore of Jamaica Bay from ment-marshy 
Sheridan Avenue to Shell- area-fill 
bank Basin 

Amount 
6 Queens Q-91 Frank M. Charles 39.500 Playground (Units) Area facing 

Memorial Park-Hawtree Swings 2 Bay unde-
Basin, Shellbank Basin, Slide veloped 
Jamaica Bay Climbing equipment 

Turf ball fields 3 
Basketball standards 
Tennis courts 5 
Handball courts 2 
Benches 

7 Queens Q-295 Recreation Area-Rami!- 31.900 Undeveloped 
ton Beach, Jamaica Bay 

8 Queens Q-309 Jamaica Bay Park 9,151.803 Wildlife sanctuary Undeveloped-
(Upland- Bayside marina underwater 
2,867,971; Rowboat rental 
underwater Mooring 
6,283,832) Bait shop 

Amount 
9 Queens Q-7 Michaelis-Bayswater Park- 25.000 Neighborhood playground (Units) Area facing Bay 

B. 32nd St., Dickens Ave. Slides 3 
Northern Basin Swings 5 

Climbing equipment 
Adventure equipment 
Spray heads-shower area 
Flagpole 
Turf ball fields 2 
Bike stands 
Comfort stations 
Volley ball court 
Tennis courts 3 
Basketball courts 4 
Handball courts 6 
Benches 

Amount 
10 Queens Q-371 Edgemere Park-Somer- 253.719 Playground (Units) 

ville Basin, Conch and (10 acres Slides 2 
Norton Basin, Almeda developed) Swings 4 
Avenue Sand pit 

Climbing equipment 
See-saws 2 
Safety surfacing 
Tennis courts (clay) 8 
Handball courts 2 
Ball fields 2 
Flagpole 1 
PFEU 2 
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TABLE 2-3 Development of Shoreside Beach Areas--Continued 

Property 
Present Development 

Item Borough No. Location Acreage Developed Undeveloped 

Hopscotch courts 
Shuffleboard 
Benches 
Comfort station 

All developed areas are 
along Almeda Avenue 

11 Queens Q-204 Park Beach Channel Drive 7.430 Undeveloped 
between Cross Bay Park- and in process 
way and B. 106th Street of being sur-

rendered for 
school purposes 

12 Queens Q-28 Marine Park Beach Chan- 12.000 No development 
nel Drive-B. 116th to -narrow run 
124th Street of land between 

Beach Channel 
Drive and Bulk-
head Wall 

13 Queens Q-49 Jacob Riis Park-Jamaica 236.363 Amount 
Bay, Atlantic Ocean, B. Playground (Units) 
!49th to 169th Street Swings 17 

Slides 7 
Comfort stations 4 
Handball courts 24 
Paddle tennis 6 
Basketball courts 6 
Single goals 4 
See-saws 24 
Bathhouse 1 
Baseball fields 5 
Pitch/Putt golf course 
Tennis courts 4 
Bleacher sections 4 

Benches and promenade only 
along Jamaica Bay frontage. 
Bathing beach on ocean front 

14 Queens Q-420 Breezy Point Park- 836.800 Undeveloped 
Jamaica Bay to Rockaway acres 
Point Blvd., Beach 184th (270 acres 
St. to Beach 201st St., and mapped) 
Breezy Point Blvd. to the 
Atlantic Ocean; Fort Tilden 
to the tip of the Rockaway 
peninsula 

ground activities at the present, and they can be ex­
pected to remain in high-noise areas for some time. 

The evidence in general indicates that the park land 
areas around Jamaica Bay should be developed for 
activities requiring open playing fields and grassy areas, 
with some special facilities such as tennis courts, and 
also with facilities for walking, for picnicking, and for 
some of the quiet activities of older people. 

The 3,500 acres of park land behind the beaches 
would be in addition to the 120 acres of sandy beach 
land that would be built, plus the 240 acres of backup 
facilities immediately behind them. It is more difficult to 
predict the use that might be made of these recreational 
grounds with accuracy than it is to predict the probable 
usefulness of the sandy beach areas. An important fea­
ture of these park lands is that they will not have simply 
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a seasonal use. They will be usable for most recreational 
purposes in the spring and the fall, and, by suitable 
preparations· such as the flooding of some playing fields, 
parts of them could be used for winter sports such as 
ice skating. Assuming an occupancy of the average of 
five people per acre for three shifts a day for 3,500 
acres and 150 recreational days, the total use of these 
facilities might be on the order of eight million person­
visits per year. 

The Capacity of Jamaica Bay to Provide Facilities for 
Boating 

The 9,000 acres of water in the Bay provide an im­
portant opportunity to develop boating. The Parks 
Department estimates that marinas in seven immedi­
ately developable locations could provide canoeing, 
sailing, and rowing for 330,000 people in a season. 

However, the boating capacity for Jamaica Bay is 
especially difficult to estimate. If the total water surface 
of the Bay is used allowing five acres per boat and 
assuming 2.2 persons per boat, and if we assume a 
turnover of two per day, we arrive at a total capacity of 
5,544 persons for a single day. A more realistic estimate 
would have to take into account water areas too shallow 
for boating and areas restricted around bird refuges and 
swimming areas, which one must estimate would remove 
50 percent of the total water surface for boating. This 
would cut the capacity in half, for a maximum daily 
boating capacity of 2, 772. If one uses the Parks Depart­
ment's estimate of 20 days of maximum and 30 days 
of half maximum, one arrives at a total annual capacity 
in number of visits of the order of 100,000. This lower 
estimate is probably much more realistic. 

In the interest of boating, the areas of the Bay might 
be zoned, with power boats restricted to the main chan­
nels, sail boats in the Grassy Bay-Broad Channel area, 
and canoes and rowboats in the water around the 
islands. The principal marinas might be in the Broad 
Channel area and off Cross Bay Boulevard north of 
the wildlife refuge. Marinas for power boats might be 
developed in the basins and along the Rockaway shore. 
Small sandy beaches on some of the islands might 
permit boat landings for picnicking, swimming, or bird 
observations; but these would have to be carefully 
controlled in the interest of the preservation of the 
wildlife refuge. 

The demand for fishing boats and pleasure boats will 
undoubtedly use the Bay's capacity to the fullest. In­
deed, according to the Tri-State Transportation Com­
mission's method of calculations, the Bay in full use 
would meet only one eighth of the needs of the people 
of Brooklyn and Queens who might wish to go boating. 

Capacity of Jamaica Bay to Provide Facilities for 
Fishing 

Fishing is much more popular among the people of 
New York City than is commonly realized. Although 
the interest in fishing in the large cities of the North­
east is less than it is in other parts of the country, it 
has been estimated that upwards of 10 percent of the 
boys and men in the New York region will go fishing 
in a given year. 

As we have indicated, the Bay at present contains 
more than 60 species of fish and shellfish, including 
many well-known edible species of finfish. If the pollu­
tion in the Bay is largely abated, it might become a 
great potential resource for recreational fishing after 
it has had time to cleanse itself generally. 

There is also the possibility of an incompatibility 
between fishing and other recreational uses of the Bay, 
but this appears to be minor. The Bay is big enough 
to provide fishing areas separate from those for power 
boating and swimming, which are apt to disturb fish or 
fishermen. The region between the marginal beaches 
and the central wildlife preserve would be suitable for 
fishing, and part of it could be reserved for that purpose. 
In addition, some fishing piers exist, and more could be 
sprinkled among the swimming beaches. Finally, swim­
ming is largely confined to summer months, and fishing 
could expand to at least some of the beach areas in 
other seasons. 

Dredging and filling, such as that proposed to make 
more beaches, could either harm or improve fishing 
depending upon how it is done. To the extent that 
shallow waters are increased in area, the fishing, and 
particularly the shellfishing, will improve. This could 
be accomplished, for example, by converting some of 
the filled islands to submarine banks by using the excess 
sand for beach fill. There is also an opportunity to de­
crease the area of deeply dredged channel if ocean­
going barge traffic is to be replaced by pipelines to 
deliver fuel oil to the tank farms at Kennedy Airport. 
The cessation of dredging, once the beaches are built, 
might also reduce the turbidity of the Bay, with ex­
tended benefits both to the general ecology and to 
recreational fishing. 

It is more difficult to estimate the capacity of the Bay 
for fishing than it is to estimate its capacity for boating 
because fishing is subject to variations in the supply of 
fish. Using the same formula as that used to determine 
the amount of boating, it is possible to estimate an an­
nual capacity of 100,000 people fishing from boats 
alone. Perhaps another 100,000 visits per year for pier 
fishing would be a reasonable projection. These calcu­
lations would bring the annual fishing capacity to 
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around 200,000 fishermen visits. In making these 
calculations it would appear that we have projected a 
doubling of the number of boats on the same acreage 
of water, which, in fact, does not happen. Most fishing 
takes place in the early morning or late afternoon, while 
most boating tends to occur in the middle of the day, 
and it is likely that boating trips will be of shorter 
duration than fishing outings. Taking these factors into 
account, there should not be more than one boat per 
five acres for either purpose in the Bay during most 
of the day. 

The Transportation Necessary for Adequate 
Recreational Use of Jamaica Bay 

The intensive use of Coney Island for swimming is, in 
large measure, a result of its great accessibility. Four 
subway lines to Coney Island can deliver 200,000 
people per hour to the beach. A similar accessibility by 
rapid transit is essential if recreational areas around 
Jamaica Bay are to be used to their full potential. 

The proposed recreational areas are presently served 
by the 14th Street Canarsie line, which ends at the 
Rockaway Parkway Station about one and a half miles 
from Canarsie Pier, and by the Nostrand Avenue line, 
which ends at Flatbush Avenue Station, about four 
miles from the waterfront in the Mill Basin and Bergen 
Beach areas. The combined capacity of these two lines 
might reach 80,000 passengers per hour, provided ser­
vice were frequent enough during periods of high de­
mand, such as the times when the recreational area is 
being used for swimming. On the other hand, bus 
transportation to the waterfront from the nearest sub­
way stations could hardly attain a level of 10,000 
passengers per hour. This would limit the number of 
people who could reach the recreational areas by mass 
transit to approximately 40,000 per day. 

Three proposed subway extensions are under con­
sideration (see Figure 2-8): (a) a Nostrand Avenue 
extension to Avenue U, (b) a Utica Avenue subway 
connecting Avenue U with the New Lots line, and (c) 
an extension of the 14th Street Canarsie line eastward 
to the Spring Creek area, and westward to intersect 
both the Utica Avenue and Nostrand Avenue lines. 
These extensions would bring additional subway transit 
to the Marine Park, Mill Basin, and Spring Creek areas 
at points approximately one and a half miles from the 
waterfront. They would add 50 percent to the passenger 
capacity of the lines serving this sector of Jamaica Bay. 
However, travel to the beach from the subway stations 
by bus and walking would very likely reach only a 
fraction of the capacity of these mass-transit lines. 

Assuming that subway extensions into these areas 

are needed at their present state of development, a study 
should be made of the possibility of rearranging and 
even increasing these extensions to bring mass transit 
directly to most of the waterfront area. For example, 
the proposed interconnector line that ties the 14th 
Street Canarsie, Utica A venue, and Nostrand extensions 
might be run along A venue U eastward from the Nos­
trand A venue extension terminal, across Paerdegat 
Basin, and along the Canarsie waterfront, and then 
northward along Fresh Creek to the 14th Street Canar­
sie terminal (see Figure 2-8). This would require only 
one and a half miles of subway beyond the present plan, 
but would bring mass transit very close to three miles 
of waterfront recreation area, and would make available 
the full capacity of the subway lines (120,000 passen­
gers per hour) to transport people to the beach areas. 
The additional cost of this rerouting would be approxi­
mately $40 million. 

Access to parking lots along the proposed beach 
front is presently mostly blocked by the Belt Parkway. 
Overpasses at each beach and parking area will be 
required to provide for access to local streets. A front­
age road to permit easy distribution of people by bus 
and automobiles without using the Belt Parkway would 
be highly desirable. 

At the present time there are no pedestrian over­
passes along the Belt Parkway. If subways are to bring 
large numbers of people, many pedestrian overpasses 
would be needed. These would have to be integrated 
with the street positions and subway stops beside the 
Parkway, and the recreation areas on the Bay side. 
They would also have to be sufficient in size and number 
to overcome the obstructing effect of the Parkway. 

An Estimate of the Assets and Deficiencies of Jamaica 
Bay as a Site for Recreation 

Provided with adequate means of access, with its shore­
side parks and beaches fully developed, with its sanitary 
land fills covered and sodded, with its natural area 
preserved, and with its waters cleared of much of their 
pollution, Jamaica Bay would undoubtedly become a 
major recreational and esthetic attraction for the people 
of the City of New York. There is little reason to doubt 
that its shoreside facilities-the park lands, playing 
fields and special facilities such as basketball and tennis 
courts-and its facilities for fishing and boating would 
be heavily used. There is also little reason to doubt 
that its beaches would be used very heavily. Probably 
one of their attractions, in addition to their great con­
venience, would be that they would provide swimming 
in the relatively calm waters of a bay on which there is 
little or no surf. Swimming at ocean beaches is essen-
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tially surf bathing. Young children, older people, and 
those who actually like to swim may find a gentle slop­
ing beach along a bay much more attractive than an 
ocean beach. 

Nevertheless, some may have reservations about the 
use of Jamaica Bay as a site for swimming, even after 
its waters have had the full benefit of the ambitious 
program of sewagc- treatment that the City proposes. 
However, there is evidence that people can, and do, 
bathe in waters much less pure than those required 
by the proposed bathing-water standards, and that they 
do so with impunity. Based upon present knowledge, 
there is every reason to believe that when the waters of 
Jamaica Bay reach these standards they will be en­
tirely safe for human swimming and bathing. Neverthe­
less, in this instance, one would not be guarding bathers 
against unintentional and casual pollution of a bathing 
beach; one would be deliberately creating a bathing 
beach at which a great many people would bathe repeat­
edly in waters that might be highly polluted if they were 
not constantly under treatment. 

Before bathing beaches are created in Jamaica Bay, 
it would be wise to have the entire sanitary program 
reviewed in detail, and all its safeguards and possible 
points of breakdown studied in a manner that was not 
possible for this Study Group in the period of time 
available to it. One should consider, in this connection, 
the possible toxic effects upon people of industrial 
wastes that can be introduced into sewers, and that 
will not be removed by the proposed methods of treat­
ment; for circumstances presumably might arise in 
which relatively large amounts of toxic substances intro­
duced into a sewer might reach bathers in significant 
concentrations. Also to be considered should be the 
possible costs and benefits of removing all the present 
outfalls of the Jamaica Bay and Coney Island sewage­
treatment plants away from their present positions in 
Grassy Bay and Rockaway Inlet, and carrying them far 
enough out to sea to make sure that the effluent from 
them will not affect any beach used by people. 

Breezy Point Beaches as Alternative to Those of 
Jamaica Bay 

In view of the plan to develop Breezy Point as a beach 
area, one might ask, "Why should one develop the 
Jamaica Bay beaches at all?" Breezy Point contains 
four and a half miles of sandy ocean beaches up to 
1 ,000 feet in width, and there are 1 ,350 acres of land 
that could be made into parkland. According to the 
National Park Service, Breezy Point could be devel­
oped to accommodate 300,000 visitors per day, or 27 
million visitors per year. 

The problems relating to Breezy Point are access, 
convenience, and cost. Access to Breezy Point for any 
significant numbers of New Yorkers by the present 
means of transportation is out of the question. Even 
today, on hot days, automobiles back up all the way 
across the Marine Parkway Bridge and onto the Shore 
Parkway. They similarly clog the Cross Bay Boulevard. 
Automobiles that finally arrive at Riis Park meet others 
trying to leave to go home. The single, two-fare subway 
across the Bay to the Rockaways does not even extend 
to Breezy Point. Even if it were extended this far it 
could not handle the crowds that would wish to get to 
Breezy Point. 

The National Park Service proposes to provide ac­
cess by means of ferries, with a 20-minute ride from a 
terminal at Coney Island. Quite aside from the fact that 
this terminal will depend upon the already overcrowded 
subway lines to Coney Island, it is doubtful that enough 
ferries could be provided to transport the crowds that 
would try to get to Breezy Point. (If the three miles 
of beach at Coney Island attract one million visitors on 
a hot day, it is not reasonable to expect that only 
300,000 would try to get to the four and a half miles 
of beaches on Breezy Point. Three-hundred thousand 
might be desirable, but 600,000 would be more reason­
able, and one million might be realistic.) 

The ferries probably represent an effort by the Na­
tional Park Service to find a substitute for what is 
undoubtedly the only real solution to the use of Breezy 
Point: a rapid transit line from Utica Avenue down 
Flat bush A venue and across the Rockaway Inlet. If 
the Utica Avenue line is extended to Avenue U, accord­
ing to present plans, and if this line can be taken across 
the present Marine Parkway Bridge as a surface line, 
the additional cost would be about $60 million to $100 
million; but if the Utica line extension is not built, and 
if the crossing of Rockaway Inlet requires a new bridge, 
the total cost of providing adequate access to Breezy 
Point will be around $300 million. 

This is not the only major cost of opening up Breezy 
Point. A good part of the land area ( 400 acres) and 
some of the best ocean beach on the peninsula are 
occupied by the 2, 700-family Breezy Point Coopera­
tive, a private development of summer homes. Up to 
now, by common consent, the City has not attempted 
to condemn and take over this cooperative area, and it 
seems to have no plans to do so for at least another 10 
years. If it did, the purchase cost might well be on the 
order of $100 million. 

Unless adequate transit connections are built, and 
until the lands of Breezy Point Cooperative are ob­
tained, Breezy Point will not become a fully useful 
facility for the millions of New Yorkers who need it. 
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Even if Breezy Point is built, it can provide no adequate 
substitute for the convenient, close-in parks and beaches 
and the boating and fishing facilities of Jamaica Bay, 
which can serve the large nearby population of Brook­
lyn and Queens. Altogether, it is desirable for the 
people of New York City that both Jamaica Bay and 
Breezy Point be developed, and that neither one be 
regarded as a substitute for the other. 

The Potential of Jamaica Bay as a Site for Human 
Habitation 

When its waters have been cleaned up and its parks 
and beaches have been built, and when its rapid-transit 
lines are constructed, the land around Jamaica Bay 
can become a place for people to live. It will provide 
many of the amenities that are missing in modern urban 
life at the present time. If these amenities are to be 
preserved, however, it will be important that the density 
of the surrounding population be controlled and that 
a wall of high-rise apartment buildings not be allowed 
to grow up behind the parks, blocking off the Bay from 
the rest of the community. If this requirement were 
met, then the use of the land around the Bay as a place 
for people to live would be highly compatible with the 
use of the Bay as a place of recreation and will comple­
ment it. This matter is dealt with at greater length in 
Chapter 3. 

The Potential Role of Jamaica Bay as a Part of the 
Natural Systems of the New York Region 

Compatibility with Recreational Uses 

The effect of improving the water quality of the Bay. 
The expected improvements in water quality, which 
will be produced by the secondary treatment of sewage, 
will be mainly related to human health standards. They 
may have undesirable effects upon the natural ecosys­
tem. There will be a decrease in coliform bacteria and a 
reduction in the biochemical oxygen demand levels, 
which will benefit the ecosystem, but nitrates and phos­
phates will remain. These may lead to overfertilization 
and blooms of undesirable algae, and the further reduc­
tion of desirable species. A variety of other pollutants, 
such as oil and kerosene, heavy metals, hexane soluble 
materials, polychlorinated biphenols, various hydrocar­
bons, and other materials that may be discharged 

through storm or combined sewers, and that pass 
through sewage-treatment plants, will continue to enter 
the Bay. The biological effects of most of these materials 
are not known with any accuracy. If they increase in 
concentration, either through a reduction in the volume 
of water or an increase in the absolute amounts dis­
charged into the Bay, they could have serious deleterious 
effects upon the ecosystem. 

Considerations of the welfare of natural systems thus 
reinforce the considerations of the welfare of human 
swimmers (see discussion above). These, too, suggest 
that the outfalls from the sewage-treatment plants 
should be removed from the Bay and carried far 
enough out to sea so that they will not damage natural 
systems in the Bay or near the shore. Yet there may 
be no simple solution to this problem. Removing the 
sewage plant effluent from the Bay would remove its 
major input of fresh water. This might cause an increase 
in the salinity of the Bay, which might drastically alter 
its flora and fauna. Also, the freshwater transport to 
the ocean together with the tidal action is the major 
source of the flushing of the bay which is so important 
to its health. The net effects of this move could be deter­
mined only after careful study. 

Potential effects of swimming, boating, and fishing on the 
natural ecosystem. The stresses that would be placed 
upon the natural ecosystem of Jamaica Bay by the 
various kinds and amounts of recreation that have 
been proposed will be insignificant in comparison with 
those that are now imposed by other sources. An 
ecosystem the size of Jamaica Bay can easily accommo­
date a variety of recreational uses by a large number 
of people as long as the Bay is intelligently zoned for 
specific purposes. 

The development of swimming beaches along the 
shores of the Bay would not affect the natural ecosys­
tem, aside from the fact that commercial and private 
shellfishing could not be permitted in these areas. It 
would be undesirable, however, to construct bathing 
beaches and camp sites on the islands that are breeding 
habitats for several birds. 

The demand for boating is closely related to the 
demand for fishing and the numbers of fish available. 
If improvements in water quality and pollution abate­
ment were to allow the productivity of fish to return 
to former levels, the Bay could sustain a very high level 
of fishing pressure without deleterious effects upon the 
natural environment. It would be advisable, however, 
to restrict power boats to open waters outside the 
central marsh areas to protect the bird population 
from undue disturbance or harassment, and to preserve 
a different environmental quality in these areas. 
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Potential Use of the Wildlife Refuge for Recreation 
and Education 

The major role of the wildlife refuge in the future 
appears to be a continuation of its current use for 
recreation. It is now used primarily for nature walks 
and nature photography. Most of this activity centers 
around the West Pond because of the existing gravel 
path that encircles the pond and leads back to the 
small parking lot. 

A greatly increased use for recreation is compatible 
with the preservation of the refuge. Such an increased 
use is also desirable and necessary in view of the current 
demand. 

Intensive nature study and photography are consist­
ent with the protection of the refuge. The wildlife are 
easily observed from the paths, with no damage to them 
or to the marsh and pond areas. 

The Parks Department now plans to build additional 
paths around the East Pond on the eastern side of Cross 
Bay Boulevard. This may well triple the capacity and 
enable as many as 100 to 150 thousand people to visit 
the refuge during the course of a year. There are also 
plans to build several new ponds with similar encircling 
walkways. With these new ponds the recreational poten­
tial might rise to as high as 200,000 people per year. 

The proposal of the Parks Department for the con­
struction of an Interpretive Center will create new op­
portunities for both education and recreation. Many 
of the educational features of this new center will lend 
themselves to recreation also. These include wildlife 
films; slide shows and film strips; talks on the wildlife 
of the Bay; lectures on the ecology of the salt marsh by 
scientists and students; and tape recordings of the wild­
life sounds in the marsh. 

The water parts of the Bay can be used to develop an 
approach to nature study in addition to that presented 
by the paths. Boat trips for wildlife viewing would be 
possible except in the breeding season. The marsh 
ecosystem has an amazingly complex web of interrela­
tionships, and a study of the marsh flora and fauna 
can provide an interesting introduction to the concept 
of ecosystems. This, too, lends itself to presentation by 
guides with lectures and demonstrations. 

A major part of the program planned for the wildlife 
refuge is educational. Naturalists believe that one of the 
most vital needs of people today is to understand the 
workings of natural ecosystems and the intricate re­
lations of all organisms to the system. This, they think, 
is peculiarly important for people in densely populated 
urban areas such as New York City. There are general 
plans for the staff of the refuge to utilize the assistance 
of private national conservation and environmental 

organizations, and to draw upon the educational re­
sources of the universities, colleges, and museums in 
New York City to provide a faculty that can teach 
schoolchildren as well as students at high school and 
college level. 

The area will continue to be available to graduate 
students for study. 

The Parks Department's planned Interpretive Center 
would be the core of the City's environmental education 
program. It would be prototype of the City's programs 
for environmental education, an attempt to make ecol­
ogy part of the Natural Science Workshop and of the 
Marine Science Program at Far Rockaway High School. 
The Natural Science Workshop involves several thou­
sand schoolchildren in School District 23 in the 
Borough of Queens. 

In the planned program at the new Interpretive 
Center, it has been suggested that introductory back­
ground materials might be presented by the classroom 
teacher before a field trip to the refuge. A briefing ses­
sion or presentation of added materials and information 
would precede the actual trip. These presentations 
might include films, slides, and related materials. If the 
teacher had not been trained in an ecological workshop, 
one of the technical naturalists at the center could 
assist in this education, so that an effort would be 
made to expose the schoolchildren to the habitats of 
the salt marsh as if they were in their own backyard. 
They would be given an opportunity to examine the 
system directly and to see the wildlife they read about 
in living interrelationships with each other. There would 
be informational signs along the paths and possibly a 
small part of the marsh might be set aside for study and 
experimentation by the visiting students. To avoid 
damage to the marsh, the plot of ground that is utilized 
might be rotated regularly, and wooden walkways could 
be constructed so as to bring the visitors into direct 
contact with the marsh without damaging it. 

In sum, it can be said that there is considerable en­
thusiasm in the City Parks, Recreation and Cultural 
Affairs Administration for the development of environ­
mental education of this sort. 

THE EFFECT OF THE EXTENSION OF THE 
AIRPORT UPON THE USE OF JAMAICA BAY 

The Effect of the Present Airport 

The present condition of Jamaica Bay has been deter­
mined only to a small extent by the fact that Kennedy 
International Airport lies alongside it. Jamaica Bay 
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is as it is because of past attempts to develop it as a 
harbor, because sewage has been dumped into it, its 
bottom has been dredged, and its shoreline has been 
used for sanitary land fills. Only one part of the Bay, 
Grassy Bay, is a direct result of the presence of the air­
port. This part is, however, of particular interest be­
cause it shows what dredging and filling can do to the 
Bay. 

What is now called Grassy Bay was originally a com­
bination of tidal channels and salt marshes resembling 
somewhat the present island and channel network north 
of Pumpkin Patch Channel. It remained in a healthy 
natural state until the dredging and filling took place to 
form the major land mass upon which Kennedy Inter­
national Airport now stands. In the place of the prior 
marshland this dredging and filling produced a deep 
hole. This, in turn, formed a large stagnant impound­
ment which is now called "Grassy Bay," a name pre­
viously applied to an area of the Bay slightly northeast 
of its present location. From its creation in its present 
form in 1946, Grassy Bay has been a burden on the 
water quality of Jamaica Bay. It is the largest problem 
area of the Bay. 

The factors contributing to the poor quality of the 
waters in Grassy Bay are these: (a) Grassy Bay is 
deep, being as much as 50 feet in depth at mean low 
water level at several locations; (b) it has a small tidal 
prism that is small relative to its volume (approximately 
10 percent) and it has a long retention time (of the 
order of 100 days); and (c) circulation through Grassy 
Bay is poor because of constrictions of the channel at 
its northwestern end by Cross Bay Boulevard, and a 
stagnant zone at its southeastern end near the extension 
of runway 4L. 

Adding to these problems is the fact that the outfall 
from the sewage-treatment plants on the north shore 
of Jamaica Bay is located in Grassy Bay. Also, a 
major storm drain enters Bergen Basin, which in turn 
flows into Grassy Bay; and oil barges must transit 
through Grassy Bay to terminals in Bergen Basin. All 
this adds greatly to the pollution in Grassy Bay. 

As a result of these factors, the following statements 
can be made about Grassy Bay relative to Jamaica Bay 
as a whole: 

1. It has the highest mean biochemical oxygen de­
mand (approximately 4 milligrams per liter) in the 
Bay. 

2. It has the lowest amount of dissolved oxygen, 
which reaches zero milligrams per liter at the bottom 
during the summer months. 

3. It has the highest concentration of nitrogen and 
soluble phosphorus (2.8 milligrams per liter and 1.2 
milligrams per liter, respectively). 

4. It has the largest percent of clay in the bottom 
sediments, together with the highest index of putresci­
bility ( 16.1 milligrams per gram) . 

5. It has the highest concentration of hexane-extract­
able material (0.9 milligrams per liter). 

6. Its sediments have a high sulfide content (3.9 
milligrams per gram) . 

7. It contains few benthic animals (essentially 
none), a high total count of coliform bacilli ( 300 MPN 

per liter) and a low diversity of species. 

Aside from the fact that its creation is associated with 
the creation of Grassy Bay, Kennedy International Air­
port causes trouble for the Bay chiefly because of the 
noise of its aircraft. The primary adverse impact of this 
noise is on the human communities around the Bay, 
rather !than upon the Bay itself. Its effect on these com­
munitif:s will be discussed elsewhere. The flight patterns 
of Kennedy Airport determine the effect of noise on the 
Bay itself. Aircraft taking off from runway 31L pur­
sue a curving flight path that carries them over the 
northern and western shores of the Bay. Noise from 
these aircraft is worst at Howard Beach, just at the 
end of the runway, but the NEF 35 contour extends 
beyond Canarsie Pier. The Howard Beach recreation 
area is almost useless for old people because of the 
noise; but the Canarsie Pier is used by them apparently 
without adverse effect other than annoyance. Noise 
probably has slowed the development of the north 
shore area for housing, but it has not prevented it. 
Most of the central areas of the Bay are located away 
from aircraft flight patterns and are in silent areas. Some 
parts of the Rockaways, however, are heavily affected 
by noi~.e at the present time. 

Some General Effects That New Runways in Jamaica 
Bay Might Have on the Use of the Bay for Recreation, 
Habita1tion, and the Conservation of Natural Systems 

Becaus'e the effects of new runways in the Bay will 
depend so much upon their location and configuration, 
a detailed consideration of the probable effects of 
several discrete proposed configurations of runways is 
included in Chapter 4 of this report. The discussion in 
this se<:tion will be concerned primarily with general 
points that are applicable to all configurations of run­
ways to some extent. 

The Etfect of Any Addition to the Airport on the Bay 
as a Whole 

The us1e of part of the Bay and of its shoreline for an 
airport is a use of the type that we placed in Group 2 
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in our discussions of uses early in this chapter. It is a 
commercial and industrial use. The construction of any 
addition to the airport will be associated with some 
alteration or destruction of the natural topography, 
and of the natural life however small this may be in 
some cases. It will have an effect upon the water quality 
of the Bay. In the past, the effect of such construction 
has been primarily to increase the adverse effects of 
pollution from all sources. There will also be some air 
pollution from the planes themselves. The effect of this 
upon the grass of J o Co Marsh is visible. Some of the 
human artifacts inevitably associated with an airport­
hangars and tank farms, for example-will not be 
generally regarded as esthetically desirable in an other­
wise natural setting. The operation of an airport will 
always be associated with noise and a large amount 
of ground traffic from automobiles and trucks. These 
will increase as the airport enlarges. These features of 
the airport, as it now exists, already make it to some 
extent incompatible with the use of the Bay as a place 
for people to live and play, and to enjoy the natural 
systems that are preserved there. Since all of these 
human uses are based upon a need for clean and un­
polluted water, a minimal destruction of the topography 
of the natural systems, and esthetically desirable build­
ings and human activities, in the last analysis one must 
say that, other things being equal any addition to the 
airport will have an adverse effect upon Jamaica Bay 
as a resource for the people of New York and the 
surrounding area. In any event, it is hard to see how a 
city park that has an airport alongside it or in the 
midst of it can be a more desirable park than one that 
does not. From the point of view of what we have 
called "Group 1 uses" of Jamaica Bay, it will be desira­
ble to restrict the activities of the airport as far as pos­
sible, and ultimately to remove it to another site. This, 
of course, is not the only factor that must be considered 
in the decision as to whether or not to build new run­
ways, but it is a very important one for the people of 
New York. 

The Effect of New Runways on the Recreational Uses of 
the Bay 

Swimming and bathing. All the proposed beaches on 
the northern and western part of the Bay will be within 
the NEF 30 contours, even with FAA specifications of 
108 EPNdb for engine noise. Some beach areas, includ­
ing parts of Canarsie, Floyd Bennett, Twin Pines, and 
the Spring Creek area, will fall within the NEF 35 con­
tour. These contours represent rather high noise levels, 
which would certainly interfere with relaxed sunbathing, 
and picnicking and quiet conversation on the beach. 
However, swimming itself may be an inherently noisy 

activity, and one would doubt that this would be 
interfered with to any significant extent. 

In view of the great demand for bathing beaches in 
New York City at the present time, if the bathing 
beaches were constructed along the northern and west­
ern shore, it is quite probable that they would be used 
to capacity regardless of the noise of aircraft passing 
over. Nevertheless, they would probably be regarded 
as less attractive for this reason, particularly by those 
who would be seeking quiet and rest. If a "quiet engine 
program" goes forward and 98 EPNdb engines become 
standard, the Twin Pines and Spring Creek beaches will 
still fall within the NEF 30 contour, if the use of run­
way 31 L continues as it is at present. 

The Effect on Water Quality in Jamaica Bay 

The effect of new runways on the quality of the water 
within the Bay will depend primarily upon their extent, 
their configuration and the manner in which they are 
constructed. If a large configuration of runways were 
constructed with production of deep and stagnant areas 
within the Bay, blockage of natural channels of tidal 
flow and an elimination of the marsh and part of its 
assimilative capacity, the effects upon water quality 
could be severe. If this were accompanied by continued 
fuel oil deliveries by barge and a continuation of the 
oil spills that now occur, this would have an additional 
adverse effect. 

On the other hand, if new runways did not involve 
a large area of the Bay, if they were located primarily 
near the present airport and in Grassy Bay, if they 
required rather little dredging and filling or were built 
on piles, if they did not impede the circulation of the 
Bay, and if they did not destroy any of the natural 
marshland, their effects upon water quality might not 
be very great. 

Effect on Shores ide Parks 

Present or new park lands in the eastern part of the 
Bay, and in the Inwood section, will remain within 
the NEF 30 contour regardless of whether there are 
new runways, quiet engines, or any combination of 
these. Whatever use is to be made of these areas will 
have to be compatible with this amount of noise, prob­
ably as long as the airport is located where it is. 

On the other hand, the park areas to the northwest 
and north of the Bay, although they now fall within 
the NEF 30 contour, might be markedly improved if 
new quiet engines were developed. It has been estimated 
that, with such engines, but with no changes in the run­
way, only about one-fifteenth of the available park land 
area (specifically that just south of Howard Beach) 
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will remain in the NEF 30 contour. Also, some con­
figurations of new runways would remove all or part 
of this park land from the NEF 30 contour even with the 
present engine. In short, the construction of new run­
ways in the Bay might, under some circumstances, 
decrease the impact of noise on the park. 

Noise at the present level over these park lands 
would probably not interfere significantly with their 
use for otherwise noisy games or active sports. How­
ever, the parks at the eastern end of the north shore 
would be distinctly less desirable for quiet activities 
such as picnicking, walking, or sitting and talking. But 
even these activities would probably continue at the 
western end of the new park lands if the present noise 
level were continued. 

Effect on Boating and Fishing 

Sailing and fishing are quiet activities. Fishing is nota­
bly a contemplative recreation for many people. At 
the present time there is little aircraft noise over the 
center of the Bay, and this adds to its attractiveness 
as a boating and fishing area. If new runways were 
built that occupied part of the Bay, and thus diverted 
flight patterns to areas over the center of the Bay, it 
might have a serious adverse effect upon both boating 
and fishing. They would be far less pleasant with noisy 
aircraft flying directly overhead. Furthermore, the run­
ways would occupy some of the area of the Bay, thus 
making that much less of it available for boating. Some 
configurations of the new runways would destroy parts 
of the marsh, and some might contribute heavily to an 
impairment of water quality in the Bay. Both of these 
could have the effect of destroying the few remaining 
finfish within the Bay, thus abolishing fishing entirely. 

Effect of New Runways on the Wildlife Refuge and 
the Natural Systems of the Bay 

Any extensive building of new runways within the Bay 
could have drastic and, in fact, fatal effects upon the 
natural systems of the Bay. It might, in effect, destroy 
the wildlife refuge and all its recreational and educa­
tional potentialities. 

Any runway configuration that entered the marshes 
would reduce the area of marsh vegetation in the Bay. 
One runway configuration, which was extensively con­
sidered, would destroy about 1,000 acres of marsh. 
This would include the largest block of marsh in the 
Bay, Jo Co Marsh, as well as Duck Creek, East High 
Meadow, Jack's Hole, and Broad Creek marshes, as 
well as several unnamed ones. This would produce a 
direct physical loss of nesting habitats for such species 

as clapper rails and seaside sparrows, as well as a direct 
physical loss of foraging area, resting area and cover 
for thousands of birds on the refuge. J o Co Marsh, for 
example, is a most important foraging area for herons, 
egrets, and ibises on the refuge, even for those that 
nest on the western side of the Bay. 

Any runway in the Bay would also reduce the total 
water area of the Bay. This also would provide a 
direct physical loss for foraging and resting areas for 
wildlife especially for water fowl which occur in thou­
sands in Grassy Bay and its environs, as well as herons, 
egrets, and ibises which feed at the edges of marshes 
a well as on them. In addition to this, thousands of 
shore birds regularly migrate through the refuge and 
feed on the mud flats near the airport, most of which 
would disappear with construction of most of the pro­
posed runway extensions. 

Several proposed runway extensions would reduce 
the area of non-marshy types of vegetation in the refuge, 
especially that surrounding the East Pond. This would 
eliminate the nesting, roosting, and resting habitat of 
herons, egrets, and ibises in that area, thereby reducing 
the productivity of some of the refuge's more spectac­
ular and interesting species. 

As a consequence of the reduction of marsh area, the 
water area, and non-marsh vegetation, the overall re­
production of wildlife in the refuge would be reduced. 
Two examples can be cited: a salt marsh of the quality 
of Jo Co Marsh can support 60 pairs of clapper rails per 
190 acres, and 14 2 pairs of seaside sparrows per 3 2 
acres. 

Some of the proposed runway extensions would gen­
erate noise within the NEF 40-45 contours over the 
refuge. Such an increase in noise exposure would be 
entirely incompatible with any of the kinds of recrea­
tional or educational activities currently engaged in or 
contemplated at the refuge. 

If runway extensions produce an overall reduction in 
marsh and water acreage in the Bay, this would create 
a new hazard of bird strikes to aircraft in addition to 
the hazard already in existence, which was created 
by the extension of runway 4L onto Jo Co Marsh. 
Large flocks of waterfowl would fly across the new 
runways from one traditional ground to another unless, 
of course, all of Grassy Bay and the other nearby areas 
were drained and filled. 

The overall effect of some of the new runways and 
runway extensions would be to eliminate part or all of 
the central and eastern parts of the refuge as a viable 
sanctuary for wildlife and to prevent its use in recrea­
tion and education. If the eastern and central parts 
were destroyed, it is questionable that the western parts 
of the refuge would continue to exist in their present 
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condition. The central and eastern parts of the marsh 
may, in fact, be acting as a kind of buffer during the 
breeding season. In addition to this, the marshland 
itself is a whole system that supports itself in part 
through its integrity. It has been estimated that any 
reduction in the amount of marshland of the order of 
50 percent or more might lead to the death of all the 
marshland in the Bay, and the disappearance from the 
Bay of the natural systems upon which the bird life 
and the marine life depend. The effect that this would 
have upon bird life in the northeastern United States 
and upon fishing in the New York area has been dis­
cussed in previous sections of this chapter 

Bird Hazards to Aircraft 

Serious concern about the costly and sometimes fatal 
consequences of bird strikes on aircraft in flight has 
been expressed by authorities throughout the world. 
There have been two fatal U.S. air carrier accidents 
due to bird strikes. In 1960, a Lockheed Electra 
ingested a large number of starlings into its engines 
during takeoff at Boston's Logan Airport, and crashed, 
causing the death of 61 persons. In 1962, a Viscount 
was struck by two whistling swans at about 18,000 feet 
over Maryland, and 17 persons were killed. It is esti­
mated that damage to commercial aircraft costs about 
$4 million a year. Between 1961 and 1966, the FAA 

spent over half a million dollars on bird-strike research. 
Nevertheless, bird strikes throughout the United States 
and Canada have continued to increase. 

J. L. Courtney of the Department of Transport of 
Canada has noted that 

The progress from low to high speed aircraft, from piston 
to compound jet engines, from four engines to three and two, 
and from simple to increasingly complex aircraft control sys­
tems have all tended to increase the vulnerability of aircraft to 
impact and engine ingestion damage. 

The large increases in the numbers of passengers carried on 
each aircraft has greatly increased the potential loss of life in 
the event of an aircraft accident resulting from collision with 
birds. The trend to larger, faster, more complex jet aircraft 
carrying more and more passengers is expected to continue in 
the foreseeable future. We can expect succeeding generations 
of aircraft to be more and more vulnerable to damage from 
collision with birds. 

The risk of a catastrophic accident resulting from collision 
of aircraft with birds is increasing. 

Risk of Disaster 

Schaefers calculated that engine ingestion of a four­
pound bird will usually cause power shutdown and 

• Schaefer, G. W. Bird Hazard to Aircraft: Its Magnitude, 

there is about a 50 percent chance of shutdown with 
ingestion of a one-pound bird. These calculations are 
for current jet engines on medium-sized aircraft (B-727, 
DC-9, B-707, DC-8) and do not necessarily apply to 
the new, larger jets (B-747, LC-1011, DC-10). There 
is no risk when one of four engines fails and only a 
minor risk when two of four or one of three fail, but 
almost certain disaster with shutdown of three or four 
of four, two or three of three, or two of two engines. 
Of the 35 incidents of engine ingestion of birds in 
Canada in 1968 and 1969, three resulted in aborted 
takeoffs and one resulted in power reduction, but there 
were no cases of complete power shutdown. 

The probability of bird ingestion is a function of 
several factors, including bird-flock density, engine sepa­
ration, and frontal area of the engine intake. 

Given that the frontal areas of the large jets (B-747, 
LC-1 0 11 , DC-10) are increasing by factors of 4 to 6, 
Schaefer9 calculates that the chances of multiple inges­
tion of birds may increase by as much as 16 to 36 times. 

Given the condition of dense flocks of birds of one 
pound and larger, Schaefer10 concludes that there is a 
high risk of aircraft disaster through multiple engine 
ingestion, and that the risk of ingesting more than one 
bird has increased drastically with the introduction of 
newer, larger engines. 

Bird-Strike Hazard at Kennedy Airport 

During the period 1962 to 196611 Kennedy Airport 
ranked first in the United States in total number of bird 
strikes reported ( 109) and ninth in number of strikes 
per 10,000 operations ( 0.66). The absolute number of 
strikes was 22 percent greater than the second-ranked 
airport, O'Hare. 

The number of strikes at Kennedy has remained 
high, in spite of various bird-control measures that have 
been instituted. 

A study of bird hazards at Kennedy by BulP1 and 
observations by PONYA personnel show that far more 
strikes occur than are reported by pilots and ground 
crews on FAA Form 3830, and that most of the strikes 
occur on or near runways adjacent to Jamaica Bay. 
There is an especially high risk of bird strikes at the 
south end of runway 4L where it extends into the Bay 

Major Causes, and Reduction by Radar Detection. Proceedings 
of the World Conference on Bird Hazards to Aircraft, National 
Research Council of Canada, Ottawa, 1970. 
• Ibid. 
10 Ibid. 
11 U.S. Dept. of Interior, Bureau of Sport Fisheries & Wild­
life for Federal Aviation Administration. Control of Birds on 
and around Airports, SRDS Report No. RD-68-62. 1968. 
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TABLE 2-4 Characteristics of Selected Bird Species That 
Are a Potential Strike Hazard to Aircraft over Jamaica Bay 

Maxi-
Range of mum Maximum 
Flying Expected Expected 

Weight Altitudes Flock Total 
Species (pounds) (ft) Size Numbers 

Great blue heron 5-8 0-200 100 25-50 
Common egret 2 0-200 100 300 
Black brant 3-4 0-1000 10,000 30,000 
Scaup 2-3 0--1000 20,000 23,000 
Black duck 2-3 0-500 2800 5000 
Herring gull 3 0-1000 2000 30,000 
Black-backed gull 4 0--1000 100 3000 

at Jo Co Marsh, and where Bull12 recovered 55 carcasses 
of herring gulls that were not reported in strikes. 

A Department of Interior report' 3 concluded that 
herring gulls and greater scaup constitute the greatest 
hazards to aircraft at Kennedy Airport because of their 
sizes and numbers and principal areas of concentration. 
Herring gulls are abundant at garbage dumps in the 
Jamaica Bay area and as many as 8-10,000 have been 
observed at one time at the Edgemere land fill, about a 
half mile south of the approach pier to runway 4R. 
Greater scaup occur in large numbers in Jamaica Bay 
from about mid-October to April, when rafts of from 
4,000 to well over 10,000 have been observed in the 
vicinity of the airport. Although few scaup carcasses 
were recovered by the Department of the Interior, 
they concluded that ducks involved in strikes may fall 
into the waters of the Bay, rather than on runways, and 
not be found. 

Effect of Runway Extensions 

The added risk of increasing the bird-strike hazard 
with runway extensions into Jamaica Bay raises the 
question of acceptable bird-strike rate. If the goal is 
absolute safety, then the present strike rate is undesir­
able, to say the least, and it would be difficult to 
argue that increasing this rate, however slightly, would 
be acceptable. 

Table 2-4 shows the weights, altitudes and flock sizes 
of some potentially hazardous species that occur on 
Jamaica Bay. These species weigh well over one pound, 
occur in large, dense flocks, occur at critical altitudes 
for aircraft operations, and present a flock shape of 
large numbers of birds at the same altitude, so that an 

12 Ibid. 
13 Ibid. 

aircraft flying through the flock at a takeoff or glide 
angle would have a particularly high risk of engine 
ingestion. 

Herring gulls and greater scaup are the only major 
hazards at the present time because they are the only 
species that concentrate in large numbers in the im­
mediate vicinity of the present runways. Meanwhile, the 
flight paths of most of the other species are far enough 
from present flight patterns that the aircraft using run­
ways 31L and 4R are at high enough altitudes during 
takeoff and landing to be above the flight paths of most 
of the birds. However, some of the proposed new run­
ways would intrude directly into the normal flight 
paths of most of the species listed in Table 2-4, which 
would drastically increase the bird-strike hazard. 

For example, black brant weigh three to four pounds 
and may occur in flocks as large as 10,000 birds, with 
as many as 30,000 present on Jamaica Bay at one 
time. Their main flights within the Bay area may be 
at altitudes as high as 1,000 feet, but are usually below 
this altitude, between the area south of Yellow Bar 
Hassock and Black Wall Marsh, Pumpkin Patch Chan­
nel, and Norton Basin, across or dangerously near the 
proposed new runways 13R-31L, 4L-22R, and 4C-22C. 
Even though greater scaup are now considered a major 
hazard, the strike risk from this species would increase 
drastically. Their main movements are from west of 
North Channel Bridge to the northern part of Grassy 
Bay and Broad Creek and Jack's Hole marshes. The 
exposure of flying aircraft to large flocks of this species 
is nowhere near as great at the present time as it 
would be with the new runways; thus, the possibility of 
disastrous strikes would be increased tremendously 
with the new runways. Similar observations can be made 
for all the species listed in Table 2-4, and possibly 
others. 

Most birds, and especially waterfowl, return annually 
to traditional breeding and wintering areas, following 
the same flight paths year after year. Attempts to change 
the habits of potentially hazardous birds and to scare 
them away from runways with various artificial sounds, 
etc., have been singularly unsuccessful. The only effec­
tive remedy appears to be to remove the food and 
habitat they are attracted to. FAA recommendations are 
(Advisory Circular AC 150-4200-3) that "attention 
should be taken to fill, level, and clear airports and 
adjacent lands which create bird refuges and increase 
bird hazards by providing feeding, bathing, loafing and 
nesting places." In order to reduce the bird strike hazard 
at Kennedy Airport to acceptable levels with the con­
struction of new runways in Jamaica Bay, it would be 
necessary to drain and fill all of the waters within the 
perimeter and adjacent to the runway systems, includ-
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ing all of Grassy Bay, most of Broad Channel and some 
of the areas southwest of Cross Bay Boulevard. For 
Configuration 4, in Chapter 4, this would amount to a 
minimum of approximately 3,870 acres, or 29.8 percent 
of the Bay, of which about 27 percent would be marsh 
and the remainder open water. Even after these mea­
sures were taken, the risk of bird strikes would still be 
higher than at present, because of flights of brant and 
other species that would continue to occur between areas 
such as Pumpkin Patch Channel and Norton Basin. 

These estimates are based on Configuration 4, in 
Chapter 4. Different configurations would require dif­
ferent amounts of fill to minimize the bird strike hazard 
and would have different risks of strikes. The question 
is one of degree. From present evidence, one would have 
to conclude that the existing extension of 4L increased 
the strike hazard significantly, and that any further 
extension into the Bay would have the same effect. 
It is impossible to derive a firm estimate of the exact 
increase in bird strike probability with each 100, or 
1,000, feet of runway extension, but on the basis of 
the numbers and distributions of different species of 
waterfowl in the Bay, one would have to conclude that 
there would be a geometric increase in strike hazard 
for every given amount of extension into the concen­
tration areas of these birds. 

ROLE OF ADMINISTRATIVE AND 
GOVERNMENTAL ORGANIZATIONS IN 
DETERMINING THE POTENTIAL USES 
OF JAMAICA BAY 

If there is a genuine intention to use Jamaica Bay for 
the purposes that we include in our Group 1, that is to 
say, an intention to have people live around it and use 
it as a place for recreation, while preserving its natural 
systems-then it should be recognized that there are a 
number of threats to the attainment of this goal in addi­
tion to those which have already been discussed. Some 
of these threats arise inadvertently out of political and 
governmental arrangements, but others are being created 
by activities that are in a limited way designed to create 
some improvement in the Bay or some part of it. 

As the extensive literature on intergovernmental co­
operation and confusion in the New York metropolitan 
area attests, any issue as far-reaching as determination 
of a new land use for part of Jamaica Bay will require 
the participation of several dozen agencies at the com­
munity, borough, city, state, regional and federal levels. 
The system by which these interact is at best a diplo-

matic one, with no common legislative or administrative 
process. 

City Agencies 

At the City level, the governing agencies-mayor, 
Board of Estimate, City Council-will all be involved. 
The participation of the mayor will include the advice of 
most of the major City departments. The Board of 
Estimate automatically adds the interests of the presi­
dents of the boroughs directly affected. It includes, 
besides the mayor, the president of the City Council, 
and the controller. The City Council also provides a 
vehicle for the expression of the interests of people 
throughout the City. 

Members of the City Council from Queens might be 
expected to join the borough president of Queens, 
who is a member of the Board of Estimate, in con­
cern for such Queens problems as the future of the 
Broad Channel community, relative noise exposure over 
Queens, impact of change on the residential character 
of the Bay margins and the Rockaways, and the jobs 
that the airport provides. Members of the Council from 
Brooklyn, with their borough president, might be ex­
pected to be concerned with implications for noise ex­
posure, the ethnic mix of housing near the Bay, the 
potential for expansion of housing resources, the avail­
ability of transportation to any new recreation areas, 
and the broad economic impact of expansion or con­
tractions of Kennedy Airport on the citywide job 
market. 

If new runways were to be constructed, the Board 
of Estimate would have to approve an amendment to 
the lease that PONYA holds on Kennedy Airport to 
encompass the area for new runways and to provide 
appropriate rental payment to New York City. Since 
that amendment to the City's long-term lease to PONYA 

might include a consideration for loss of that part of 
the Bay and might provide the City with resources to 
develop the rest of the Bay for recreation or other 
purposes, the Board of Estimate's role is critical. PONYA 

has the potential and the precedents for providing 
capital construction funds or services to the City in 
exchange for required City easements, approvals or 
investments. These funds can come either from the 
bonds sold to cover construction costs of major PONYA 

projects or from direct charges on the airlines, nego­
tiated as lease amendments. 

The City Council must approve any budgetary allo­
cation for development and maintenance of facilities 
at the Bay. Action by interested citizen groups can 
have a major impact on council decisions. Party, ethnic, 
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religious or private interest group politics may change 
the weights at any time. 

The executive agencies that affect the City govern­
ment's decisional processes include the following: 

The Parks, Recreation and Cultural Affairs Adminis­
tration. According to the city charter (a state law), 
the Board of Estimate may assign land for park pur­
poses; and the right of the City to its parks is inalienable. 
The Parks Administration is responsible for the develop­
ment of City parks, recreation and cultural facilities. 
Within its budget of $50 million annual operational 
expenses and $50 million capital expenses, the Bay 
has held relatively low priority. Parks, like other City 
agencies, has its own constituency among private groups 
devoted to its purposes. 

The Environmental Protection Administration. The 
Environmental Protection Administration oversees the 
greatest public capital investment in the Bay, the water 
quality improvement program. It operates the major 
sanitary landfill 'operation on the fringes of the Bay. 
It has concerned itself with overall environmental plan­
ning and with environmental "watchdog" activities. 

The City Planning Commission. A long-term plan has 
just been completed. It focuses on New York as the 
"national center" and on neighborhood regeneration. 
It discusses the viability of the Bay as a recreational 
resource and the possibility of new runways in the Bay. 
While its conclusions are not programmatic, the City 
Planning Commission is responsible for approving zon­
ing changes. 

The Economic Development Administration. The 
Economic Development Administration is a major in­
strument for carrying out the central thesis of the City 
Plan for New York as the "national center," and the 
plans for job and business expansion and promotion. 
It contains the Department of Ports and Terminals, 
which must issue permits for any filling-in or construc­
tion on any part of the waterfront. 

The Housing Development Administration. The Hous­
ing Development Administration has been under intense 
pressure, as New York's housing crisis deepens, to find 
sites for publicly aided and private housing. Some 
publicly aided projects have been built on the Bay 
margins and on the Rockaways and a major state-aided 
project (Twin Pines) is now under way. The Housing 
Development Administration has held to a strategy of 
redeveloping existing overcrowded city neighborhoods. 

The Transportation Administration. The Transporta­
tion Administration has its focus on a 1 0-year plan to 
relieve the crowded highways to and from the airport. 
It has no direct control over the subway system, nor the 
Long Island Railroad, which is expected to provide a 
direct rail link to Kennedy Airport. (These belong 
to the Metropolitan Transportation Authority, a state 
agency.) The City Transportation Administration has 
an interest in maintaining Floyd Bennett Field for gen­
eral-aviation uses, while the Housing Development Ad­
ministration wants to use it for housing. 

The Budget Bureau. Recreational facilities for the Bay 
will cost money. The Budget Bureau will be involved, 
particularly in setting priorities for expenditures. It is 
also possible that the Bureau will coordinate the inputs 
of all the other agencies in this list and draft a position 
for the mayor's approval. 

Other City agencies with an interest in the Bay in­
clude the Board of Education, which has an interest 
in ecological education; the Health Services Adminis­
tration which has facilities around the Bay and shares 
an interest in the clean water program; and the Human 
Resources Administration, which might be concerned 
with the jobs and community development potential 
of the area. 

An interagency council has been set up to represent 
the major City interests in the Bay. If such an agency 
ever becomes operational, it offers the promise of 
providing more thorough analysis of the factors involved 
in Bay development for the mayor and Board of 
Estimate. 

Another city involvement is that of the communities 
in Nassau County. Their concern rests primarily in por­
tions of the Town of Hempstead and on the issue of 
noise. The county executive and the town boards of 
supervisors of the County are involved in these con­
cerns. 

State Agencies 

The critical role of New York State with regard to the 
future of the Bay comes under three main headings: 

1. The governor has the power of veto on new 
activities of PONYA. He, therefore, has final control 
over any program for the expansion of Kennedy Air­
port. (The governor of New Jersey also will have power 
of veto.) 

2. The probable role of the state legislature, which 
would have to approve the demapping of park land 
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and give its permission for any new public use such 
as runways in the Bay. 

3. The State Department of Environmental Con­
servation, which controls the water quality in the Bay, 
and is investing several hundred million dollars in 
sewage-treatment facilities. 

Other State involvements include: the possible re­
quirement of a permit from the State Department of 
Environmental Conservation for excavation and filling 
in the Bay; and a permit from the State Commissioner 
of General Services for topping new beaches with 
underwater sand from New York State waters. 

The significant New York State investment in Ja­
maica Bay and Kennedy Airport have led to a major 
State interest in their development. The mass transit 
link to Kennedy Airport from Manhattan is important 
to the Metropolitan Transportation Authority (MTA), 
as is possible relocation of the Cross Bay MTA rail line. 
The State Parks Department would like to see its plans 
for open space and state beaches implemented in 
environs of the Bay. The State Housing Department 
has financed a large number of housing projects on 
the Bay margins and in the Rockaways. The quasi­
public New York State Urban Development Corpora­
tion is the vehicle for development of part of the 
housing in the Arverne Urban Renewal Project and 
might be involved in the housing alternative for Floyd 
Bennett Field. 

State legislators from New York City and Nassau 
County have influence on the processes of state govern­
ment. At least one Queens assemblyman has made the 
noise issue at Kennedy Airport a principal concern. 
Another has pointed out that any airport development 
that shifts noise from white neighborhoods to black 
neighborhoods would be strongly opposed, perhaps by 
direct action of the people involved, but, at least, 
through their assemblyman. 

Federal Agencies 

The federal presence in the development of Jamaica 
Bay includes many agencies, some created only in the 
last two or three years. Precedents for actions by these 
agencies are sparse. Major decisions probably will have 
to be made at the highest levels. 

The Congress has an interest in environmental legis­
lation and can be expected to monitor programs closely. 
Several congressmen have a special interest in environ-

mental problems caused by aircraft noise and others are 
interested in recreational uses of the Bay. 

The principal involvements are as follows: 

1. The Federal Aviation Administration regulates 
the airport facility-including the navigational and 
other airport aids located in the Bay. The FAA's involve­
ment reflects in part the Department of Transportation's 
responsibility to control the airways and to begin to 
develop a rational allocation of transportation resources 
nationwide. Under the Airport and Airways Develop­
ment Act of 1970, the Secretary of Transportation 
must approve projects for airport development and 
the federal subsidies for such development. The Secre­
tary of Transportation must consult with the Secretaries 
of the Interior and Health, Education and Welfare 
on the impact of airport development projects on "the 
protection and enhancement of the national resources 
and the quality of the environment of the nation." The 
Department of Transportation's own authorizing act 
requires extensive consultation with the Departments 
of the Interior, Housing and Urban Development, and 
Agriculture where the use of publicly owned recrea­
tional areas or waterfowl refuges are required for a 
transportation project. In addition, route-granting by the 
CAB can continue to exacerbate the capacity problems 
at Kennedy Airport or ease them. 

2. The Federal Water Quality Office finances a large 
portion of the program to improve the quality of water 
in the Bay. Its approval of development changes would 
have to be conditioned on studies of effects on water 
quality. It shares control over that quality with the 
State. 

3. The Army Corps of Engineers maintains naviga­
tion channels in the Bay and issues permits for dredging. 
The Corps is undertaking a study of ways to improve 
Bay navigation by widening and deepening the channels. 

4. The Coast Guard shares responsibility with the 
Corps of Engineers for monitoring oil spills. 

5. The President's Council on Environmental Quality 
has issued interim guidelines to federal agencies this 
year to implement parts of the National Environmental 
Policy Act of 1969. These guidelines will require the 
Department of Transportation to consult with a number 
of federal agencies, including the Department of Hous­
ing and Urban Development, before proceeding with a 
major alteration of the Bay. The consultations must 
take place in a context of concern for environmental 
quality, with a strong focus on the human environment. 

6. The Office of Management and Budget must as­
sure compliance with the requirement in the Inter­
governmental Cooperation Act of 1968 that all federal 
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aid for development purposes (including any federal 
financial assistance for new runways) "be consistent 
with and further the objectives of State, regional and 
local comprehensive planning." 

7. In addition, a pending bill in the House of Repre­
sentatives (H.R. 12436) would greatly increase the 
federal presence in Jamaica Bay. According to this bill, 
"Jamaica Bay-all islands, marshes and hassocks," as 
well as the outer perimeter of Floyd Bennett Field, 
would be incorporated in a "New York Harbor National 
Seashore," to be administered by the Department of 
the Interior. The bill states explicitly that "lands owned 
by the States of New York or New Jersey or political 
subdivisions thereof may be acquired only by donation," 
and this would clearly govern Jamaica Bay, which is 
City-owned land. The bill has been referred to the House 
Committee on Interior and Insular Affairs and has not 
emerged. 

Secretary of the Interior Hickel released a report 
prepared by the Bureau of Outdoor Recreation and 
the National Park Service proposing a "Gateway Na­
tional Recreation Area." The boundaries of the pro­
posed recreation area correspond closely to the bound­
aries described in H.R. 12436. They include the shores 
on the western part of the Bay which are presently 
zoned as parks. The proposal has been referred to the 
Office of Management and Budget. The four senators 
from New York and New Jersey recently called for 
speedy and favorable action on Gateway. 

8. Looming over Jamaica Bay is a project of the 
Army Corps of Engineers to construct a hurricane 
barrier along the Rockaways and across the Jamaica 
Bay inlet. The project was authorized by Congress in 
1965. Funds have been appropriated for investigations 
of the effect of the project on waterflow in the Bay. 
Under the terms of the authorization bill, the City will 
be expected to pay a third of the construction costs. 
Funds for construction have yet to be appropriated. 

Regional Agencies 

Regional agencies should be mentioned here in rela­
tion to the Bay and the runways question. The Port 
of New York Authority builds and manages the airport 
system for the New York metropolitan area. It would 
have to conduct public hearings on any airport develop­
ment. PONYA's "constituency" includes the airlines, 
whose life will be affected significantly by the resolution 
of the expansion question. The Tri-State Transportation 
Commission has a significant planning role in the future 
of the transportation system for the region. Its comment 
must accompany any application for federal funds. The 

private Regional Plan Association's independent studies 
and planning activities have some public and political 
weight in the regional system. 

The Special Role of the Parks, Recreation and 
Cultural Affairs Administration of New York City 

This section would not be complete without some men­
tion of the present attitude of the New York City Parks, 
Recreation and Cultural Affairs Administration, as this 
was perceived by the members of the Study Group 
during the course of this investigation. So far as Jamaica 
Bay is concerned, it appears that this agency has been 
more concerned with what might be called "cultural 
affairs" than with "parks and recreation." The major 
focus of its interest, as transmitted to the Study Group, 
has been to preserve the marshland and develop the 
wildlife refuge. They have centered their activities upon 
the development of facilities for nature walks and for 
the education of schoolchildren, and, in some of their 
verbal communications, they have described Jamaica 
Bay as "a natural wonder, like the Grand Canyon." 

Commendable as these activities and attitudes may 
be, they are, after all, directed toward a very small 
segment of New Y ark's population, and focused upon a 
type of activity that is preferred primarily by upper­
class people, and in relatively small numbers. Some of 
the staff of the agency gave no clear indication of being 
aware of the types of recreation that are so greatly 
needed by the people of New York City, and the ca­
pacity of the Bay for providing these. They seemed to be 
especially insensitive to the pressing needs of the hun­
dreds of thousands of people from lower-income neigh­
borhoods in the surrounding areas. Perhaps the best 
evidence of this has been the agency's almost total 
failure to push forward with any program for develop­
ing the beach and shoreside areas on the northwestern 
and northern shores of the Bay. 

It is indeed true that the Parks, Recreation and 
Cultural Affairs Administration has had a low priority 
as a recipient of the City's funds, but there seems to be 
no evidence that they had made an active exposition 
of their case, or that they have carried out the vigorous 
campaign for funds that might well have procured for 
them some of the relatively small investments that they 
would need initially. Their helplessness in the face of 
their need is in striking contrast to the vigor and imagi­
nation of those members of the Environmental Protec­
tion Administration who are concerned with water 
quality and sewage treatment. While the Parks, Recrea­
tion and Cultural Affairs Administration has been para­
lyzed by the difficulties of getting a few million dollars 
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to develop parks around the Bay, the Environmental 
Protection Administration, and particularly those con­
cerned with water quality, has been able to raise 
hundreds of millions of dollars for treating the sewage 
that falls into the Bay. Members of that agency, in fact, 
appear to have a far more realistic appraisal of the 
needs of the surrounding population and the poten­
tialities of the Bay for meeting these needs than do 
some of the senior members of the staff of the Parks, 
Recreation and Cultural Affairs Administration. 

One suspects that this is an outgrowth of the basic 
orientation of the people at the top level of that agency 
at the present time. On the basis of their behavior in 
relation to the Bay up to now, it would appear unlikely 
that they would press forward with the vigor necessary 
to develop the recreational facilities that it might pro­
vide. An indication of this is their willingness to cede 
the entire Bay and its north shore to the federal gov­
ernment as part of Gateway, in spite of the National 
Park Service's evident lack of interest in developing 
the very recreational facilities that are so greatly needed. 

The Proposed Hurricane Barrier 

In 1960 and 1962, two major storms occurred in the 
New York area, accompanied by high winds and high 
tides. During these storms, water backed up into Ja­
maica Bay and there was flooding of low-lying areas 
on the periphery, particularly in areas such as Howard 
Beach just to the northwest of the airport and in the 
Edgemere-Inwood section to the southeast. Property 
damage was estimated at $15 million in the first storm, 
and less in the second, but no lives were lost. High tides 
and waves caused some damage along the beach at the 
Rockaways. As a result of this, there were requests 
for federal action to protect the residents of the Rock­
aways and those who live around the Bay from the 
effects of storm damage and flooding. The U.S. Army 
Corps of Engineers was authorized to develop a plan 
to provide this protection. 

As an outcome of this mandate, the Corps of 
Engineers drew up plans for a dike and sea wall 18 feet 
above mean high water ( 8 feet above the 1 0-foot eleva­
tion of the beach) to run along the Rockaway peninsula 
from the base of the peninsula to Riis Park ( 6 miles). 
This wall would run along the landward side of the 
ocean beach, in front of the shoreside building. At Riis 
Park it would cross the peninsula and run along the 
Bay shore to the western side of the Marine Parkway 
Bridge. It would be crossed at points by ramps and 
stairways. In order to protect the Bay itself from 
flooding, there would be a hurricane barrier 4,530 feet 

long across Rockaway Inlet to a dike 1.2 miles long 
on the Brooklyn shore. There would be a 600-foot open­
ing in the center of the barrier, protected by gates 
that could close at the time of high water. The entire 
project was planned to cost $53 million in 1965, of 
which the federal government would pay $36 million.14 

Tests carried out at the simulation basins of the 
Corps of Engineers at Vicksburg indicate that the bar­
rier would protect the Rockaways and the Bay from 
the effects of tides and waves created by any anticipated 
storm, except one so large that it could be expected 
only "once in a thousand years." Such a storm, it may 
be added, would flood the tip of Manhattan up to the 
Wall Street area. It has been reported that these simula­
tions indicate that there would be no interference with 
the ebb and flow of the tides through the Bay, which 
is so important to its continued health. A study by the 
Division of Water Supply and Pollution Control of the 
United States Public Health Service in 1963, based 
on a mathematical model and on admittedly inadequate 
data, suggested that the erection of the barrier would 
not cause any serious damage to the water quality in the 
Bay. Further studies were requested, based on hydraulic 
models. 

Members of the Study Group were of the opinion that 
the hurricane barrier, if erected, might do serious and 
possibly irreparable damage to plans to use Jamaica 
Bay for human recreation. They were not convinced 
that the tidal flow would not be interfered with signifi­
cantly. Being aware of the marginal adequacy of this 
flow at the present time and the great difficulty that the 
Bay now has in protecting itself from the heavy load of 
pollutants that it receives, the Study Group was of the 
opinion that the erection of the barrier might seriously 
compromise the water quality of the Bay. The plan to 
have people bathe and swim in waters, which in any 
case would contain a modest proportion of treated 
sewage effiuents, creates problems enough without add­
ing to them the problems that might be created by 
partially damming the outflow from the Bay at its 
mouth. 

Nor can the potential effect of this barrier upon the 
Rockaways be overlooked. At the present time the 
Rockaway beaches are readily accessible from street 
levels, and people of all ages have easy access to them 
and to the boardwalk. Parts of the Rockaways have, in 
fact, become preferred areas for the retirement of older 
people, who like to walk on the boardwalk and sit 
by the beach on sunny days. To separate these people 
from the beach by a barrier some 8 feet high, which 

"'89th Congress, 1st Session. House Document No. 215, U.S. 
Government Printing Office, Washington, D.C., June 23, 1965. 
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can be surmounted only by means of a flight of stairs 
or a ramp, would be a hardship for many of them. 
It could significantly reduce the convenience and attrac­
tiveness of the Rockaway shore front for many potential 
users. 

The Study Group also questioned the need for such 
a very large and expensive barrier, with annual costs 
of over $400,000 per year, to provide the protection 
that some have asked. Hurricanes are rather rare in the 
New York area; there are about three severe storms in 
100 years; few have caused any loss of human life. Since 
1667, there have been only four storms as severe as 
the two that occurred in 1960 and 1962. During the past 
two decades the tracking of hurricanes and the pro­
visions for advanced warnings have improved to the 
point at which hours or days of warning now can 
precede the arrival of a storm. Under these circum­
stances arrangements for the evacuation of shoreside 
areas of the Bay and of the Rockaways could readily 
be made if these were needed. Some of these areas 
are, in fact, quite low-lying. Some of Howard Beach, 
for example, is low enough so that it is threatened with 
flooding at times of heavy rain. However, the total 
amount of property damage that might occur here is 
not nearly as great as the expense of building and 
maintaining the proposed hurricane barrier, especially if 
one includes in this expense the cost of the damage 
done to the environment by impairing the water of the 
area for other human uses. 

Possibly a wiser solution and a much less costly one 
would be to provide these specially exposed people with 
storm-damage insurance, underwritten by the govern­
ment. An even better solution in the long run would be 
to raise some of these communities to the elevation 
necessary to ensure the adequate drainage that they need 
under normal circumstances. The members of the Study 
Group were of the opinion that the construction of the 
proposed hurricane barrier and sea wall should not 
be undertaken unless it can be demonstrated that its 
initial benefits are actually necessary, that they cannot 
be produced by other and less damaging methods, and 
unless it can be shown, by adequate statistics, that there 
will not be a negative effect on the quality of the water 
in the Bay. 

The Gateway Project 

In 1969, two bills (H.R. 11804 and H.R. 12436) were 
introduced into Congress with the aim of creating a 
National Seashore or the Gateway National Recreation 
Area (see Figure 2-9). This area is supposed to combine 
five pieces of land. Four of them are islands or penin-

sulas of New York harbor, which are now accessible 
only by private transportation, and the fifth is Jamaica 
Bay. Most of the land in two of these (Sandy Hook 
and part of Breezy Point) is federally owned, belonging 
to the Department of Defense. Gateway envisions pro­
viding access to and between all these sites by a ferry 
shuttle, and developing them as a recreational facility 
for people of the entire New York metropolitan region, 
including the surrounding counties. 

In contrast to the other parcels of land, Jamaica Bay 
is easily accessible by present and projected public 
transportation. In its initial form, the Gateway proposal 
did not include the park lands to the north and west of 
the Bay, but in its most recent form it does include these. 
The City Parks, Recreation and Cultural Affairs Admin­
istration has expressed no misgivings about donating 
the interior of the Bay and the north and west shore 
park lands to the federal government. There appear to 
be three reasons why that agency is seeking a federal 
initiative in this area: (a) the City seems to see this 
as a way of obtaining federal funds to develop these 
areas; (b) the City welcomes what it regards as the 
expert assistance and guidance of the Department of the 
Interior and the National Park Service in the areas of 
conservation and recreation, and (c) the City Parks 
Department wishes to be relieved of the recurring threat 
to Jamaica Bay and its surrounding park land, which is 
created by the conflicting interests of a variety of City 
agencies. Various of these agencies have pressed repeat­
edly for the use of parts of the shore and of the interior 
of the Bay for transportation facilities, for residential 
housing, and for similar projects. The recent proposal 
to extend the runways of Kennedy Airport into the Bay 
is just the latest of many such threats to this park land. 

The Gateway proposal, as described in the various 
documents made available to the members of the Study 
Group, and as explained by the staff of the National 
Park Service, envisions little capital investment within 
the Bay, and none at all along the northern shores. In 
the Bay the Park Service plans to construct a few trails 
and a General Interpretive Center. They regard the 
park lands on the northwest shore as being included 
only in order to prevent alternative development. The 
only shoreside activity contemplated under Gateway 
is the refurbishing of the Canarsie Pier. Members of the 
staff of the National Park Service made it clear that 
that agency is wary of getting involved in the business 
of running city parks. They appear to be resisting any 
role in developing the beaches along the shores of 
Jamaica Bay for this reason. 

In the view of the members of the Study Group, what 
is needed in Jamaica Bay and along its shores is precisely 
what the National Park Service does not wish to de-
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velop: a city park. Although the Gateway project as 
now envisioned might protect Jamaica Bay from uses 
not compatible with its natural systems, the members 
of the Study Group perceived in this project a po­
tentially serious threat to the City's use of this resource, 
which is so important to its own people. Despite state­
ments to the contrary, we were not impressed with the 
National Park Service's awareness of the needs of cen­
tral city people for recreational facilities, nor were we 
impressed with its commitment to meeting these. The 
Gateway plan to forego the development of the northern 
and western shorelines of the Bay would effectively 
prevent the City from providing these as recreational 
facilities for a segment of its population that is most 
sorely in need of such facilities. Furthermore, the 
Gateway plan does not, in our opinion, provide for 
adequate transportation facilities to Breezy Point, and 
it envisions such a delay in the development of Breezy 
Point that this site, too, may be long denied to City 
residents as an effective recreational facility for meeting 
their pressing needs. 

The evidence indicated to the Study Group that J a-

maica Bay and the City-owned park lands around the 
periphery of the Bay are essential to the people of the 
City of New York for their use as a City park and as an 
educational facility. The Group concluded that these 
should be controlled and administered by an agency of 
government that can be made immediately responsive 
to the needs of the people of the City as expressed 
through their City government. It appears to us that the 
National Park Service is not yet really prepared to build 
or maintain parks and access facilities for that part 
of the nation's urban population that is, in effect, with­
out access to present national parks. In view of this, we 
believe it is much more reasonable for the federal gov­
ernment to make grants in aid to New York and to 
other cities for construction of the parks that their 
people need, and for the construction of the needed 
access facilities, including the expensive rapid-transit 
lines, which, on a per capita basis, are not more expen­
sive than the access roads that have been built to na­
tional parks in some of the outlying regions of the 
country, in order to serve those members of our society 
who have automobiles. 



3 

INTRODUCTION 

The dramatic evolution of aviation, as reflected in both 
airports and aircraft, has held the fascination of the 
American public almost without interruption since the 
Wright brothers' initial flight. From a global perspec­
tive, it is easy to perceive as a major factor in a nation's 
overall economy and in its position of international 
power and prestige. From this perspective, Americans 
have acquired the habit of equating each new advance 
in aviation technology with national progress or favor­
able change. A different perspective is needed, however, 
from which to assess more precisely and deal with the 
effects of aviation growth as it relates to the scale of 
urban communities. 

For many communities in the United States, the 
growth of aviation has been a mixed blessing, at best. 
Indeed, while industrial growth based on aviation has 
occurred in most metropolitan areas, the combined 
characteristics of aircraft, airports, and operations in 
aviation during the past decade have produced intoler­
able environmental effects in many communities. Many 
pre-existing neighborhoods have been reduced to mar­
ginal habitability as a result of the negative effects 
created by aviation growth, and the quality of life in 
hundreds of others has been severely impaired. These 
adverse impacts of aviation growth, which cannot be 
escaped by those in the affected communities, must not 

PRESENT EFFECTS OF 
AVIATION IN THE 
ENVIRONS OF 
KENNEDY AIRPORT 

be ignored in the process by which decisions affecting 
development of the national air transportation system 
and its individual airports are made. 

COMMUNITIES IN THE KENNEDY AIRPORT 
ENVIRONS 

Whatever may be the benefits from aviation that accrue 
to the nation and to the New York region, for many 
individual communities surrounding Kennedy Airport 
and its environs the adverse influences associated with 
aviation or with the airport itself are facts of everyday 
life. These are the communities located within areas of 
severe noise exposure resulting from takeoff and land­
ing operations at the airport and upon which the impact 
of other airport-associated negative effects are great. For 
many of these same communities, Jamaica Bay, the 
natural setting for Kennedy Airport, affords an impor­
tant actual or potential resource for recreation and an 
amenity environment. Since both the quality of the en­
vironment and ultimate recreational opportunities in 
Jamaica Bay are affected by the operations and develop­
ment of the airport, growth of operations centered on the 
airport will affect the interests of all the communities lo­
cated within about seven miles of any of the margins of 
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Jamaica Bay. These are the communities for which the 
development of the airport or Jamaica Bay or both will 
affect the future demands for land, traffic capacity on 
existing streets and new traffic arteries, and special 
public facilities related to aviation growth. 

Functional linkages between Kennedy Airport or 
Jamaica Bay, or both, and identifiable communities 
extend to include all or part of a total of 44 traditional 
political and civil subdivisions. These include the coun­
ties of Kings, Queens, and Nassau; the City of New 
York; the boroughs of Brooklyn and Queens; the Town 
of Hempstead; five incorporated towns and villages; 
five congressional districts; five state senate districts; 
five city council districts; seven state assembly districts; 
and ten school districts. These communities, which are 
shown in Figure 3-1, bear most of the immediate bur­
den of any adverse effects of present aviation operations 
as well as any growth and development at Kennedy 
Airport, and most of them do not benefit from the 
airport in any substantial way. 

In addition to the officially defined communities that 
comprise the environs of the airport and Jamaica Bay, 
a number of special areas and subcommunities must be 
recognized. Though lacking formal representation in the 
traditional structure of government, they have achieved 
recognition as communities in their own right by virtue 
of special characteristics of location, ethnic concentra­
tion, type or quality of development, social or economic 
function, or other generally recognized associations. 
Thus, such communities as Broad Channel, Hamilton 
Beach, Howard Beach, Inwood, Woodmere, Arverne, 
and Canarsie require consideration in any comprehen­
sive evaluation of community interests in relation to 
present and prospective effects of aviation growth and 
recreational-resource development. 

Thus defined, the communities of the environs of 
Kennedy Airport and Jamaica Bay include a total of 
2,600,000 people and occupy a land area of some 
90 square miles, or 12 times the area of the airport 
itself. They include a diversity of people, political in­
terests, housing, commercial facilities, and industrial 
development. 

Transcending the diverse characteristics of these 
communities is the pervasive problem of environmental 
degradation, which they share as a result of proximity 
to the airport. This general problem must be examined 
in some detail in order to understand its special charac­
teristics and their separate and aggregate effects. 

ENVIRONMENTAL POLLUTION 

The atmosphere, land, and open water that surround 
the communities in· the Kennedy Airport environs are 

adversely affected by a variety of pollutants directly 
associated with aviation and the development of the 
airport. The diverse nature of these pollutants, ranging 
from invisible yet unwanted sound to microscopic yet 
toxic particles, and further to heavy objects falling from 
aircraft, makes a precise assessment of their aggregate 
effect difficult. It is nonetheless important that each of 
these types of environmental pollution be given specific 
consideration as it affects the lives and expectations of 
the people in these communities. 

Aircraft Noise 

Noise, simply defined as unwanted sound, is an ac­
knowledged characteristic of life in most of the New 
York metropolitan region. Aircraft noise, primarily 
from planes landing and taking off, is an additional and 
oppressive factor in the communities of the Kennedy 
Airport environs. Aircraft noise can be termed an ob­
jectionable factor in the environment of these communi­
ties not merely because measured levels of sound exceed 
established norms, but because a continuing and intensi­
fying pattern of public response to the amount of air­
craft noise in the environment of these communities 
emphatically declares it to be objectionable. Aircraft 
noise is all the more oppressive to people in high­
exposure areas because it has proved to be beyond the 
reach of any traditional legal remedies or democratic 
complaint processes available to citizens seeking relief 
from noise nuisances. 

Aircraft noise in the environs of Kennedy Airport 
interferes with sleep and relaxation, with conversation, 
and with radio, telephone, and television communica­
tions. It disrupts school classroom and assembly activi­
ties by preventing or impairing communications be­
tween teachers and pupils, and it disrupts religious 
services and other public and private meetings in which 
continuous voice communication and music are essen­
tial components. It interferes with outdoor recreation, 
including organized sports and games, by masking or 
disrupting communications among players and by stifling 
spectator response and enjoyment. It interferes with 
outdoor living, including family activities such as pic­
nics, gardening, and cookouts. It also disturbs con­
templative activities and quiet reading. 

The disruptive effects of aircraft noise impose an 
undeniable burden upon several hundred thousand peo­
ple who live in the environs of Kennedy Airport. This 
burden can be expressed in terms of aggravated irri­
tability resulting from discomfort and psychological 
stress caused by prevention or interruption of sleep; the 
pre-emption of significant periods of time during which 
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a person cannot perform normal tasks involving audi­
tory communications; losses in the relative monetary 
value of residential or other property; and possible 
physiological harm resulting from the cumulative effects 
of episodes of intrusive aircraft noise, which in some 
cases may be permanent reduction of hearing acuity. 

Research on the problems of human response to air­
craft noise in the vicinity of airports to date has been 
limited mainly to measuring the likely responses of 
noise-exposed communities to aircraft noise under a 
variety of conditions of exposure. Very little research 
has been done to establish a clear relationship between 
environmental noise, including aircraft noise, and public 
health. Research on the propensity of urban populations 
to raise objections to aircraft noise, however, has ad­
vanced to the point where it is now possible to predict 
with a high level of confidence characteristic patterns of 
community response to projected noise exposure. The 
latter is determined by a given frequency of overflights, 
the total number of flights and typical duration of each, 
the time of day during which overflights occur, the 
sound spectra and output levels of the aircraft engines 
to be used, and flight-path characteristics. Integration 
of these factors permits the delineation of Noise-Expo­
sure Forecast (NEF) areas within which various degrees 
of community reaction against aircraft noise exposure 
may be expected. Figure 3-2 shows schematically how 
NEF values are developed. (For a more detailed dis­
cussion, see Chapter 4.) 

Noise-Exposure Forecast areas may be defined by 
calculating the numerical value of the NEF index at all 
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locations surrounding an airport. Contours of NEF 

values of 30 and 40 define three NEF areas that are 
particularly important for practical land-use planning 
and analytical purposes: NEF less than 30, NEF be­
tween 30 and 40, and NEF greater than 40. 

Table 3-1 indicates the degree to which noise-sensi­
tive development in several major categories of land use 
is likely to be compatible with the levels of noise ex­
posure characteristic of each NEF area. The notation 
"Yes" in the table indicates that the particular category 
of land use should suffer no adverse effects from the 
given level of noise exposure. The word "No" indicates 
that, unless extensive and perhaps expensive design 
precautions are taken in the construction of buildings or 
facilities, the given levels of aircraft noise will result in 
severe interference with the activities typical of the land 
use. It is important to note that, for each "Yes" or "No" 
indication in the table, a range of noise exposure is 
given, within which building construction or open use 
of land should be avoided unless a detailed analysis is 
made to determine specific noise-reduction require­
ments. 

While there is agreement that residential environ­
ments should generally be less than NEF 30, the current 
data are insufficient to specify more precisely what the 
acceptable level should be. 

The NEF methodology has been developed during the 
past four years as an improvement of an earlier tech­
nique devised to provide a means of translating physical 
measurements of noise into an index of community 
annoyance useful for planning airports and related land 
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FIGURE 3-2 Construction of the noise-exposure forecast. 
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TABLE 3-1 Land Use Compatibility Chart for Aircraft Noise 

Land Use Compatibility 

Outdoor 
Outdoor Recrea-

Offices, Schools, Theaters, Am phi- tional 
Noise-Exposure Residen- Commer- Hotel, Public Hospitals, Audito- theaters, (Nonspec-
Forecast Areas tial cial Motel Buildings Churches riums Theaters tator) Industrial 

<30 Yes Yes Yes Yes ... Yes Yes 

Between 30 
and40 Yes No No No Yes Yes 

>40 No No No No No No Yes 

• A detailed noise analysis should be undertaken by qualified personnel for all indoor or outdoor music auditoriums and all outdoor theaters. 
• Case history experience indicates that individuals in private residences may complain, perhaps vigorously. Concerted group action is possible. New 

single-dwelling construction should generally be avoided. For apartment construction, • applies. 
• An analysis of building noise reduction requirements should be made, and needed noise control features should be included in the building design. 
Source: Bolt Beranek and Newman Inc., Aircraft Noise and Airport Neighbor: A Study of Logan International Airport. Technical Report No. 

DOT/HUD IANAP-70-1, March 1970, p. 9. 

use. Community responses to the effects of aircraft noise 
in the environment range from individual complaints 
about occasional overflights to concerted group action, 
including extensive litigation, against airport operators, 
airline companies, and government agencies. The NEF 

is now a generally accepted rational method for de­
scribing the degrees of community annoyance asso­
ciated with noise exposure in the vicinity of existing 
airports and for predicting the likely impact, in terms 
of community annoyance, of extensions of existing air­
ports, intensification of flight operation at existing air­
ports, and of entirely new airports. Experience during 
the past decade has shown a correlation between re­
sponses predicted by this method and the actual reac­
tions of people and established communities that fall 
within such noise exposure zones. In the light of this 
accumulated experience, contemporary planning and 
design practice for new airports and urban communities 
requires that all the zone of NEF 40 be included within 
the actual boundaries of an airport wherever possible, 
and that as much of the zone of NEF 30 as it may be 
practical to acquire be included as well in the airport 
site. 

Under the continuing pressures of aviation growth, 
traffic at Kennedy Airport has intensified steadily since 
the airport was established by the city in 194 7. With 
the introduction of jet aircraft in 1959 into commercial 
service, the propensity of the airport to project its 
influence great distances beyond its boundaries into 
populated areas became apparent. Thereafter, zones of 
aircraft-noise exposure expanded steadily into the sur­
rounding communities with each year's increment of 
additional air traffic and the progressive replacement of 
piston engine aircraft by louder and more powerful 

jets. Today, as a result of these trends, more than 
700,000 people live within the noise-exposure zone of 
NEF 30 associated with Kennedy Airport. Areas cur­
rently exposed to noise levels of NEF 30 and 40 in the 
airport environs are shown in Figure 3-3. 

During mid-1969, a study was made of community 
attitudes toward noise, based on individual interviews 
with a sample of over 1,000 randomly selected resi­
dents in 169 different locations, living within the zone of 
NEF 30 in the environs of the airport,! Sample areas 
with very high aircraft-noise exposures were chosen in 
the study, in order to determine community reactions to 
intense noise environments. Respondents were asked by 
a process of indirect questioning about the extent of 
annoyance they experienced from intrusive aircraft 
noise. Only 7 percent reported no annoyance, while 
93 percent said they were annoyed. A total of 68 per­
cent of the sample population said aircraft noise inter­
fered with rest and relaxation inside their homes, and 
75 percent reported interference with rest and relaxa­
tion outside. Moreover, 80 percent reported interference 
with conversation, 86 percent with television listening, 
and 53 percent with sleep. Sleep difficulties severe 
enough to affect health were reported by 44 percent of 
the persons sampled, and 37 percent reported nervous­
ness, 29 percent headaches, and 11 percent weariness 
associated with continued exposure to aircraft noise. 
Despite the lack of definitive data bearing on the rela­
tionship between repeated arousal from sleep or other 
disruptive effects of noise and specific physiological or 
mental ill health, it is difficult not to acknowledge this 

1 Tracor Document No. T-70-AU-7454-U, "Community Re­
actions to Airport Noise," September 4, 1970. 
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level of noise exposure as an adverse factor in even the 
most conservative definition of a healthy residential 
environment. 

Noise has not been established as a necessary and 
sufficient cause of any disease except the deafness that 
results from prolonged exposure to loud noise. How­
ever, this does not mean that noise may not have other 
important effects on health. Noise, in the medical sense, 
is not just random sound, with no information content. 
It has two characteristics: (a) it is unwanted and intru­
sive and (b) it does carry information. These two 
characteristics may cause it to have undesirable physio­
logical consequences. 

In a NEF 30 area, the sound of a jet plane is intrusive; 
it intrudes upon sleep, it prevents conversation, and it 
interrupts many kinds of relaxing activity. It also con­
veys information; the person who hears the sound 
knows that it comes from a jet plane. If he is an experi­
enced listener, he can guess which kind of jet is making 
the sound, whether it is landing or taking off, and how 
low it is. The intrusion of the sound may interrupt his 
much-needed sleep or rest, or interfere with activities 
that are important for him. The knowledge of the source 
of the sound may create in him resentment, anger, and 
fear. The physiological changes that often accompany 
these emotions can have an adverse effect upon many 
illnesses and especially upon those associated with emo­
tional disturbances. 

Disorders of mood, thought, and behavior are ex­
ceedingly widespread in the American population. The 
National Health Survey 2 reports that, in 1960-62, 
32.4 percent of people between the ages of 18 and 79 
complained of insomnia, 4.9 percent stated that they 
had experienced nervous breakdowns, and an estimated 
58.5 percent of the population had been bothered by 
"nervousness" at one time or another. When people 
who experience symptoms such as these report that 
the noise from jet planes has an adverse effect upon 
their health, there is a credible basis for supposing this 
may be true. If we apply the estimates from the 
National Health Survey to the population of approxi­
mately 700,000 people living within the NEF 30 contour 
of Kennedy Airport at the present time, we arrive at an 
estimate that approximately 227,000 people in this 
group may suffer to some extent from insomnia. Among 
these, approximately 103,000 people may have had 
nervous breakdowns or experienced impending nervous 
breakdowns. Although the full effects of the noise of 
aircraft upon the health of these people have never 

• Selected Symptoms of Psychological Distress. National Center 
for Health Statistics. U.S. Public Health Service Publication 
No. 1000, Series 11, No. 37. Aug. 1970. 

been measured precisely, it seems quite certain that air­
craft noise is creating a serious public health problem. 

Other substantial evidence is available to support the 
need for public concern about environmental noise as 
potentially inimical to community health. For example, 
research reported at the American Medical Association 
Environmental Health Congress in 1969 indicates that 
noise above 75 db (A), a level regularly produced in 
communities bordering Jamaica Bay by aircraft using 
Kennedy Airport, will produce3 : 

various temporary changes in the physiological state. The most 
important of these is a reduction in the size of the median 
and smaller arterials. Some of the side effects of this phe­
nomenon are an increase in pulse rate, a pa!ing of the mucus 
membrane throughout the organism and an increase in respira­
tion rate. This is probably related to the autonomic system. 
Studies of animals and humans show that this effect is tem­
porary. There are no valid data to show that they carry over to 
produce permanent effects. Some investigators have postulated 
that these temporary effects may become chronic if they reoc­
cur frequently over long periods of time and theoretically can 
produce hypertension, ulcers and dermatoses. Further studies 
in the comparisons of non-noise exposed groups with respect 
to these problems are essential before valid conclusions can be 
drawn. 

One of the most insidious aspects of aircraft noise 
pollution in the environs of Kennedy Airport is the 
penalty it imposes upon children in public and private 
schools. The periodic inundation of schools by high 
levels of aircraft noise has the critical effect of reducing 
the net effective teaching time available to students dur­
ing the school year. This results from the fact that many 
overflights of public and private schools in the environs 
of the airport produce a total eclipse of communications 
in the classrooms, even with the windows closed. This 
intrusion of aircraft noise necessitates a pedagogical 
approach known somewhat bitterly among teachers and 
school officials in the New York region and elsewhere 
as "jet-pause teaching." Without detailing the minute­
by-minute interference of airport operations upon noise­
impacted schools in the airport environs, it is difficult 
to provide precise quantitative estimates of the daily 
interference that results. Experience has shown, how­
ever, that substantial speech interference with school 
operations occurs in areas within the zone of NEF 30 
unless "sound conditioning" measures are employed in 
school construction. 

As shown in Figure 3-4, at least 136 public schools 
of the New York City school system are located within 
the zone of NEF 30 for Kennedy Airport. School utiliza-

• Aram Glorig, "Non-Auditory Health Effects," 6th Congress 
on Environmental Health, American Medical Association, Chi­
cago, April 28-29, 1969, p. 3. 
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tion data for 1969 furnished by the New York City 
Planning Commission indicate that about 172,000 
pupils attend these schools each day. An additional 
85 private schools are also located within the NEF 30 
zone in New York City and at least 12 more public and 
private schools are within this noise exposure zone in 
Nassau County. The combined total enrollment of pub­
lic and private schools located within the zone of NEF 30 
is conservatively estimated at 275,000 pupils. Varia­
tions in flight patterns at the airport from day to day 
have the effect of distributing the noise burden among 
the many schools within the zone of NEF 30, and the 
degree of interference with classroom communications 
is considerably less for schools at the outer margins of 
the zone than for some of those, such as P.S. 42, 105, 
146, and 181, and J.H.S. 198. In some of the latter 
schools, in heavily impacted areas such as Howard 
Beach, the Rockaways, Rosedale, and Inwood, teachers 
complain that brief instructional periods must be sand­
wiched between frequent interruptions by aircraft noise. 

On a typical day in Arverne planes were observed 
approaching the airport at low altitudes at approxi­
mately two-minute intervals during an hour in the 
early afternoon. With each overflight, a 20-second 
interval of noise from the passing aircraft was sufficient 
to eliminate all except shouted communications on the 
school site and in typical classrooms with windows 
closed. Thus, 10 minutes of the hour, or about 17 per­
cent of a typical 50-minute class period, were sacrificed 
to environmental noise pollution. For pupils in schools 
in such noise-vulnerable locations, this translates into 
the loss of more than an entire school day each week, 
the actual lost time depending upon the pattern of traffic 
flow at the airport. While this example illustrates one of 
the extreme situations of aircraft-noise exposure in the 
environs of Kennedy Airport, its implications for the 
impact of environmental noise on education throughout 
the zone of NEF 30 are clear. This analysis is limited to 
actual time lost to pupils and teachers as a result of air­
craft noise interference. It does not attempt to evaluate 
induced fatigue or irritability, both well-known effects 
of noise on humans, nor does it take into account any 
higher rate of teacher turnover in the school system as 
still other community costs of aircraft noise. 

Air Pollution 

Kennedy Airport is a significant source of air pollution 
for many of the communities in the airport environs. 
The effects of the airport on the quality of the air in the 
surrounding communities are perceived primarily in 
three forms: particulate matter and smoke from jet 

engines idling or running on richer mixtures during take­
off; emissions of automobiles, trucks, and buses serving 
Kennedy Airport; and fuel-oil and sanitary-sewage 
odors produced as a result of spillage or operating pro­
cedures at the fuel terminal and sewage-treatment plant 
located near the northwesterly sector of the airport. 

While precise data on the severity of all these effects 
of the airport on air quality are scarce, reactions from 
residents of nearby communities on the air pollution 
problem are abundant. Interviews and meetings pro­
duced numerous direct complaints about soiling of 
clothing, laundry, dwellings, and automobiles, which 
residents of the airport environs relate directly to opera­
tions at the airport because of the pervasive kerosene 
odor that characterizes the soilage of garments and 
objects and because of the obvious settling of plumes of 
jet aircraft exhaust smoke into the areas in which they 
live. 

In the vicinity of Bergen Basin, resident complaints 
derive from the obviously oily characteristic of the 
waters at the head of the basin, where inadequate tidal 
flushing action encourages the buildup of high concen­
trations of spilled fuel oil. The malodorous characteristic 
of Bergen Basin is exacerbated periodically by overflows 
of untreated or partially treated sewage from the plant 
serving the airport, and during periods of stable atmo­
sphere the gentle sea breezes of the summer months dis­
tribute the obnoxious vapors to the surrounding com­
munities. Interviews with residents of Howard Beach, 
for example, revealed a lingering community fear of 
potential conflagration or fire hazard associated with 
the circulating odors of fuel in the airport environs. 
Residents of Howard Beach and other communities 
close by the airport also are inclined to associate oily 
residues, which must be washed from houses and auto­
mobiles periodically, with the dense plumes of smoke 
emitted by jet aircraft approaching and departing Ken­
nedy Airport. The recent revelation by airline pilots, 
never previously acknowledged by the airline owners, 
that raw fuel is dumped overboard after takeoff, con­
firms the validity of these common complaints. Air pol­
lution thus has become both an esthetic and a practical 
nuisance clearly related to aviation by communities in 
the airport environs. 

The major pollutants emitted from jet aircraft are 
the same as those emitted from automobiles. The pol­
lutants include carbon monoxide, hydrocarbons, nitro­
gen oxides, and particulates. Carbon monoxide is gen­
erally a significantly smaller fraction of total pollutants 
in jet exhausts than in automotive exhausts. Hydro­
carbon emission is important in jet engines generally 
only under idling or taxiing conditions. The particulate 
emission includes both visible and invisible. Smoky 
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engines are now being fitted with redesigned combustors 
to eliminate visible particulate emissions. A source of 
hydrocarbon emission unconnected with engine opera­
tion is evaporation during fuel-handling operations. 
This source is presumed to be normally small in the case 
of aircraft kerosene. 

A number of studies have estimated the emission of 
jet-engine pollutants at Kennedy Airport.• The general 
conclusions that may be made from these studies are 
that the emissions are significant, but that they are prob­
ably of a lower level than those produced by other 
sources in the surrounding urban environment. The 
emissions from Kennedy Airport are slightly less per 
unit area 5 (much less for carbon monoxide) than those 
averaged for the entire New York metropolitan area, 
and considerably less than those for Queens County as 
a whole. 

Jet pollutants appear in the air in the airport operat­
ing areas, and are carried into neighboring areas by the 
wind. Studies of the dispersion of pollutants confirm 
that they may be concentrated in a narrow zone down­
wind of an operating runway or taxiway, particularly 
under conditions of very small crosswind.6 • 7 Thus, 
though the amount of pollution from the airport in a 
neighboring area may be relatively small on the average, 
it may be large at a particular time and place. 

The Effect of Jet Air Pollution on Jamaica Bay 

One obvious effect of jet operations over Jamaica Bay is 
the direct emission of pollutants into the air over the 
Bay. Pollutants are convected by the wind and may 
affect humans, birds, and plant life. On the average, 
this effect is not severe and is probably weaker than 
the effect of air pollution from other sources in central 
Brooklyn or Queens. 

Localized effects of air pollution may be more seri­
ous. Visual observation indicates a degradation of the 
predominant Spartina grass over the northeast half of 
J o Co Marsh, and it is speculated that this degradation 
is a consequence of take-off operations on the contigu-

• M. Nolan, "A survey of air pollution in communities around 
the John F. Kennedy International Airport," Public Health 
Service, DHEW, Taft Sanitary Engineering Center, Cincinnati, 
June 1966. 
• "Nature and control of aircraft engine exhausts," U.S. Senate 
Document No. 91-9 (DHEW), U.S. Gov't Printing Office, 
Washington, D.C., 1969. 
• N. Milford, G. McCoyd, L. Aronowitz, and J. Scanlon, "Air 
pollution by airports," Grumman Research Dept. Rept. RE 
383J, July 1970. 
'James A. Fay, "Air pollution from future giant jetports," Pre­
print 70-78, Air Pollution Control Association, June 1970. 

ous runway 4L of Kennedy Airport. No detailed study 
of this alleged damage to the marshland has been made, 
however. 

An indirect effect of air pollution on Jamaica Bay is 
produced by the absorption of pollutants into the water. 
This effect has not been examined quantitatively, but is 
presumed to be small. There are evidences of hydro­
carbons in the sediments of Grassy Bay next to Kennedy 
Airport, but this effect is thought to be a consequence 
of petroleum discharges into the Bay from various 
sources. 

New York City's General Air Pollution Problem 

If the problem of Kennedy Airport's aircraft pollution 
emissions appears to be relatively unimportant, this is 
only because the airport is located within the dense 
urban environment that is New York City. New York 
City has a general problem of severe air pollution, 
unconnected with its airports, derived from the immense 
emissions of automobiles, space-heating plants in build­
ings, incinerators, and power plants. 

A prime culprit here, as everywhere in the United 
States, is the automobile. Little has yet been done on 
the difficult national task of reducing automobile pollu­
tion, and, because of the dependency of Kennedy Air­
port on automobiles and buses for ground access, it is 
important to consider the contribution that airport­
generated vehicles make to the airport environs. 

Automobile Emissions at Kennedy Airport 

It has been suggested that the emissions of automobiles, 
trucks, and buses serving Kennedy Airport are at least 
as important in polluting the air of the airport and its 
environs as the jet aircraft operating there. This factor 
can be estimated roughly in two different ways. One 
measure is a comparison of the density (in miles per 
square mile) of heavily used traffic arterials on Kennedy 
Airport and in typical urban or suburban areas. (The 
vehicle traffic on the Van Wyck Expressway Extension 
on Kennedy Airport is observed to be but little less 
dense than on the feeder thoroughfares, the VanWyck 
Expressway and the Belt Parkway.) Another measure 
is a comparison of the pollution produced per passenger 
within a radius of a couple of miles of the airport by 
the aircraft he flies on and by the automobile he comes 
or leaves in. 

On either basis, it is concluded that the automobile 
contribution is not insignificant, and is of the order of 
half the jet aircraft pollution, on the average. Since the 
jet-pollution emission densities are less than urban aver­
ages, the pollution in the surrounding communities from 
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automobiles serving Kennedy Airport should be less 
than that from other automobiles in the communities. 
However, a more thorough study of this problem is 
needed before a more accurate assessment can be made. 

Water Pollution 

Residents and officials representing communities of the 
Jamaica Bay and Kennedy Airport environs almost 
invariably complained to Study Group interviewers that 
pollution of the bay and its estuarine areas by "oil" has 
been a serious local problem. Some complaints were 
expressed in terms of the difficulties boat owners have in 
keeping hulls and fittings clean, while others reflected 
general disgust or fear of fire and explosion. Most com­
plainants associated the oily pollutants with Kennedy 
Airport. 

The technical aspects of water quality in the Bay 
generally are discussed in Chapters 2 and 4 of this 
report, but it is important to emphasize here that there 
is ample cause for concern among residents of the com­
munities in the airport environs about water pollution 
as a local environmental consequence of the airport's 
existence. Studies indicate that there is a real and po­
tentially serious type of pollution in Jamaica Bay owing 
to the spillage and leakage of petroleum products used 
at the airport. The hazards of such pollution to the local 
communities include specifically damage to beaches and 
tidal marshes, wildlife, and recreation facilities, and also 
fire and explosion hazard. 

Major hazards to safety and to fish and wildlife come 
from accidental spills that discharge large quantities of 
petroleum products in the Bay. Such incidents have 
been rare. A severe explosion in June 1970 damaged 
the Jamaica sewage-treatment plant; it was due to a 
volatile liquid, believed to be gasoline. The source of 
this inflow is suspected as having been on Kennedy Air­
port, but the actual origin remains undetermined. Al­
though oil discharges into the Bay of identifiable origin 
that are sufficiently serious to warrant legal action are 
rare (there were three in fiscal year 1970), the poten­
tial for a major accident remains great. 

It does not take a major spill to damage the water 
quality for recreation or wildlife. All petroleum prod­
ucts are toxic to marine life in varying degrees. An oil 
or kerosene slick on the water surface severely degrades 
the water for recreational purposes. The experience of 
a variety of observers, including small-boat operators, 
federal fish and game wardens, the manager of the 
New York City Wildlife Refuge, U.S. Coast Guard 
officers, and inspectors for the U.S. Army Corps of 

Engineers, suggests that oil slicks are present on parts 
of Jamaica Bay much of the time. It is apparent that 
many beach and marsh areas are fully polluted by oil 
spillage, and the almost inescapable conclusion is that 
the communities near Kennedy Airport are indeed bear­
ing a substantial burden of environmental degradation 
as a result of the presence of the airport itself and the 
careless handling of fuels and other oil products. 

Falling Objects 

An aspect of environmental degradation for the com­
munities in the environs of Kennedy Airport is the 
hazard posed by objects falling from planes passing 
overhead during landing or takeoff operations at the 
airport. While falling objects present a significantly 
lower level of hazard than crashes involving entire air­
craft, the increasing frequency of such occurrences, in­
volving aircraft wheels, landing gear, and miscellaneous 
metal items, has demonstrated potential to increase the 
anxiety of residents in the airport approach zones. The 
probability of serious bodily injury or loss of life asso­
ciated with objects falling from overflying aircraft is 
relatively low in the environs of most airports, but 
property damage involving homes, automobiles, and 
commerical facilities may be extensive. Frequently, psy­
chological shock may be experienced by persons in­
volved in or aware of such an incident. As a conse­
quence, the reality of heightened exposure to falling 
objects cannot be dismissed as an aspect of environ­
mental pollution in the communities that comprise the 
environs of Kennedy Airport. 

EFFECTS ON COMMUNITY DEVELOPMENT AND 
CHANGE 

The communities of the environs of Kennedy Airport 
are subject to some of the most dynamic forces of 
change in the metropolitan region. Many of these forces 
are associated directly with the growth of aviation at 
the airport, while others derive from economic and 
social pressures of the metropolitan area and have their 
effects in the communities of the airport environs in 
spite of the airport's influence. Frequently, the presence 
of the airport and its influences in the surrounding 
communities produce direct conflict between some of the 
critical forces of urban change, both in planning and 
in actual development. 
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Pressure for Incompatible Land Usage 

The crowding of facilities on the Kennedy Airport site 
and the great intensity of its air traffic operations com­
bine to produce substantial pressures for the develop­
ment of land in the nearby communities to establish 
airport service and support functions. Such devel_op­
ment may include motels, restaurants, warehousmg, 
aviation industry dealerships, and a wide variety of 
commercial facilities ranging from food caterers to 
rental-car agencies. Nearly all such operations require 
close proximity to the airport; thus the operators 
are willing and able to pay premium prices for nearby 
land. The result of such economic pressures is often 
the pre-emption of sites in established neighborhoods 
well suited to long-term residential use. While conver­
sion of sites in established neighborhoods may produce 
benefits in tax ratables of higher value and needed 
service functions in support of a growing aviation in­
dustry, such development frequently degrad~s the q~al­
ity of the neighborhood environment by mtroducmg 
heavy truck and other commercial traffic, nighttime 
operations, and more or less extensive employee parking 
on nearby residential streets. The communities in the 
environs of Kennedy Airport provide numerous exam­
ples of this type of non-residential incursion in~o estab­
lished or developing residential areas. Design anct 
development standards may be applied to control. ~he 
quality of such development and to ease the transitlo~ 
between potentially incompatible land uses, but the evi­
dence is overwhelming that few, if any, such controls 
are in effect. 

The rapid growth of the air-freight component of 
the aviation industry may be expected to generate es­
pecially strong pressure for non-residential areas in the 
environs of Kennedy Airport. The Tri-State Transporta­
tion Commission estimates that the existing floor area 
devoted to air-cargo uses outside the Kennedy Airport 
site is 800,000 square feet and reports that the im­
mediate expansion needs of a dozen concerns engaged 
in the air-cargo business range from 50 to 300 percent. 
Translating their demand into single-story building and 
site requirements, the Commission estimates a need for 
about 180 acres of land for air-cargo industrial expan­
sion in the airport environs.8 

The proximity of the overcrowded airport also has 
the effect of escalating land values in the airport en­
virons as property owners and speculators pursue profits 
from prospective developers of airport-related commer-

'Tri-State Transportation Commission, Metropolitan Aircraft 
Noise Abatement Policy Study-JFK International Airport, 
June 1970, p. 11. 

cial facilities. Under such market circumstances, the 
only alternative for property owners with sites not actu­
ally suited for commercial or industrial use is to seek 
higher-density housing, however undesirable the site or 
setting may be for such a land use. A result of this 
speculative process is to compound the functional in­
compatibilities between residential and nonresidential 
development in the immediate airport environs so that 
both exist in an inefficient and often mutually antag­
onistic relationship. 

Inhibition of Land Use and Development Planning 

Public fascination with the growth of aviation has had 
curious and inconsistent effects on the process of plan­
ning for land use and development in the environs of 
Kennedy Airport. 

For example, Floyd Bennett Field, a former Naval 
Air Station of 1,320 acres at the westerly edge of 
Jamaica Bay, is soon to be relinquished by military 
authorities and will become available for other use, 
either public or private or both, in some combination. 
Much of the tract lies within the noise-exposure zone 
of NEF 30 associated with Kennedy Airport, and public 
authorities, knowledgeable about the adverse environ­
mental effects and typical human response to be ex­
pected under this degree of noise exposure, have ad­
vocated the use of the site for a general-aviation airport, 
intended in part to ease the congestion of Kennedy 
Airport. The logic of converting a former military air­
field to a contemporary general-aviation airport is 
acceptable as far as it goes, but in this case the location 
of Floyd Bennett Field is such that its air-traffic opera­
tions would almost certainly interfere critically with 
those at Kennedy Airport under instrument-flight-rule 
conditions. In any event, aviation considerations have 
dominated the formulation of alternatives for the use 
of this strategic site. 9 

On a smaller scale, public authorities responsible for 
planning and development in the immediate environs of 
the airport and Jamaica Bay have consistently a?d 
systematically ignored the environmental factor of air­
craft noise in both planning and building housing and 
other noise-sensitive facilities on sites exposed to sub­
stantial levels of aircraft noise generated by operations 
at the airport. The pattern of public actions suggests 

• Still other public agencies, reflecting undoubtedly grea~er 
optimism as to the adaptability of individuals to oppressive 
levels of aircraft noise, have advocated the development of ~e 
Floyd Bennett Field site as a new community with a populatiOn 
of up to 180,000 persons. 
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that aircraft noise may be ignored officially as long as 
the increments of population or residential acreage 
introduced into the noisy environment as a consequence 
of public policy are small enough, regardless of how 
many actions are involved. Evidence of the incremental 
approach to insinuating large numbers of people in 
new housing units into zones of severe aircraft-noise 
exposure is found in projects such as Louis H. Pink 
Houses, where nearly 1,500 dwelling units have been 
built on a site of about 31 acres, and in Twin Pines, 
where about 5,700 dwelling units were built on a site of 
300 acres, and in the Linden Plaza project, where over 
1,500 units were built on a site of about 16 acres. It is 
difficult at times to understand the rationale employed 
in the public development process, especially with 
respect to alleviating adverse environmental conditions, 
when the New York City Board of Estimate unani­
mously approves a zoning change to permit construction 
of a high-rise apartment project directly under the 
approach to an all-weather instrument runway, even 
though the expected noise levels, as described by FAA 

officials, would be "equivalent to a diesel freight train 
traveling at 50 miles an hour and passing at a distance 
of 100 feet every 45 seconds." 10 

Perhaps, as the foregoing example illustrates, public 
confusion and lack of municipal willpower to restrict 
land usage near airports that is incompatible with air­
port operations are reflected most frequently in the 
proliferation of development plans and zoning changes 
that ignore the noise-exposure factor. There is ample 
evidence, however, that even the most rudimentary 
principles of compatible land usage are sacrificed under 
still other pressures of expediency. For example, despite 
the long tradition of complaints against aircraft noise 
as an oppressive factor in the Town of Hempstead lying 
east of Kennedy Airport, with frequent references to 
the community undercurrents of fear associated with the 
potential crash hazard, the same community has failed 
to restrict in any way residential development in high­
noise-exposure zones, and in fact has permitted new 
building construction in residental areas of severe noise 
exposure close to Kennedy Airport. Moreover, the 
Town of Hempstead has permitted a steady increase in 
the number of petroleum-fuel terminals, propane-storage 
tanks, refineries, and commercial gas holders in the 
area just east of the airport and well within the approach 
zones to the main intercontinental jet runway. All such 
structures and installations obviously represent potential 
conflagration breeders in the event of a future crash in 
the heavily developed area. 

10 New York Times, Oct. 25, 1967. 

The apparent lack of official concern for both actual 
and potential adverse effects of aviation in the environs 
of Kennedy Airport amounts to an official concession 
that the growth of aviation is somehow to be accepted 
as the dominant and inevitable influence on public 
policy affecting both the development of land and the 
quality of community life, whatever the cost. The dredg­
ing of a major hole in the bottom of Jamaica Bay and 
the filling of 4,000 acres of tidal marsh to create 
Kennedy Airport on the site of the Idlewild Country 
Club is the obvious result of such an assumption being 
made more than 30 years ago. The extension of runway 
4R-22L into Jo Co Marsh by additional filling of the 
Bay and the blockage of channels for needed tidal 
circulation in 1964 is yet another example of this con­
cession. Still further evidence of the dominance of 
regional aviation interests over local environmental con­
cerns is reflected in the failure of the FAA to promulgate 
rules affording adequate protection to communities near 
airports from excessive noise caused by takeoffs and 
landings, coupled with the decision of the federal courts 
that FAA nevertheless had pre-empted the field; thus, an 
ordinance of the Town of Hempstead, enacted under its 
police power to protect public health, safety, and wel­
fare by regulating noise from overflying aircraft, was 
held invalid.11 This decision, and others like it, have 
contributed greatly to the sense of futility of both 
residents of communities in the airport environs and 
their local officials about obtaining any relief from the 
oppressive effects of aircraft noise, air pollution, and 
lingering fears of crash. 

It is this pervasive sense of futility that underlies, but 
does not excuse, the continuing actions of officials of the 
communities in the airport environs to intensify the 
development of land in the airport environs for uses 
patently incompatible with noise from operations at the 
airport. These actions also ignore the increasing 
potential for disaster created by encouraging higher 
population densities in the immediate environs of a 
major jetport, which is compounded by the proliferation 
of facilities for the storage of volatile and explosive 
fuels in the same areas. The pursuit of such land use and 
development policy is tantamount to a bizarre kind of 

u American Airlines, Inc. v. Town of Hempstead, 272 F. Supp. 
226 (E.D.N.Y. 1967), affirmed, 398 F. 2d 369 (2d Cir. 1968) 
certiorari denied, 393 U.S. 1017 (1969). The court recognized 
the distractions and discomforts caused by aircraft noise for 
residents of Hempstead, a suburb of New York City to the 
east of Kennedy Airport, and noted that ordinarily noise con­
trol would be a legitimate subject for the local police power, 
but stated "The legislation operates in an area committed to 
Federal care, and noise limiting rules as do those of the ordi­
nance must come from a Federal source." (272 F. at 231). 
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environmental brinksmanship, the result of which must 
almost inevitably be a major disaster for both the 
aviation industry and the communities of the Kennedy 
Airport environs. 

THE COLLISION COURSE OF AVIATION AND 
COMMUNITY INTERESTS IN THE 
KENNEDY AIRPORT ENVIRONS 

Kennedy Airport provides the national prototype for 
major jetports in the United States moving inexorably 
toward a confrontation between airport and community 
interests. Many well-established and important jetports 
in urbanized areas throughout the country operate 
now virtually in a state of seige because of conflicts 
between the airports and their surrounding communities. 
The primary cause of the conflict is the noise generated 
by approaching and departing planes. The noise from 
ground run-up of aircraft engines aggravates the prob­
lem of community annoyance in the vicinity of some 
airports where engine-maintenance functions are per­
formed. 

Evidence of the growing conflict between communities 
and airports is apparent in the litigation brought by 
property owners to achieve relief from the adverse 
effects of aircraft-noise exposure and in a variety of 
political responses. Political response ranges from in­
dividual complaints about occasional noisy takeoffs and 
landings phoned to control towers by homeowners to 
the extreme of gubernatorial campaigns in which resist­
ing the development of additional jetports to serve the 
metropolitan region becomes a salient issue. The pattern 
of community complaints against airport noise has 
intensified steadily since the introduction of jet aircraft 
into the commercial fleet a decade ago. The evidence of 
organized public protest against the airport-noise 
nuisance in the environs of Kennedy Airport is abun­
dant. One particularly poignant episode of protest 
culminated in the formation of a 1 00-car convoy of 
irate residents of communities in the airport environs 
in an attempt to tie up Labor Day traffic on expressways 
and ramps serving the airport in order to call attention 
to their plight. It is significant that both the intensity 
of operations at the airport and the density of residential 
development in the immediate airport environs have 
increased since the time of that particular episode of 
concerted group action by the community against the 
airport-noise nuisance. 

Residents in the communities of the Kennedy Airport 
environs who have risen to protest the degradation of 
their environment are the victims of inadequate public 

policies governing both land use and development 
planning and airport operations. It may be argued that 
not all residents of high-noise-exposure areas are un­
witting victims of obvious weaknesses in public policy, 
inasmuch as many residents elect on their own initiative 
to reside in areas in which considerable noise may be 
expected and are under no apparent compulsion to 
remain there. Such an argument, however, ignores the 
reality that many new residents of high-noise-exposure 
areas are unaware of the accumulating evidence of 
either the severity of the noise to which they will be 
exposed or of their own likely inability to adapt over 
longer periods of time than is usually available for 
house-hunting. There is also evidence indicating that 
some prospective purchasers of homes in areas obviously 
vulnerable to aircraft-noise exposure are deliberately 
misled to believe that "runway closings" or the im­
mediate advent of "quiet engines," or both, will assure 
that the property under consideration will have a satis­
factory residential environment. The na·ivete of such 
purchasers is perhaps regrettable and their vulnerability 
may indeed suggest the need for consumer-protection 
guidelines to enable the housing market to function 
more reasonably. The fact remains, however, that sub­
stantial and increasing numbers of residents of com­
munities in the environs of Kennedy Airport are re­
belling against the environmental onslaught that the 
growth of aviation has imposed upon their communities. 
The formation of such organizations as the Citizens for 
a Quieter New York and the Town-Village Aircraft 
Safety & Noise Abatement Commission (TVASNAC) 

in the Town of Hempstead, and the activities of these 
groups, provide ample evidence of the sense of deter­
mination among citizens to deal with the environmental­
noise problem and of the growing sophistication of their 
approaches. The tenacity of the latter organization, 
which represents a number of the communities in the 
environs of the airport most beleaguered by aircraft 
noise and least obviously benefited by aviation, reflects 
the growing resolve of residents of the noise-exposure 
areas to mobilize full-time staff as well as volunteer 
efforts to persuade their officials and representatives at 
every level of government, including the United States 
Congress, of the need to obtain substantial relief. The 
recent establishment by the mayor of New York of an 
Office of Environmental Affairs, with responsibilities 
including the pursuit of means to obtain relief from 
aircraft-noise exposure and air pollution as well as 
other environmental adversities in the city, offers im­
mediate evidence of the escalating level of official con­
cern and initial action to respond to community 
pressures for environmental redemption. 

Given the fact of conflict between the airport and the 
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communities in its environs, it is useful to review the 
elements of the central problem in order to appreciate 
more fully the apparent inevitability of an eventual 
confrontation. Reduced to its simplest elements, the 
central problem of aircraft-noise exposure may be con­
sidered in terms of the source of the sound emitted, the 
path through which the sound travels, and the receiver 
of the sound by whom it may be perceived as disruptive 
noise. Thus, the aircraft engine, the flight path the air­
craft pursues, and the human being on the ground are 
the three critical factors that define the severity of the 
noise-exposure problem in the environs of Kennedy 
and any major airport. Attempts to obtain relief from 
the problem of environmental pollution have been 
directed sporadically toward all three of these critical 
components of the aircraft-noise-exposure problem. 
They include attempts to produce a quieter engine, to 
regulate flight paths so as to avoid populated areas, 
to remove people from noise-exposed areas and to 
prevent their occupancy of such areas. 

Unfortunately, the communities in the environs of 
New Y ark's Kennedy Airport face the hard fact that the 
two components of the noise-exposure problem most 
susceptible to their manipulation are either already at 
their practical limits or are inaccessible because of lack 
of planning and development policy in the past. The 
first remedy-flight-path controls designed to divert 
approaching and departing planes away from populated 
areas and crowded airspace in the metropolitan region 
-necessitates turns by approaching and departing 
planes that are already considered an excessive com­
promise with flight safety by some pilots and airlines. 
The second remedy-preventing settlement in noise 
exposed areas-is beyond reach because the pattern of 
land usage in the environs of the airport and in most 
of the 50 square miles in the noise-exposure zones is 
already set with predominantly noise-sensitive residen­
tial development. Accordingly, the communities of the 
environs of the airport face primarily a problem of 
obtaining remedial relief from noise exposure rather 
than an opportunity to prevent the emergence of a 
problem. The third approach to obtaining relief from 
environmental noise generated by aircraft-based on 
engineering modifications to aircraft engines-is only 
remotely susceptible to influence by the communities of 
the New York airport environs, inasmuch as research on 
such modifications is almost entirely within the purviews 
of the federal government and the aviation industry. 
Some influence over the progress of such research may 
be exercised by embattled residents of the communities 
in the environs of Kennedy and other airports, however, 
insofar as their demands for relief from the effects of 
aircraft noise are reflected in expediting research already 

under way and, more importantly, in compelling the 
adoption of quieter engines in all aircraft in future 
commercial service. 

It is too late to obtain relief from noise exposure for 
at least 300,000 residents of the communities in the 
environs of Kennedy Airport through the belated appli­
cation of rudimentary land-use planning principles that 
would have avoided home building in high-noise areas. 
It is important, however, not to dismiss this approach 
to dealing with the environmental-noise problem alto­
gether. The fact that the shores of Jamaica Bay repre­
sent for the New York metropolitan region the path of 
least resistance for the construction of sorely needed 
housing and other facilities necessitates even greater 
care in land use and development planning in the 
present than the city of New York and other agencies 
have exercised in the past. The current urgency for more 
sensitive land-use planning is underscored by the sheer 
lack of available open acreage in the first place, by its 
unique characteristics as waterfront land suitable for a 
variety of purposes, and by the ecological and con­
servation considerations raised by the Bay itself. 

The collision course between aviation and community 
interests in the environs of Kennedy Airport will be 
influenced more by lack of attention in recent years to 
basic principles of land-use planning than by the legacy 
of land-development patterns set before the jet age. It 
is pointless to deplore the imperfections of historical 
land-use patterns in the vicinity of airports or any other 
facility capable of exerting an environmental influence 
of large magnitude, but it is equally pointless to seek 
justification for contemporary development in obsolete 
precedents or standards of land use and environmental 
quality control. Unfortunately, an apparent reliance on 
such obsolete precedents has characterized many of the 
development decisions and plans that have been carried 
out and are currently under way in the communities 
surrounding Kennedy Airport. 

An analysis of the development of the margins of 
Jamaica Bay since 1959-the beginning of the jet age 
in commercial air transportation-indicates that ap­
proximately 4,500 acres of tidal marshes, ponds, open 
water, and low-lying land have been pre-empted by land 
fill and subsequent development, primarily residential, 
in the communities bordering the Bay in New York City 
and in Nassau County. This acreage is almost equal to 
the present size of Kennedy Airport itself, and lies for 
the most part within noise-exposure zones of NEF 30 
or higher. It is significant also that, during the decade 
of this progression in bayside development for residen­
tial uses, the zones of noise exposure of NEF 30 and 
greater were being extended incrementally outward 
from the airport to include more and more developed 
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and developing areas each year as a function of the 
steadily increasing intensity of air-traffic operations at 
the airport and of the increasing size, power, and 
sound output of the aircraft comprising the commercial 
fleet. This process of urbanization is analogous to the 
otherwise routine construction of a community on a 
river flood-plain, even in the face of continually rising 
water. In the environs of Kennedy Airport, the steadily 
increasing inundation is by the invisible influence of 
noise, which, unlike the conventional flood, shows no 
prospect of receding. Unfortunately, almost none of the 
several thousand homes built in the "noise-inundation 
area" incorporated design features that would have 
afforded a measure of greater compatibility by insulating 
the buildings against the intrusion of aircraft noise. 

Since the advent of zoning in the United States in 
New York City in 1916, one of the principal objectives 
of city plans has been to achieve functional compatibility 
among land uses with basically different characteristics. 
Zoning was quickly adopted across the United States 
because of the recognized economic and related benefits 
of controlling the development of land so as to avoid 
situations in which different types of land use with 
conflicting characteristics would create hazards or con­
ditions inimical to the public health, safety, and welfare. 

The rapid acceleration in the growth of aviation and 
the introduction of new jet-engine technology in the 
1950's completely outstripped the capabilities of most 
communities, including New York City, to plan realisti­
cally or to implement proposals for achieving compati­
ble land usage with respect to the airports and their sur­
rounding communities. Whatever compatibility might 
have existed between any airport and its environs during 
the era of piston engines and small aircraft was almost 
hopelessly compromised by introducing a quantum 
change in the noise-generating characteristics of the 
airport itself as jets were introduced. As a consequence, 
many airport operators mistakenly concluded that the 
initial zoning intended to protect airports was the villain 
responsible for the emergence of conflicts between air­
ports and their surrounding communities throughout the 
United States during the 1950's. 

The record of public actions to achieve land-use 
compatibility in the vicinity of Kennedy Airport in the 
interests of either the airport or the surrounding com­
munities is at best a tribute to the politics of environ­
mental confrontation. Despite the intensification of 
community objections to noise from aircraft operations 
at the airport, both New York City and the adjacent 
Town of Hempstead have continued to encourage, 
through both subsidy and conventional zoning policy, 
the intensification of noise-sensitive land uses in well­
known areas of severe aircraft-noise exposure. In several 

cases, federal and state financial assistance has pro­
vided direct encouragement to build still more dwellings 
in the same zones of noise exposure. 

Land uses that are particularly sensitive to aircraft­
noise exposure include schools, churches, and health 
facilities as well as housing. Figure 3-4, referred to 
earlier, shows exposure of schools. Exposure of hospitals 
and health-care facilities is shown in Figure 3-5. 

Direct public action to escalate the conflict between 
Kennedy Airport and the communities in the airport 
environs has succeeded in expediting the introduction 
of a total of approximately 31 ,000 dwelling units within 
the NEF 30 area along the margins of Jamaica Bay. 
All these dwelling units have been established or have 
reached the advanced stages of project planning and 
commitment to construction during the past 10 years, 
or the era of jet aviation growth at Kennedy Airport. 
The total population already added or almost inevitably 
to be introduced into the high-noise area in the airport 
environs through the provision of these dwelling units 
by specific public-project activities is estimated con­
servatively at 185,000 persons, or about 27 percent 
of all the people now living within the contour of NEF 

30. As suggested earlier, experience throughout the 
country in recent years confirms the likelihood that 
significant numbers of people and groups in areas of 
NEF 30 will raise formal objections to the amount of 
aircraft noise that already characterizes their environ­
ment. Thus, public policy to encourage the provision 
of housing for people in the metropolitan region has the 
effect of drawing a noose of community protest in­
creasingly tighter about the principal jet airport upon 
which the economy of the region is said to depend. 

Most of the new housing built or being planned in 
the high-noise areas associated with Kennedy Airport 
is in the City of New York. Figure 3-6 indicates the 
location of the publicly assisted projects involved in 
relation to the contours of NEF 30 and 40. Table 3-2, 
prepared by the New York City Planning Commission, 
gives several significant characteristics of each of these 
projects, including the agency responsible for planning 
and project implementation. It is particularly significant 
that none of the projects built to date has incorporated 
noise-abatement design features, such as double glazing 
on windows and acoustical treatment of key structural 
members or openings and duct work within the build­
ings, and that there exists only a vague suggestion that 
any of the projects now being planned for construction 
in the high-noise areas will receive any protection from 
intrusive aircraft noise in the course of architectural 
design. Interviews with public agencies responsible for 
planning and construction of these projects typically 
produced a reaction of indifference or ignorance with 



TABLE 3·2 Publicly Assisted Housing Projects in High·Noise Areas (NEF ~ 30) (Data Furnished by New York Planning Commission) • .... 
0 

Pub-
~ 

State City lie Area Dwelling Planning Noise '-
Project Key• UR ML ML Hsing FHA (Acres) Units Completion Date Status Agency Reduction > 

3: 

Arveme Urban Renewal Project December 1974 or 
> 
0 

a number of single projects 11 X ? ? ? ? 375.0 6500 a little later Start Spring 1971 HDA/UDC No > 
Fairfield Towers 2 X 16.0 1148 1965 Completed HDA No ID - - - - > < 
Linden Plaza 3 - - X - - 16.3 1525 Winter 1971-1972 Under > construction HDA No z 

September 1959 Complete No 
c 

Louis H. Pink 4 - - - X - 31.1 1500 NYCHA 
;Ill: 

Nordeck houses 12 - X - - - 5.0 342 1960 Complete HDA No 1"1'1 z 
Fresh Creek 5 X - - - - 260.0 2500 Uncertain Study area z 

1"1'1 
in planning HDA/CPC No c 

< 
Pennsylvania Ave. Area Estimate Pending 

~ Wortman Ave. 6 - - - X - 5.3 336 July 1971 construction NYCHA No ::u 
To begin 

"II Twin Pines 0 
(about 14 of Spring Creek) 7 X 300.0 5700 Spring 1974 construction CPC Maybe ::u - - - - -1 

Hammels-Rockaway Urban 
Renewal 9 X - X X - 60.1 2248 December 1967 Complete HDA No 

Seaside-Rockaway Urban 
Renewal 8 X - - - - 4'6.1 1416 December 1967 Complete HDA No 

Bay Towers East and West 10 - - X - - 3.8 372 June 1972 Working drawings 
in preparation HDA No 

Norton Basin 14 - X - - - 4.5 1400 Uncertain No plans Private No 
made yet developers 

Seaview Towers 17 - - X - - 4.0 400 June 1973 Re-design HDA No 
Atlantic Gardens 16 - - X - - 6.5 700 June 1974 Pre-planning HDA No 
B. 41st St. B. Channel Dr. 15 - - - X - 18.9 712 December 1972 Construction 

in progress HA No 
Israel Sr. Citizens 18 - X - - - 2.9 409 In suspense In suspense NSDHCP No 
Ocean Park and Ocean 

Tower Apts. 19 - - X - - 3.2 600 January 1972 In construction HDA No 
Roy Reuther 20 - X - - - 4.5 889 September 1972 In planning NSDHCP No 
!57th Ave. 79th St. 1 - - - X - 10.7 576 If contract is Uncertain, plan-

awarded, July 1972 ning finished HA No 
Edgemere houses 13 - - - X - 30.0 1395 1960 Complete NYCHA No 

Totals 1250.1 30,668 

• Abbreviations and acronyms: • Key to projects shown in Figure 3-6. 
UR-Federally assisted urban renewal FHA-Federal Housing Adm. 
State ML-State-aided Mitchell-Lama HDA-Housing Development Agency 
City ML-City-aided Mitchell-Lama NSDHCP-New York State Dept. of Housing and City Planning 
Public Hsing-Federally assisted low-income housing NYCHA-New York City Housing Authority 
HA-Housing Authority uoc-Urban Development Corp. 
cPc-City Planning Commission 
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respect to the present or projected levels of aircraft 
noise and their implications for eventual community 
annoyance and protest. 

One of the more remarkable examples of question­
able public policy in siting noise-sensitive facilities in a 
high-noise environment near Kennedy Airport is the 
proposed New York State School for Retarded Chil­
dren, an institution to be built by the State Mental 
Hygiene Development Corporation on a 21 0-acre tract 
in the Spring Creek area of Brooklyn. This tract lies 
partially within the noise-exposure zone of NEF 40. 
Elsewhere in the United States, community annoyance 
in zones of this level of noise exposure has been suffi­
ciently intense to require acquisition and clearance of 
several hundred dwellings from exposed areas to sus­
tain marginal compatibility of the airport with its sur­
rounding communities. There are indications that the 
proposed School for Retarded Children will have the 
benefit of acoustical treatment in the design and con­
struction of school and hospital buildings, but it is 
doubtful that exterior noise levels compatible with any 
but the most dreary definition of environmental quality 
can be achieved at this site. 

In addition to the nearly 35,000 dwelling units al­
ready built or under development by the City and State 
of New York in Brooklyn and Queens, the Town of 
Hempstead in Nassau County has undertaken an urban­
renewal project with federal assistance to provide 176 
units of low- and middle-income housing in the NEF 30 
area generated by the principal intercontinental jet 
runway at Kennedy Airport. This new housing will be 
located in Inwood, a neighborhood characterized by a 
diverse mixture of industrial, commercial, recreational, 
and residential land uses and occupied by a predomi­
nantly black population. The project area is only one 
and a half miles beyond the end of the runway. While 
the provision of new housing in the area is a public 
gesture undoubtedly appreciated in the immediate com­
munity, the failure to include acoustical treatment 
against intrusive aircraft noise in the new dwelling 
units may well challenge the adaptability of future 
residents to the Inwood noise environment. 

A pervasive concern among communities in the 
Kennedy Airport environs is that the collision course 
of aviation and local community interests will culminate 
in a disastrous crash. Major airline disasters in which 
large passenger planes have fallen into populated areas 
are not without precedent in the New York metropoli­
tan region. Experience in the metropolitan region since 
1951 indicates that one major crash occurs for approxi­
mately every 740,000 landings or takeoffs by domestic 
and overseas airlines at the region's three principal 
airports. Records indicate also that the vast majority 

of all such crashes occur within a 1 0-mile radius of the 
airport that the aircraft was approaching or leaving. 
This evidence alone suggests the heightened vulner­
ability of communities in the immediate environs of 
Kennedy Airport to potential crash hazard. The fact 
that two crashes of large jet aircraft occurred during 
the late summer months on the runways at Kennedy 
Airport itself, almost predictably according to the ac­
cumulated number of operations in recent years, pro­
vides little relief for communities in the airport environs 
from the lingering fear of crash that proximity to a 
major airport creates. 

EMERGENT POLITICAL AND SOCIAL ISSUES 

The uneasy relationship between Kennedy Airport 
and its surrounding communities raises several impor­
tant issues with implications for the future of the air­
port, the development of communities in the airport 
environs, and the formulation and pursuit of both social 
and environmental policy. 

Jamaica Bay, an Environmental Backwater 
Surrounded by Subsidized Housing 

The apparent trend of development on the margins 
of Jamaica Bay suggests the presence of a subtle influ­
ence of aviation on the communities in the airport 
environs that may have profound implications for the 
eventual character and quality of community life. While 
it is unpopular to acknowledge the blighting effects of 
aircraft operations and especially aircraft noise for 
broad areas, the fact remains that it is for most people 
less desirable to live in a noisy area and one in which 
there is a decidedly higher probability of crash hazard 
than it is to live in an area without these characteristics. 
Accordingly, the demand for land for residential use 
in the immediate environs of airports is more marginal 
than the demand for land in areas free of airport influ­
ence. The marginal demand for such land and its more 
marginal values are reflected in the lower cost and value 
of housing constructed in such areas. There are, of 
course, exceptions to this general pattern, especially 
when other advantages of location serve to offset and 
sometimes override the blighting influence of environ­
mental noise or other objectionable aspects of airport 
proximity. 

In the environs of Kennedy Airport, and especially 
along the margins of Jamaica Bay, the trend in recent 
housing construction has been strongly slanted toward 
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publicly subsidized housing, including both federally 
assisted low-rent housing, state-aided housing, city­
aided housing, and various forms of subsidy provided 
by the Federal Housing Administration. Figure 3-7 
indicates the pattern of publicly assisted housing that 
has developed in the margins of Jamaica Bay largely 
since 1950. Much of the acreage on the margins of 
the Bay has been developed for housing subsidized 
under such programs and, as a consequence, the popu­
lation and characteristics of development are becoming 
increasingly homogeneous and oriented to lower-income 
groups living at relatively high densities of development. 
Such a trend tends strongly to accelerate, inasmuch 
as there are no offsetting factors in the real estate mar­
ket to attract more diversified development and people 
of other income groups. 

It is significant that the principal exceptions to this 
trend are relatively low-density, primarily single-family 
developments such as in Woodmere and Howard Beach, 
which in and of themselves are relatively homogeneous. 
These low-density developments tend to become en­
claves, such as Howard Beach, and, given the different 
life styles that their residents may pursue, pose differing 
demands for recreation and other service facilities 
than do the much larger and more heavily subsidized 
housing projects with which they share the shores of 
Jamaica Bay. As environmental quality declines in the 
Bay margins, these enclaves are increasingly susceptible 
to abandonment by their original settlers. Subsequently, 
such communities become increasingly marginal in the 
housing market, with the result that they eventually 
become occupied by families of relatively lower income, 
and thus the process of homogenization of the com­
munities along the Bay margins progresses. 

The significance of this process is that, as the Bay 
margins are developed, either initially by high-density 
publicly subsidized housing or eventually by middle­
and lower-income groups, the capability of the 
community to effect restoration of any existing environ­
mental deficiencies through the political process de­
clines. Moreover, families in need of public housing, 
or some lesser subsidy for housing in a metropolitan 
area with an acute housing shortage, are demonstrably 
less articulate and less likely to complain about environ­
mental adversities that would be held intolerable by 
higher-income groups. Thus, it is not too difficult to 
project an image of the future of Jamaica Bay in which 
nearly the entire periphery of the Bay within the Bor­
oughs of Brooklyn and Queens is developed by rela­
tively high-density subsidized housing, attracted initi­
ally by the availability of marginal sites at marginal 
costs, but relegated for the foreseeable future to a 
stultifying environment reverberating with aircraft noise 

night and day, reeking of fumes, grimy from particulate 
matter settling through the air, and deprived of ade­
quate recreation facilities by the pre-emption of the 
remaining available land for airport-related commercial 
and industrial facilities. Obviously, such a future for 
the communities of the Jamaica Bay/ Kennedy Airport 
environs would be an unintended long-term conse­
quence of the current public preoccupation with aviation 
growth, but the present trends that might make it a 
reality cannot be ignored. 

Need for Reciprocal Limits on Airport and Housing 
Development in Airport Environs 

Whenever conditions of conflict between an airport 
and the surrounding communities exist, both airport 
operators and local community officials face a dilemma: 
whether to encourage the development of still more 
incompatible land usage in the airport environs, and 
thereby intensify the conflict, or attempt to reduce the 
potential conflict by regulating and restricting growth 
of the airport itself. Unfortunately, there exists neither 
a forum nor adequate information in most metropolitan 
areas for evaluating the actual costs and benefits to 
either airport or community of imposing controls on 
either land use or airport operations to reduce the con­
flict between an airport and its neighbors. Neither 
airport operators nor the nearby communities have 
shown great enthusiasm for restricting their respective 
components of the process of urbanization, and the 
effect has been to exacerbate the conflicts in most areas 
until extreme measures, such as condemnation of de­
veloped land for airport expansion, are adopted as 
temporary expedients under pressure of a situation 
growing dramatically worse. Thus, in the absence of 
any reciprocal limits on either noise-generating aircraft 
operations at an airport or the intensification of noise­
sensitive land usage in the airport environs, a process 
of incremental intensification of incompatible land us­
age is pursued by communities simultaneously with the 
independently competitive efforts of the airports to 
intensify flight operations in pursuit of greater capacity 
for what may be patently undersized facilities. 

There is no rational basis for an assumption that 
airports, regardless of size, location, or the pattern of 
surrounding land uses, should be expanded indefinitely 
at the expense of environmental quality for residents 
of the adjacent communities. Neither is there any ra­
tional basis for a public policy that persists in intensify­
ing the degree of incompatibility between a well­
established airport and its surroundings by encouraging 
the construction of housing, schools, and other noise-
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sensitive facilities in locations of known noise exposure. 
There is still less rationality in the use of federal public 
funds to compound conditions of community-airport 
incompatibility by subsidizing both noise-generating 
operations and the construction of building or encour­
agement of land uses incompatible with airport char­
acteristics, especially in well-known zones of high noise 
exposure. Proper development of the airport and its 
surrounding communities requires that reciprocal limits 
be established for both airport-noise-exposure zones 
and land development that would be compatible with 
aircraft-noise exposure. Both the airport and the munici­
pal government have an obligation to provide a high 
quality environment for new and established communi­
ties which implies placing limits on aircraft-noise­
exposure zones and on residential development in 
exposed areas. 

Ineffectual Noise Monitoring by PONYA 

For several years PONYA has maintained a system of 
aircraft-noise-monitoring stations in fairly conspicuous 
locations in neighborhoods surrounding the airport. 
These monitoring stations consist of microphones 
mounted on public utility poles, together with apparatus 
for relaying sound-level readings to a central measuring 
and recording device at the airport. The noise-monitor­
ing stations are located on the axes of the major run­
ways at the airport and seem to be well known to 
residents of the established neighborhoods. 

Unfortunately, it is difficult to perceive that the 
PONYA noise-monitoring system brings much aircraft 
noise abatement to the neighborhoods in the airport 
vicinity in which noise has become an increasingly 
oppressive environmental factor. First of all, the moni­
toring system is used only to measure takeoff noise, 
even though national experience, substantiated by our 
own survey, indicates that the great majority (80 per­
cent) of community complaints about aircraft noise 
are generated by the more sustained and shrill engine 
noise characteristic of jet aircraft approaching airports 
for landings. PONYA claims no responsibility for planes 
landing until they actually touch down on the runway. 
This is an exceedingly fine point, which, though per­
haps legalistically defensible, is viewed by residents in 
noise-affected areas as a misleading and evasive tactic 
byPONYA. 

Second, it seems clear that the great majority of 
aircraft taking off on any of the noise-monitored run­
ways execute turns very quickly after breaking ground 
contact and follow headings that avoid the monitoring 
stations by margins of a half-mile and often more. Thus 

very few aircraft ever pass directly above one of the 
fixed noise-monitoring stations, and the stations seldom 
record violations of the PONYA 112-PNdb limit on noise. 
Few airlines "ring the bell' often enough to incur any 
severe criticism for violating either the intent or the 
letter of the very liberal PNdb limit established by the 
PONYA regulation on takeoff noise. Pilots testifying 
before our study group readily confirmed the fact that 
many take what amounts to evasive action to avoid 
the noise-monitor locations in order to be spared the 
nuisance of responding to an official PONYA report or 
reminder that excessive noise was recorded by a moni­
toring station during takeoff for a given flight. 

Many residents of noise-exposed neighborhoods seem 
to regard the noise-monitoring microphones as patheti­
cally ineffectual gestures toward environmental-noise 
abatement. Some residents also view quite cynically the 
continuing efforts of a major airline company to "moni­
tor the monitor" by placing a sound truck at each 
monitoring location with sufficient equipment to enable 
the operator to warn pilots of approaching planes of 
overly noisy takeoffs, so that corrective measures can 
be taken in the cockpit before the PONYA system records 
a violation. Theoretically, such advance warning should 
help to keep noise levels within the specified limits, 
but it appears as a practical matter that it serves mainly 
to divert most aircraft away from the monitoring sta­
tions. They may indeed be generating noise above the 
specified levels as they pass over neighborhoods lacking 
"black box" monitors. 

Credibility of Federal Environmental Policy 
Guidelines 

For several years agencies of the federal government 
have acknowledged the principle of considering adverse 
environmental factors when planning for residential 
development. This principle provides the basis for a 
direct approach to the prevention of harmful, un­
healthy, or annoying conditions through land-use 
planning and building design. As new factors in environ­
mental quality are perceived and become understood, 
usually under the pressure of worsening conditions and 
political outcry, guidelines for federal participation in 
development that might be adversely affected by such 
environmental factors are promulgated, and occasion­
ally standards are devised. Such has been the case with 
respect to the environmental factor of aircraft noise in 
the vicinity of airports. The apparent indifference of the 
promulgating agencies of the federal government to 
their own guidelines and to the environmental condi­
tions that result, however, has seriously undermined the 
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credibility and effectiveness of federal, state, and local 
government efforts to work toward environmental pro­
tection for people. This is apparent in the environs of 
Kennedy Airport and especially along the shoreline 
of Jamaica Bay. 

Some of the most conspicuous failures of long­
standing federal guidelines potentially affecting the 
quality of residential environments and the compatibil­
ity of major airports with their surrounding communities 
are evident in the non-enforcement of federal guidelines 
and regulations governing the construction of housing 
and provision of housing subsidies for residential de­
velopment in areas exposed to intense levels of aircraft 
noise. 

Since 1961, the Federal Housing Administration has 
given explicit recognition to the adverse effects of noise 
on properties near airports. A 1961 Commissioner's 
Letter to directors of all field offices of the agency 
expressed concurrence in certain conclusions reached 
by the FAA in a report on aircraft-noise abatement that 
"areas of 100 decibels of sound are not acceptable for 
proposed new residential development." 12 This initial 
position was refined to reflect improved methods of 
noise measurement developed in succeeding years, and 
in another communication in April of 1965, the Federal 
Housing Administration advised its insuring offices that 
"FHA concurs with the FAA that areas falling into the resi­
dential classification of Zone 3 [equivalent to NEF 40] 
are not acceptable for proposed new residential develop­
ment .... ""Moreover, the Federal Housing Admin­
istration in the same letter further acknowledged that 

if under the conditions applying to Zone 2 [equivalent to NEF 

30 or greater] it may or may not be possible to develop proper­
ties that will be acceptable for mortgage insurance. While the 
exposure to sound in some instances will be severe, it may be 
possible that the use of acoustical treatment of a type and 
character acceptable to the market, such as sound-proofing, 
year-around air conditioning or other treatment to bring the 
exposure within the limits of acceptability insofar as sound is 
concerned. 

In order to implement this element of federal policy, 
which was intended to prevent the construction of new 
housing in areas of high levels of noise exposure without 
incorporation of appropriate preventive measures in 
architectural design, the FHA Commissioner directed 
field offices to request from the FAA guidance and advice 
with respect to the effects of aircraft noise on residential 
properties in the vicinity of both civil and military 
airports. Accordingly, requests for FHA mortgage in­
surance presented to the agency by housing developers 

12 Commissioner's Letter Number 1861, September 27, 1961, 
Subject: Analysis of Residential Properties Near Airports. 
13 PHA Underwriting Letter Number 1989, April 16, 1965. 

and financing institutions are routinely referred to the 
FAA for comment on the severity of noise exposure 
projected for the property in question. 

Unfortunately, there is no evidence that any proper­
ties in the high-noise areas of the Kennedy Airport that 
have been proposed for FHA mortgage insurance have 
been rejected on the grounds of their obvious exposure 
to this adverse environmental influence. FHA, in fact, 
has been a regular participant in the financing of new 
housing in the high-noise areas in the environs of the 
airport, in both federally assisted urban-renewal proj­
ects and projects developed without other categorical 
public assistance. This is all the more ironic in the light 
of a report issued by the Federal Housing Administra­
tion on the subject of insulating housing from aircraft 
noise, in which the preface states: "It is, of course, 
not the intent of FHA to permit or encourage the con­
struction of houses near airports or under the flight 
pattern near airports. This guide is intended for prop­
erty owners who now find themselves located in areas 
subjected to bothersome aircraft noise." 11 

Still further evidence of federal concern about the 
adverse effects of aircraft noise in urban environments 
is found in a Presidential Memorandum of 1967 direct­
ing all the departments of the executive branch to coop­
erate with the Secretaries of Housing and Urban 
Development and Transportation to achieve compatible 
land usage in the vicinity of airports.15 In addition, 
Congress has directed the Department of Housing and 
Urban Development to find means for providing home­
owners relief from noise damages suffered in locations 
near airports. Section 1113 of the Housing Act of 1965 
gives the Department of Housing and Urban Develop­
ment (HUD) responsibility to "find means for providing 
relief from aircraft noise for homeowners in the vicinity 
of airports." In the light of this charge it is difficult 
to explain a decision by the Department to subsidize 
or otherwise encourage the use of land for housing in 
a known high noise forecast area. 

Unfortunately, much has been lost in the translation 
of all such well-intentioned national policy into local 
action by both federal and local agencies of govern­
ment. Congress has never provided funds to HUD for 
the purpose of carrying out the mandate of Section 
1113. Moreover, both federal and local agencies of 
government are inclined to ignore existing criteria, 
guidelines, and policies or equivocate in applying them. 

,. Federal Housing Administration, Department of Housing 
and Urban Development, A Study-Insulating Houses from 
Aircraft Noise, U.S. Government Printing Office, Washington, 
D.C., 1966. 
16 President's Memorandum to Heads of all Departments and 
Agencies in the Executive Branch, March 22, 1967. 



PRESENT EFFECTS OF AVIATION IN THE ENVIRONS OF KENNEDY AIRPORT 109 

In the environs of Kennedy Airport, for example, even 
though urban-renewal projects proposed by localities 
since 1965 have been referred routinely by the Depart­
ment of Housing and Urban Development to the FAA 

to determine the vulnerability of redevelopment sites 
to aircraft-noise exposure, and in spite of the Federal 
Housing Administration policy not to accept properties 
in noisy locations for mortgage insurance, the Depart­
ment of Housing and Urban Development has regu­
larly approved and provided financial assistance for 
planning and carrying out residential urban-renewal 
projects in acknowledged zones of extreme noise expo­
sure. These projects have been approved also despite 
the protests of the FAA and other aviation authorities. 

The Inwood Urban Renewal Project in the Town 
of Hempstead is a salient case in point. This project, in 
planning and study stages for nearly seven years, is 
located less than a mile and a half beyond the eastern 
end of Kennedy Airport runway 13-31, the primary 
runway for intercontinental and transcontinental jet 
traffic. The project is to provide 45 new units of public 
housing, about 236 units of new housing under mort­
gage-assistance programs supported by the Federal 
Housing Administration, and rehabilitation assistance 
for about 200 more existing dwellings. It is in an area 
already heavily developed for industrial and commercial 
use. The project area is entirely within the zone of NEF 

30 and very nearly in the zone of NEF 40. Federal 
authorities have reviewed the degree of official commit­
ment to this project several times in an uneasy search 
for mitigating factors, and have managed to rationalize 
their participation in the undertaking on the grounds 
that the project has progressed too far to change, even 
to the limited extent of providing special noise insula­
tion in buildings. Residents of the area will simply have 
to adapt to the noise environment, but there remains 
the question of whether any federal funds at all should 
be used to promote housing in such marginal locations. 

But the Town of Hempstead is not unique in neglect­
ing noise as an environmental factor in residential de­
velopment planning. In New York, beyond the westerly 
end of runway 13-31, lies the Spring Creek Urban 
Renewal study area in Brooklyn and Queens. The City 
of New York has obtained federal funds and seeks 

eventually to develop up to 10,000 subsidized dwelling 
units in a situation of noise exposure about equal to 
that in Inwood. Other urban-renewal funds have been 
expended already and still more development for hous­
ing is proposed in areas located within the contours of 
NEF 30 in the Arverne Urban Renewal Project, which 
lies along the Rockaway peninsula on the shore of 
Jamaica Bay on axis with two other Kennedy Airport 
runways. 

It is incumbent upon both the Department of Housing 
and Urban Development and the Department of Trans­
portation, as the major federal agencies involved in the 
planning and financing of such conflicting development 
proposals, to recognize the unproductive stalemate for 
the airport, the city, the surrounding communities, and 
the metropolitan region that must result ultimately 
from such classic examples of noncomprehensive en­
vironmental planning. At this advanced date in the 
evolution of these housing projects, nearly any compro­
mise such as housing insulation can only hope to lessen, 
rather than avoid, serious environmental degradation 
for the eventual site occupants in the communities of 
the Kennedy Airport environs. 

The central issue is not whether public policy should 
favor housing and urban renewal over aviation growth, 
as if there were no alternative to responding separately 
to these needs. It is, rather, whether and for how long 
one federal agency should subsidize the development of 
housing in a marginal industrial area in which it will 
bear the burden of environmental noise inherent in the 
operations of an airport subsidized by yet another 
agency of the same federal government. 

It is not the bureaucracies, of course, but the people 
who occupy housing in such locations who suffer ulti­
mately under such adverse environmental pressures. 
Agencies of the federal government have a special ob­
ligation to set and maintain high standards of environ­
mental protection for people in planning and develop­
ment of subsidy programs. It is urgent, therefore, that 
the scarce federal funds available for airport and hous­
ing assistance be used to set examples of an enlightened 
approach to environmental design for people, through 
compatible land-use planning, building design, and air­
port development. 
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INTRODUCTION 

Airports comprise one element of a very complex air 
transportation system. Other major components are 
the aircraft and the air-traffic-control system. The inter­
action between these components is so complex and in­
tense that it is not reasonable to consider major changes 
to one without due regard for the characteristics and 
evolution of the other two. In particular, if an expansion 
of the system's capacity is needed, as seems to be the 
case at New York, and specifically at Kennedy Inter­
national Airport, we must ask what portion of that 
increase is best obtained by expansion of airport size, 
and what portion can better be obtained by improved 
usage of present space, e.g., through more advanced air­
traffic control. (See Chapter 1 for a discussion of pric­
ing and other administrative arrangements designed to 
increase the passenger-handling capacity of the New 
York system.) Similarly, if a limiting or reduction of 
noise impact on communities surrounding the airport 
is in order, as suggested in Chapter 3, we must ask 
whether this reduction should be attained by limitation 
of operations, by moving the airport, or by lowering the 
noise output of aircraft. 

Such questions fall within the scope of systems analy­
sis, provided ( 1) an objective basis for choice between 
the alternatives can be established, and (2) the char­
acteristics of all components of the system can be de-
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fined in a mutually consistent way. In considering an 
expanded airport that will not be fully operational until 
1978, we must project, to that time period, the tech­
nologies of air-traffic control and of aircraft, if condi­
tion ( 2) is to be satisfied and the system is to be near 
optimum when completed. 

This point is less obvious than it may at first appear, 
because the capabilities of our air-traffic-control system 
in 1978, and the technology of aircraft at that time, will 
depend very greatly on the resources devoted to their 
development. The question is not simply what can be 
done, but rather what will be done. We shall summarize 
in this chapter those technological improvements in 
traffic control and in aircraft that seem technically 
feasible for implementation by 1978, and which could 
influence the need for airport expansion. Some sugges­
tions are offered in other chapters of this report for 
ensuring that the necessary governmental actions are 
taken to bring about the implementation of these de­
sired improvements. 

The first requirement for a system analysis enum­
erated above is even harder to satisfy. There seems to 
be no single standard against which alternatives for 
proposed expansions of Kennedy Airport can be mea­
sured. Throughout this report we consider several possi­
ble airport-expansion plans, including one suggested to 
us by PONYA, and describe their consequences for 
Jamaica Bay, for air transport, and for the neighbors 
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of Kennedy Airport. More specifically, we have done 
some preliminary evaluations of the effects of the vari­
ous expansions on the water quality, recreational 
capacity, and bird population of the Bay, on the capac­
ity of the airport, and on community noise. 

IMPROVEMENTS IN AIR-TRAFFIC CONTROL 
AND THEIR EFFECTS ON RUNWAY CAPACITY 

The capacity of an airport for aircraft movements is 
limited by its capability for handling incoming traffic 
under the instrument-flight-rule conditions that require 
landings and takeoffs in the direction with least runway 
capacity. At some airports (e.g., Los Angeles Inter­
national) the wind direction is sufficiently constant to 
make a single runway direction sufficient. This is not 
the case in New York. Here the prevailing wind is from 
the northwest, and the bulk of traffic (about 75 per­
cent) operates from southeast (130°)-northwest 
(310°) runways, but northeast winds require operation 
in the northeast ( 40° )-southwest (220°) direction 
approximately 25 percent of the time during the 
months of January through June, and the worst weather 
conditions occur when the wind is in this sector. The 
number of flights that can be scheduled into Kennedy 
Airport is therefore limited by its instrument-flight-rule 
runway capability in the 4-22 direction, even though 
most of the air traffic is handled in the 13-31 direction. 

Ordinarily, an airport gives priority to incoming 
flights under instrument-flight-rule conditions. Further­
more, the traffic mix during periods of peak demand 
tends to include more landings than takeoffs, the ratio 
in the afternoon at Kennedy being as high as two to one, 
so that the instrument-landing frequency with such a 
mix is the principal criterion of runway capacity. 

limits on Capacity 

The landing frequency on a single runway, operating 
independently of others, is governed by the required 
spacing between aircraft on landing approach (currently 
three miles) , by the ratio of landings to takeoffs, by the 
availability of aircraft for landing at the time an ap­
proach becomes permissible, and by the skill of air 
traffic controllers. Leaving the last factor aside for the 
present, we note that, if the availability of aircraft is 
assumed, a theoretical runway capacity can be readily 
computed for a single runway. But since aircraft tend 
to arrive in the vicinity of airports at random intervals, 
the average rate of arrival will coincide with the theo-

retical maximum landing rate only if there is a large 
"stack" of aircraft waiting to land. 

The capacity of an airport with more than one run­
way is influenced in addition by interactions between 
the aircraft operating on the various runways, unless 
the runways are sufficiently separated to be utilized 
independently. Furthermore, an airport located in a 
complex of other airports, as is Kennedy, may be limited 
in part by the air-traffic-control capability in the region 
as a whole. 

A comprehensive review of the technology of air­
traffic control has been made by the Air Traffic Control 
Committee of the Department of Transportation, and 
summarized in their report issued in 1969. The conclu­
sion of this study that appears most relevant to the 
present discussion is that the present air-traffic-control 
and instrument-landing systems are capable of improve­
ments that could increase airport capacity by a factor 
of two, with present technology. Among the improve­
ments suggested are: reducing minimum separation be­
tween runways for independent operation, from the 
present 5,000 feet to as little as 2,500 feet; dual-lane 
runways, which reduce the interference between take­
offs and landings; reducing minimum separation be­
tween aircraft on approach. In the following discussion, 
the implications of the first two suggestions for Kennedy 
Airport will be examined. Because of the uncertainties 
connected with wake turbulence, the gains to be had 
from reduced landing interval will not be included in 
our estimates of capacity. 

There appears to be some considerable reluctance 
among airport planners to include reduced runway 
separations and dual-lane runways in their plans for 
airport expansions that will be operational in the 1975-
1980 time period. This reluctance seems to be based 
almost entirely on doubt as to whether the air-traffic­
control and instrument-landing capability required by 
these changes will be developed; it is not based on 
doubts about the availability of the technology. In the 
following discussion, we assume that the decision for 
implementation can be made, once the advantages of 
an advanced system are clear. 

A second, farther-reaching conclusion of the Air 
Traffic Control Committee of the Department of Trans­
portation is that a new ("fourth generation") air­
traffic-control system, using central data processing and 
perhaps a series of satellites for position fixing, seems 
technologically feasible. It would offer major improve­
ments in capacity and safety, offering an ultimate capa­
bility for three-dimensional location of all aircraft 
within a few feet. The steps necessary to ensure progress 
toward such a system are outlined elsewhere in this 
report. 
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SOME POSSIBILITIES FOR RUNWAY EXPANSION 

We have examined the potential increase in capacity, 
and the impact on Jamaica Bay and the environs of 
Kennedy Airport, implied by several possible runway 
configurations. Their effects on capacity are discussed 
in this section. Environmental and noise effects are con­
sidered in later sections. 

Because of the uncertainties concerning the reduc­
tions in runway separation that may be feasible by 
1978, two classes of runway expansion are discussed. 
The first two configurations ( 1 and 2) are predicated 
on the implementation of reduced requirements for run­
way separation and/ or dual-lane runways, and so indi­
cate the gains in capacity possible with advanced tech­
nology. For a given capacity increase, they show much 
less incursion on the Bay than the second class of 
configurations ( 3 and 4), which are predicated on 
existing air traffic regulations regarding runway separa­
tion. 

It should be noted that these configurations are not 
to be regarded as proposals for runway construction. 
Clearly many factors not considered in this chapter 
must be introduced before proposing a plan for con­
struction. The various configurations are intended to 
serve only as a set of possible alternatives, within the 
scope of which a useful solution may be found. 

The Present Airport 

Before beginning the discussion of new runways, a 
description of the present airport and its limitations 
seems in order. A plan of the runways is shown by the 
full lines in Figure 4-1, which also shows the proximity 
to Jamaica Bay and the surrounding communities. 

Kennedy International Airport is limited most se­
verely by instrument-flight-rule weather, with winds in 
the northeast-southwest (hereafter termed 4-22) di­
rection. These are the prevailing winds in instrument­
flight-rule weather in the late summer, which is also the 
period of peak traffic. 

One of the 4-22 pair, runway 4L-22R, is adequate 
for takeoff for international flights, its length being 
11,350 feet. The other, runway 4R-22L, is considered 
short by international standards. Its length is only 8,400 
feet, but it is equipped for instrument landings. A 
further limitation is caused by the close (3,000-foot) 
spacing between runways 4R and 4L. The two runways 
cannot at present be operated independently under 
instrument-flight-rule conditions in any mode. 

According to the Department of Transportation re­
port referred to above, the theoretical capacity of the 
airport operating in the 4-22 direction under instru-

ment-landing conditions, with a landing/takeoff ratio 
of unity, is 35 landings per hour, or a total of 70 opera­
tions per hour. Currently, instrument-landing equip­
ment is being installed on runways 4L-22R and 13R-
31L. This will lead to a double instrument-landing 
runway capability in the 13-31 direction, but the air­
port will still be limited by its capability in the 4-22 
direction because of the 3,000-foot separation between 
4L and 14R. 

Kennedy Airport has a greater capacity for opera­
tions in the northwest-southeast direction. Runway 
31L-13R is 14,500 feet in length and meets interna­
tional standards for takeoff. Runway 31R-13L is 
10,000 feet in length, meets international standards for 
landing, and is equipped for instrument landing. Since 
runways 31L and 31R are separated by 6,000 feet, they 
can be operated independently. 

The ground terminal area is being expanded to ac­
commodate wide-bodied aircraft. The Pan American 
terminal is being extended toward the intersection of 
runways 4L and 31L, and plans have been drawn for 
the expansion of the International Arrivals Building in 
the direction of runway 4L. 

Configurations Using Advanced Technology 

If the runway separation required for independent op­
eration can be reduced from the present 5,000 feet to 
3,000 feet, then the present airport will provide two 
independent runways in each direction, increasing the 
limiting instrument-landing capacity from the present 
35 to 59 landings per hour. This is shown in Table 4-1. 

Configuration 1, shown by the dashed lines in Figure 
4-2, involves a minimal expansion of the airport area. 
It requires construction of two new runways, parallel to 
the existing 4L-22R and 31L-13R, and separated 
from them by 1,000 feet. Assuming only that dual 
independent operation will be permissible at a 4,000-
foot spacing, the capacity is 59 landings per hour. If 
in addition the runways with 1 ,000-foot spacings could 
be operated as dual-lane pairs, the capacity would be 
65 landings per hour. 

Configuration 2, shown in Figure 4-3, is similar to 
the first, but uses a larger separation between the new 
13-31 runway and the present 13R-31L. This would 
allow the two southernmost 13-31 runways to carry the 
bulk of the traffic, so that the present 13L-31R could be 
phased out or used for STOL operations. As we shall 
see below, some noise relief would result. The capacity 
is the same as for Configuration 1, but more space 
would be available for aircraft parking and holding in 
the area between the old and new 13-31 runways. 
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TABLE 4-1 Effect of Technology and Configuration on Airport Capacity (Landings per hour 4 ) 

Technology (Advancing Downward) 

1) Current air traffic control and instrument landing 
2) 4000-foot separation for independence 
3 )-2) Plus dual-lane operation 
4) 3,000-foot separation for independence 
5)-4) Plus dual-lane operation 

• Computed theoretical capacity, for landing/takeoff ratio of unity. 

Configurations Using Present Technology 

The third configuration, shown in Figure 4-4, would 
provide an increase in capacity under current instru­
ment-landing rules, with minimum incursion on the 
Bay. It would entail constructing one new runway 4L 
parallel to old runway 4L (hereafter called 4C) and 
displaced 2,500 feet to the northwest from runway 4C, 
starting at present runway 13R (hereafter called 13C), 
and projecting 10,000 feet into the Bay. A second new 
runway 31L, of 10,000-foot length, parallel to runway 
31C and displaced 3,500 feet toward the Bay, would be 
also required. 

This configuration provides the following operations: 
in the 4-22 direction, independent landings can be 
made on new 4L and 4R, and on 22L and 22R. Inde­
pendent landings on 4L and takeoffs on 4C are possible, 
but, because of the displaced 4C threshold, takeoffs on 
4C are not independent of landings on 4R. Independent 
landings on 22L and takeoffs on 22R are possible, but 
independent operation is not possible with operations 
on 22C. In the east-west mode, runways 31 C-13C and 
31R and 13L can be employed for independent land­
ings with independent takeoffs on new runways 31L and 
13R. With the exception of runways 22, there is a 
capability for independent operation of two arrivals and 
one takeoff in each direction. Two capacity estimates 
are shown for this configuration in Table 4-1. The first 
estimate considers independent operation on 22L and 
22R. The second estimate considers 22L and 22C as a 
dual pair operating independently from 22R. This is 
probably an overestimate since the separation between 
4C and 4L is only 2,500 feet. A configuration more 
comparable with Configuration 1 would include a 500-
foot shift of runways 4L and 4C to the northwest. It is 
noted that, while limiting capacity is identical for Con­
figurations 1 and 3, the capacity of Configuration 3 
in other directions substantially exceeds that of Con­
figuration 1. 

The final configuration, suggested by PONYA and 
shown in Figure 4-5, is similar to Configuration 3, ex­
cept that the new runways are moved farther to the 

Present Config. 1 Config. 2 Config. 3 Config. 4 
Fig. 4-1 Fig. 4-2 Fig. 4-3 Fig. 4-4 Fig. 4-5 

35 

59 

59 65 
59 59 
65 65 

88 
65 100 

northwest and southwest, to give more than sufficient 
separation for operation independent of the present 
13R-31L and 4L-22R. The rationale for placement of 
the runways with greater than the 5,000-foot FAA 

minimum separation for independent operation is that 
the configuration attempts to ameliorate the noise im­
pact upon the surrounding communities. Independent 
runway operation is possible for all east-west runways, 
although intercontinental takeoffs would be placed on 
runways 31L and 31C. Independent runway operation 
is possible in the 4-22 direction between runways 
4L and 4C, and between runways 4L and 4R, but non­
independent operation is obtained between runways 
4C and 4R because of the 3,000-foot separation. The 
same limitations obtain in the 22 direction. 

Three capacity estimates are given in Table 4-1 for 
this configuration. The first assumes independent opera­
tion of 4L with the dual-lane pair 4C-4R. The second 
estimate assumes independent operations of 4L, 4R, 
and 4C. It makes optimistic, if not generous, assump­
tions with respect to developments in air traffic control. 
The last estimate assumes dualization of runway 4L and 
independent operations of 4C and 4R. 

Reservations and Conclusions 

PONYA has estimated that aircraft movements will in­
crease by approximately 27 percent between 1968 and 
1980. The increase in passenger movements is much 
larger, considerable gain being expected from the wide­
bodied aircraft. It seems clear from Table 4-1 that any 
of the suggested runway modifications would yield 
more capacity than would be needed at that time, the 
increase being at least 60 percent. 

It must be re-emphasized that these estimates have 
neglected other factors that might limit the capacity to 
a lower level than that allowed by the runways them­
selves. Among these are terminal facilities, aircraft 
holding and parking space, and ground transportation. 
All relevant factors must be carefully considered before 
any final judgment can be made concerning airport 
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capacity, as- distinguished from runway capacity. In 
particular, we should note that PONYA presently has 
plans to construct an addition to the International 
Arrivals Building, which would conflict with the new 
14L-22R runway in Configurations 1 and 2. The loca­
tion of this proposed facility would have to be changed. 
It appears, however, that these questions are at least 
to some extent independent of whether the increase in 
air traffic is accommodated by large increases in airport 
runway area, or by more efficient use of the present 
area occupied by runways. We therefore feel justified in 
addressing the question of need for runway expansion 
independently of these many other issues. 

It can be concluded that, with seemingly modest 
improvements in technology, Kennedy Airport should 
be capable of handling the expected volume of air 
traffic, with a small or moderate expansion of its physi­
cal size, provided the problems of ground congestion 
can be solved. A major expansion, such as in Con­
figuration 4, would yield a potential capacity far larger 
than any current air traffic projection would justify, and 
quite possibly larger than any reasonable growth of 
ground facilities could cope with. 

AIRCRAFT NOISE ABATEMENT THROUGH 
IMPROVEMENTS IN ENGINE TECHNOLOGY 

As air service to major metropolitan areas increases, the 
impact of aircraft noise on communities surrounding the 
airport arouses ever-increasing resentment in the af­
fected communities resulting from the increased level 
of operations. The force of citizen protest is such that 
we must recognize the noise problem as a major im­
pediment to increased air operations. 

Of the several means for relief from this problem­
buffer zones around existing airports, resiting airports, 
limitations on operations, and quieter aircraft-only the 
last is completely under the control of the air trans­
portation industry. For this reason it is most subject to 
internally rationalized decision-making, and should be 
exploited to the greatest possible extent. We argue that 
this has not been done to date, and offer some sugges­
tions for doing it in the future. 

The first commercial jet aircraft were powered by 
turbojet engines derived from military development 
programs, which were designed with no considerations 
of noise. When it was recognized that the noise levels of 
such engines would be intolerable for commercial use, 
attempts at noise suppression were made, with modest 
results. The commercial engines were also quieter be­
cause they were derated relative to the military versions, 
with a corresponding reduction of jet velocity. A major 

improvement was obtained by the conversion of this 
family of turbojet engines to turbofans, with a further 
reduction of jet velocity, and hence jet noise. The turbo­
machine noise (whine or pure tone) on approach, how­
ever, became more severe with this type of engine. 

Recently, the second generation of turbofan engines 
has been introduced (JT9D-CF6-RB211) with the 
Boeing 7 4 7, and the forthcoming McDonnell Douglas 
DC-1 0 and Lockheed 1011 aircraft. These engines are 
turbofans with bypass ratios near five. They have lower 
jet velocities than the first-generation turbofans, and, 
by careful attention to fan design, the turbomachine 
noise has also been somewhat reduced, with the overall 
result that the 747, with potential passenger capacity of 
500, is some 5 EPNdb quieter on takeoff, and nearly 10 
EPNdb quieter on approach than 707's and DC-8's with 
less than half the capacity. The DC-10 and 1011 will 
have even lower noise levels, near 105 EPNdb on take­
off and 107 EPNdb on approach, in order to satisfy the 
Department of Transportation Noise Rule (FAR 36). 

In order to predict future trends, we must ask why 
the improvements have occurred, and how further 
advances can be assured. The cited changes appear to 
have resulted in large part from a happy coincidence of 
the requirements for improved aircraft performance and 
the requirements for noise reduction. Thus, whereas 
jet-noise suppression on the first (turbojet) transports 
imposed a small increase (about 3 percent) in fuel 
consumption, the first-generation turbofan reduced fuel 
consumption by some 5 percent, relative to the un­
suppressed turbojet, and increased the takeoff thrust of 
the basic turbojet. Its introduction was fully justified by 
these two factors, the reduction in noise being in this 
sense a bonus. Similarly, the increase in bypass ratio 
from 1.5 in these engines to 5 in the current generation 
of turbofans is, on the one hand, allowed by advances 
in technology, and, on the other hand, fully justified by 
the resultant improvement in fuel consumption. Con­
siderable effort has been devoted to reducing the fan 
noise from these engines, but neither their fuel con­
sumption nor their weight has been appreciably in­
creased by the modifications required for noise 
suppression. 

Our thesis here is that the aircraft and engine design 
should and in fact must be compromised by noise 
considerations in the future-by a rational tradeoff 
between performance and community noise impact. 
Major difficulties in realizing such a tradeoff arise from 
the great complexity, high development cost, and long 
development time of engines. To receive proper weight, 
design criteria must enter the process very early in the 
preliminary design sequence, and must somehow be 
put in quantitative terms. 
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The National Aeronautics and Space Administration 
(NASA) Program 

An extensive research and advanced development 
program was initiated by NASA for this purpose in 
1966. It includes a broad range of basic research, but is 
focused by two technological developments character­
ized as the quiet engine and acoustically treated na­
celles. The first would lead to changes in the engine 
design, to reduce the production of noise. The second 
would provide acoustical absorption in the nacelles, to 
reduce the radiated noise, without modifying the engine. 
A comprehensive summary of the program is contained 
in a 1968 NASA report.1 

To put these two programs in context, we must note 
that, in the first-generation turbofan (e.g., JT3D), the 
fan and the primary exhaust nozzle contribute about 
equally to takeoff noise, while the fan dominates on 
landing approach. In the second-generation engines 
(JT9D, CF6, RB211), the exhaust jet is quieter be­
cause the large bypass ratio reduces the jet velocity so 
that the fan tends to dominate on takeoff as well as on 
approach. Nacelle treatment, which is mainly useful for 
reduction of the fan noise, but not the jet noise, can 
therefore reduce principally the landing-approach noise 
of the first-generation engines, not the takeoff noise. It 
would be beneficial for both operating conditions if 
applied to the second-generation engines. In the quiet 
engine, the bypass ratio and turbine inlet temperature 
would be chosen so as to reduce the production of 
noise both by the fan and by the primary jet, thus re­
ducing both takeoff and approach noise. 

Nacelle Treatment 

As presented in October 1969,2 the NASA program had 
led to design and test of two types of treated nacelles 
for the JT3D engine, and preliminary cost analyses for 
each. A summary of the principal results of these two 
programs is given in Table 4-2. It will be noted that the 
"long nacelle," which provides longer fan-discharge 
ducts and more inlet treatment than the short nacelle, 
gives an extra 5 db of suppression on approach, but 
with a much larger weight penalty and at almost twice 
the cost. 

The approach, sideline, and takeoff noise figures in 
parentheses are estimates of the actual level which 
would be produced by the heaviest versions of the air-

1 NASA SP-189, Conference on "Progress of NASA Research 
Relating to Noise Alleviation of Large Subsonic Jet Aircraft," 
October 1968. 
• NASA SP-220, Conference on "NASA Acoustically Treated 
Nacelle Program," October 1969. 

TABLE 4-2 Nacelle-Treatment Results 

Program Short nacelle Long nacelle 
Contractor McDonnell Douglas Boeing 
Aircraft used in test DC-8-55 
Noise reduction (EPNdb) 

Approach 10.5 (109) 
Sideline 3.5 (103) 
Takeoff 3.5 (115) 

Performance 
Thrust -3% 
Nacelle weight +3 % 
Range +3 % 

Cost estimates 
Retrofit price $650,000 
Direct operating costs +4-5% 

TABLE 4-3 Quiet-Engine Noise Estimates 

Contractor 
Noise level (PNdb) 

Takeoff 
Approach 

Allison 
Total Jet 
104 93 
105 80 

Source : NASA SP-189 op. cit. 

707-320B 

15.5 ( 104) 
3.5 (103) 
3.0 (115) 

-1.5% 
+30.0% 
-4.0% 

$1,000,000 
+9 % 

Pratt & Whitney 
Total Jet 
106 94 
104 84 

craft with the treatment. They should be compared with 
104 EPNdb on takeoff and with 107 EPNdb on approach 
and on the sidelines as regulated by FAR 36 for new 
turbofan aircraft of 350,000 pounds gross weight, with 
engine-bypass ratios greater than 2. 

Quiet Engine 

Studies conducted by NASA 3 showed that the following 
design characteristics were desirable for noise 
reduction: 

1. High-bypass ratio--a value of 5 giving most of the 
advantage 

2. Moderate turbine-inlet temperature, near 2000°F 
on takeoff 

3. Single-stage low-tip-speed fan ( 1,000 ft/sec on 
takeoff) 

4. Fan rotation independent of compressor 

Detailed design studies by Allison and Pratt & 
Whitney resulted in the noise estimates given in Table 
4-3, for engines sized to replace the existing JT3D on 
the 707, DC-8 fleet. The results show that the jet 
noise can be held below 94 PNdb, with fan noise 
dominating on both takeoff and approach. 

A preliminary nacelle design was carried out by 
Douglas for the DC-8-61.3 It indicated that such en-

• NASA SP-189 op. cit. 
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gines could be installed, with a slight improvement in 
range, and a reduction of 1,800 feet in field length, at 
an estimated cost of approximately $4,000,000 per 
aircraft. This design included nacelle treatment. If we 
carry over the short-nacelle test results in Table 4-2, 
we conclude that such treatment should result in a 
10-PNdb reduction in fan noise on approach and take­
off. This would result in total noise levels below about 
95 PNdb under all operating conditions for aircraft 
of 350,000 pounds gross weight. With a 3-db increase 
per doubling of weight, this corresponds to roughly 98 
EPNdb for 747-class aircraft, or a 10-EPNdb reduction 
from the Department of Transportation rule. 

Based on the' e observations, we conclude that the 
pre<;ent fleet of 707 and DC-8 aircraft could be quieted 
to 95 PNdb for an added investment of approximately 
$4,000,000 per aircraft. Ignoring the improvements in 
performance that might accrue, such an investment 
implies a 7 to 10 percent increase in ticket price. There 
are serious problems in capitalizing such a retrofit of 
aging aircraft. It may not be economically feasible. On 
the other hand, one interpretation of these cited con­
clusions is that new aircraft with engines properly op­
timized to noise criteria, should be able to meet a new 
noise rule, 10 EPNdb lower than FAR 36, with less than 
10 percent cost penalty. 

The National Aeronautics and Space Administration 
is proceeding with the test of engines designed to the 
above criteria. It has also supported extensive com­
ponent work on low tip-speed fans, the results of which 
are now in hand. 

Department of Transportation Nacelle-Treatment 
Study 

A more detailed design study of nacelle-treatment retro­
fits has been conducted by the Rohr Corporation under 
contract to the Department of Transportation.• It in­
cluded estimates of cost for retrofit of nearly all existing 
low-bypass turbofan-powered aircraft, and a possible 
schedule for implementation. Briefly, the conclusions 
are that reductions of approximately 5 EPNdb on take­
off, and 10 EPNdb on approach, can be obtained for all 
current aircraft powered by JT3D and JT8D engines. 
The new investment required is of the order of $500,000 
per aircraft, which results in an average (over all air­
lines) increase in direct operating cost of 4.5 percent. 

' Rohr Corporation, "Economic Impact of Implementing Acous­
tically Treated Nacelle and Duct Configurations Applicable to 
Low Bypass Turbofan Engines," Report FAA-N0-70-11, 
July 1970. 

Assuming that a small fare increase would result in no 
decrease in use, this increase in direct operating cost 
could be offset by an increase of 0.4 percent in ticket 
price. According to the schedule assumed in estimating 
costs, the retrofit would be complete by the end of 1974. 

Second-Generation Turbofan Engines 

Of the four "quiet engine" characteristics, the new 
turbofan engines incorporate only the first, with the 
exception of the Rolls-Royce RB-211, which has an 
independent fan spool (item 4 of NASA's quiet-engine 
characteristics). The engines all have turbine-inlet tem­
peratures in the range of 2250-2400°F, and all have· 
supersonic fan-tip speeds. Small amounts of acoustical 
treatment have been incorporated to hold the fan noise 
near or below the Department of Transportation rule. 

These engines have higher jet-noise levels than 
"quiet engines" of equal thrust because of the higher 
turbine-inlet temperatures, which have been set near the 
technological limit to maximize engine thrust-to-weight 
ratio and minimize fuel consumption. This considera­
tion also governs fan-tip speed, and results in higher 
fan-noise levels than those projected for the "quiet 
engine." 

SST Engines 

The above discussion has dealt only with turbofan 
engines suitable for subsonic (or transonic) aircraft. 
The size of these engines is determined by takeoff 
requirements, and their design is largely determined 
by the requirements of subsonic cruise. Engines for 
supersonic aircraft are sized by the requirement for 
acceleration through the transonic speed range, and 
their design is dictated in large part by the supersonic 
cruise. Three results of the latter condition are a rather 
low compression ratio, a high turbine-inlet temperature, 
and afterburning. These latter factors combine to give 
a very high jet velocity on takeoff. The engine sizing 
due to the transonic thrust requirement results in a 
high takeoff thrust-to-weight ratio, and hence very 
steep climbout on takeoff. 

Such engines produce far more jet noise, for a given 
thrust, than current turbofans, with the result that the 
noise at a given distance from the aircraft on takeoff is 
higher. But the climb is so rapid that the community 
noise impact on takeoff can be lower than for current 
aircraft. On landing approach, advantage can be taken 
of variable inlet geometry, required for performance 
over a range of Mach number, to choke the inlet, 
greatly attenuating compressor noise. 



EFFECTS OF IMPROVED TECHNOLOGY AND OF RUNWAY EXTENSIONS 117 

The net result of these factors is the estimated noise 
levels given in Table 4-4, in which values for the pres­
ent 707-320B5 are also given for comparison. 

The value (112) for sideline noise is the goal of an 
intensive noise-suppressor development program that 
would run in parallel with the aircraft development. 
The value 124 is predicated on current suppressor tech­
nology, and implies a 4.5 db reduction from the un­
suppressed value. 

It must be emphasized that the above values apply to 
the first production aircraft. Advances in engine tech­
nology such as will be discussed below will eventually 
permit additional reductions, provided they are not 
traded for improvements in performance. 

Potential Reductions in Engine Noise 

Engines for Subsonic Aircraft 

As engine technology advances, it will become possible 
to build engines of higher thrust-to-weight ratio and/or 
lower fuel consumption. These gains can be traded for 
lower noise, in several ways, as follows: 

1. Oversize engines, relative to minimum for takeoff, 
would permit faster climbout after takeoff. 

2. Lower fan speeds would permit lower takeoff and 
approach fan noise. 

3. Lower turbine-inlet temperatures would give 
lower average jet velocity. 

Some developments in engine technology can be iden­
tified, which are critical, and therefore should be pur­
sued vigorously. They are: 

1. Composite materials 
2. High-work low-speed fan stages 
3. High-work compressor stages 
4. High-work turbine stages 
5. Engine control to minimize noise, for example, 

by allowing faster acceleration from reduced power set­
tings, on approach 

It should be emphasized that these are only some of 
the possibilities for improvement. There may well be 
others, not cited here, which could offer greater prom­
ise. For example, there is no general agreement within 
the engine industry that low-speed fans offer the best 
way to reduce fan noise in quiet engines. High-speed 

• Rohr Corporation, op. cit. 

TABLE 4-4 SST Engine Noise (EPNdb) 

Ap-
proach Sideline 

SST (prototype technology) 108 
707-320B 117.5 

124 (112) 
107 

Takeoff 

108 
116 

fans with acoustical treatment may be better. The en­
gine industry should be given the greatest possible lat­
itude for innovation. 

The noise reductions estimated under the NASA pro­
gram are available, with existing technology, at some 
economic penalty. The changes characterized by the 
"quiet engine" could probably be incorporated in new 
aircraft put into service after 1975, if the decision to 
do so is made soon. Nacelle-treatment retrofits of air­
craft with existing engines could probably be virtually 
complete by 1975, again provided a decision is made 
soon. 

SST Engines 

The trends of engine developments are less well estab­
lished for supersonic commercial engines than for the 
turbofans. Two which are very clear, however, are a 
systematic increase in turbine-inlet temperature, and re­
duction in engine weight per unit of airflow. In time, the 
former should permit ssT engines to operate without 
afterburning. The two factors together should allow 
substantial reductions in jet velocity, with beneficial 
effect on the sideline noise. Further, the elimination of 
afterburning would make jet-noise suppression much 
easier. 

Of the areas of engine technology listed above, items 
1, 3, and 4 are crucial to the development of quieter 
ssT engines. In addition, research on turbine cooling 
is needed. 

Rationale of Engine Noise Limits 

As our understanding of the effects of aircraft noise 
on people has improved, the quantitative measures of 
annoyance have become more sophisticated, develop­
ing from a simple limit on the PNdb level on takeoff, 
to specifications of values of EPNdb, at three points 
(Department of Transportation rule), and finally to the 
NEF criterion, which accounts for number of occur­
rences and the time of day at which they occur. 

With this more sophisticated criterion for annoyance, 
it may not be reasonable to impose a set of fixed EPNdb 
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limits on aircraft. If the total NEF exposure of an air­
port (say, the product of the NEF times people) were 
to define the limit of the airport's usage, then the air­
lines could be encouraged to take account of this limit 
in planning their fleets, and the aircraft and engine 
manufacturers could include it in their preliminary de­
sign considerations. 

To be more specific, consider the effect of aircraft 
size on noise. We note that, at a given level of engine 
and airplane technology, the NEF increment produced 
by an aircraft is roughly proportional to the logarithm 
of its gross weight multiplied by its frequency of op­
eration. It follows that NEF exposure per passenger 
movement is independent of aircraft size, provided air­
craft of different sizes are designed similarly, but the 
EPNdb of a given aircraft will increase with its pas­
senger load. With a fixed EPNdb limit, on the other 
hand, the NEF exposure per passenger movement would 
increase with decreasing aircraft size. Assuming that 
noise requirements compromise the aircraft design, the 
large aircraft would be penalized more than the small 
one. Thus, the natural cost optimization with a fixed 
EPNdb limit would favor smaller aircraft, and would 
result in an increased NEF exposure for a fixed num­
ber of passenger movements. 

The Department of Transportation noise rule does 
require a decrease in EPNdb with decreasing gross 
weight below 600,000 pounds, the decrease being less 
for approach, and more for takeoff, than would result 
from a simple change in aircraft size with design held 
constant. It represents an official estimate of "what can 
be achieved" with current noise-suppression technol­
ogy, however, not a rationale as to what should be al­
lowed, and it definitely imposes a penalty on aircraft 
with gross weights larger than 600,000 pounds. 

An alternative to setting fixed EPNdb limits would be 
to establish an NEF limit for an airport and assign por­
tions of the limit as quotas to each operator. The op­
erator would then have the freedom to optimize his 
fleet and operations, subject to this quota, and perhaps 
some limits on individual aircraft, such as the present 
Department of Transportation rule. He might then find 
it profitable, for example, to operate very quiet aircraft 
with high frequency, in spite of the higher cost of the 
quieter engines. 

This plan would make it possible to prevent an in­
crease in NEF at a given airport as the number of pas­
senger movements increases, whereas the current EPNdb 
limits in the long run imply an increase in NEF with 
increasing operations. It would have the further advan­
tage of setting up natural economic incentives for the 
development of quieter aircraft. 

EFFECTS OF ENGINE TECHNOLOGY AND 
RUNWAY CONFIGURATIONS ON 
COMMUNITY NOISE 

From the discussions of engine technology and run­
ways, it is clear that each offers possibilities for re­
ducing the noise impact of Kennedy Airport on the sur­
rounding neighborhoods. The purpose of the present 
discussion is to provide more definite estimates of these 
potential benefits, and to compare the reductions in 
noise that can be obtained, on the one hand, by mov­
ing air traffic toward Jamaica Bay, and, on the other 
hand, by producing quieter aircraft. 

The first prerequisite for such a comparison is a 
measure of community noise impact that accounts for 
not only the amount of noise produced, at a given lo­
cation, but also, if possible, the number of people ex­
posed to the noise. It appears that the best presently 
available criterion for annoyance at a particular loca­
tion is the Noise-Exposure Forecast (NEF), which ac­
counts for the intensity and duration of each noise ex­
posure and the time of day at which it occurs as well 
as the number of such exposures in a day. It is com­
puted in the following way: 

1. Integrate the intensity of the noise, for each oc­
currence, over the period of time (in seconds) for 
which it exceeds a level of 10 db below its maximum 
and add tone corrections as specified in FAR 36, to 
obtain the effective perceived noise level, measured in 
EPNdb. 

2. For events occurring between 10 p.m. and 7 a.m., 
add 10 to the EPNdb. 

3. Add the products of effective sound intensity 
times duration for all events occurring in a 24-hour 
period. This is equivalent to taking 10 times the loga­
rithm to the base 10 of the sum of the antilogarithms 
of the EPNdb levels computed for each event, divided 
by 10. 

4. From this figure, subtract the number 82. 

As an example, suppose a particular location is sub­
jected to 50 flyovers, each having an EPNdb level of 
100. 

Then 

NEF = 10 log10[50 antilog \~0]- 82 

=10log10[5x 1011]=117-82=35 
NEF=35 
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Noise Calculations for Kennedy Airport 

Computations of this type have been carried out for 
three specific combinations of air traffic, aircraft, and 
runway configuration: 

1. For actual 1968 traffic and aircraft, operating 
from the existing airport. This case provides a reference. 

2. For actual 1968 traffic and the existing airport, 
but with all four-engine jet aircraft equipped with the 
nacelle-treatment retrofit (approximately 10 EPNdb 
reduction on approach and 5 EPNdb reduction on take­
off). 

3. For Runway Configuration 4, with the projected 
1980 aircraft fleet, assuming that all present two- and 
three-engine aircraft would have had nacelle-treatment 
retrofit, that present four-engine aircraft have been 
retired and that all future aircraft meet the Department 
of Tra~sportation noise rule FAR 36. It is expected that, 
by 1980, most aircraft operating from Kennedy Air­
port will be of the latter type, so that this last compu­
tation is insensitive to the nacelle-treatment retrofit. 

Comparison of the first two cases will show the bene­
fits to be had from nacelle-treatment retrofit alone. The 
last case combines the effects of increase in air traffic, 
from the 1968 level of 888 operations per day to the 
projected 1980 level of 1,160 operations per day, the 
effects of 1970 engine technology, and the effects of 
shifting a major portion of the operations to the run­
ways in Jamaica Bay. 

To supplement these calculations, estimates have 
been made of the NEF levels that would result with the 
number of operations assumed in case 3 above, but 
using Runway Configurations 1, 2, and 3. All the above 
estimates have then been repeated assuming that air­
craft comply with the noise rule 10 EPNdb below the 
present FAR 3 6 ("quiet engine") . 

Effect of Engine Technology 

The benefit to be had from the nacelle-treatment retro­
fit can be judged from Figure 4-6, which compares the 
NEF 30 and NEF 40 contours for actual 1968 opera­
tions (case 1 above) with those that would have existed 
had the four-engine aircraft been retrofitted (case 2 
above). There is a small, but appreciable, improve­
ment. Estimates of population densities within the NEF 
contours indicate that approximately 700,000 people 
were exposed to NEF greater than 30 in 1968, and some 
120,000 to NEF greater than 40. Had the retrofit been 

completed then, there would have been about 500,000 
people exposed to NEF 30 or more and about 60,000 
to NEF 40 or more. Relief from intolerable noise ex­
posure would have been provided to some 60,000 
people at Kennedy Airport alone by this retrofit pro­
gram, with substantial reduction for 200,000 people. 
Further, the aircraft would make less noise at all other 
airports, so that the total number of people benefited 
would be much larger. In view of the small cost (less 
than 0.5 percent in ticket price) and near-term appli­
cability of this program, it seems essential that it be 
implemented immediately. 

Supposing next that the airport has Configuration 1, 
and the 1980 level of operations, with engines mainly 
using 1970 technology (747, DC-10, L-1011), the NEF 
30 and 40 contours would be as shown in Figure 4-6. 
Case 1 ( 1968 actual) is again included for comparison. 
The difference in noise contours appears small, but 
from population densities, it is estimated that the num­
ber of people exposed to NEF 30 or more would be 
about 25 percent less than in 1968, in spite of the in­
crease in aircraft movements by 27 percent, and a much 
larger increase in passenger movements. 

It must be emphasized that this large (relative) de­
crease in noise exposure per passenger movement is 
due almost entirely to improvements in engines between 
the low-bypass first-generation engines and the cur­
rent high-bypass engines. This improvement has come 
in less than 10 years. It is not due to the change in air­
craft size since, as pointed out in the discussion of en­
gine technology, the NEF per passenger movement is 
independent of aircraft size for similar aircraft and en­
gine designs. 

Supposing next that, by 1980, all aircraft could be 
made to satisfy a noise rule lower by 10 EPNdb than 
FAR 36, the NEF 40 contour on Figure 4-7 would be­
come NEF 30. About 45,000 people would then be ex­
posed to NEF 30 or more. Thus, the quiet engines could 
reduce the number of people exposed to excessive noise 
levels by more than a factor of 10-from about 
500,000 to 45,000. 

Effect of Runway Configuration 

The maximum noise relief is obtained with Configura­
tion 4. Noise contours for it are compared with those 
for the present runway system in Figure 4-8. By shifting 
most (about 70 percent) of the traffic to the two new 
runways in the Bay, the communities just off the ends of 
the present runways would be relieved of their very in­
tense noise exposure. It is estimated that the number of 



120 JAMAICA BAY AND KENNEDY AIRPORT 

people exposed to NEF 30 or more would be reduced 
from the 1968 level of 700,000 to some 410,000. 

Much of this 40 percent reduction is, however, due 
to the high-bypass engines, as noted above. Configura­
tion 4 gives an 18 percent reduction relative to the run­
ways shown for Configuration 1 in Figure 4-6 with the 
same traffic and engines. 

Runway Configurations 2 and 3 fall between 1 and 
4 in noise alleviation, with a reduction of some 5 per­
cent (relative to Configuration 1) for 2, and 11 per­
cent for 3. 

Summary and Conclusions 

Noise from aircraft operations at Kennedy Airport im­
poses a heavy penalty on hundreds of thousands of 
people in neighboring communities. The relief that 
new runways and better technology can afford these 
people is indicated by the summary in Table 4-5. New 
runways deep in Jamaica Bay would help communities 
near the end of the present runways, by placing a 
greater portion of the noise over the Bay. The greatest 
reductions in noise must, however, come from improve­
ments in engines. High-bypass turbofans such as are 
presently being installed in the B-74 7, DC-10, and 
L-1011, will, when fully adopted, yield a net noise re­
duction on local communities. This will occur in spite 
of an increase, by 1980, of 27 percent in aircraft move­
ments, and as much as 150 percent in passenger 
movements. Current engine technology could yield a 
further reduction in noise level of 10 EPNdb, with some 
penalty in direct operating cost. It appears that the 
added cost should not exceed 10 percent on the ticket 
price, and would probably be much less. Such "quiet 
engines" could be ready for installation in new aircraft 
by 1975, provided a firm decision for implementation 
is made soon. In the interim, a substantial reduction in 
noise from the present aircraft fleet can be had at minor 

cost by means of the nacelle-retrofit program. This pro­
gram could be complete by 1975. 

ENVIRONMENTAL COSTS OF RUNWAY 
EXTENSIONS 

Introduction 

The environmental effects of extending runways into 
Jamaica Bay can be subdivided into two general cate­
gories--direct and indirect. Direct effects would arise 
from the modification of the Bay, its shoreline, and as­
sociated biota for each of the four runway configura­
tions. More specifically, there would be a pre-emptive 
use of certain parts of the Bay together with the need 
for acquiring fill and disposing of unsuitable founda­
tion materials found at the proposed sites. In addition, 
direct alterations to the existing biological, hydrologic, 
and hydrodynamic environment would occur in vary­
ing amounts for each proposed runway configuration. 
Further effects of an indirect nature, but of significant 
impact would occur with utilization of the runways to 
increase the total operational capacity of Kennedy Air­
port and to create new airplane traffic patterns. The 
hazard of bird strikes is one of the many indirect effects 
of increased airplane movements. Other indirect effects 
include new fuel storage and delivery requirements, in­
creased ancillary facilities of all kinds, including provi­
sion of waste disposal and storm-water runoff, and al­
tered noise impact on the Bay, and a modified pattern 
of exhaust emissions. Each runway configuration would 
be accompanied by different degrees of direct and in­
direct effects, but some effects are common to all the 
proposals. (See Chapter 2 for a general discussion of 
environmental hazards of runway construction.) 

For the most part, these effects can be labeled en­
vironmental costs, but we have not found it possible to 
express them quantitatively. No obvious environmental 

TABLE 4-5 Effects of Engine Technology and Runway Configuration on Number of People Exposed to NEF ~ 30 (and to 
NEF ~ 40) at Kennedy Airport 

Technology, Advancing Downward 

Low-bypass engines 
(1968 traffic) 

Low-bypass with nacelle treatment 
( 1968 traffic) 

High-bypass engines plus nacelle retrofit 
(1980 traffic) 

Quiet engines 
( 1980 traffic) 

Present 

700,000 
(120,000) 
500,000 
(60,000) 

Config. 1 

500,000 
( 45,000) 

45,000 

Config. 2 Config. 3 

480,000 450,000 

Config.4 

410,000 
(37,000) 

37,000 
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benefits will occur from runway extensions, though 
some ameliorative actions to reduce the environmental 
costs might be taken at some additional monetary cost. 
A more detailed assessment of the direct and indirect 
effects of runway extensions is attempted, in quantita­
tive terms where possible, in the subsequent sections of 
this chapter, and summarized in a final evaluative array. 

Pre-emptive Use of Parts of Jamaica Bay 

A direct effect of extending runways into the Bay would 
be a decrease in the water-surface area of the Bay. The 
air-water interface is important in many ways, includ­
ing the direct transfer of oxygen from the air to the 
water. For Grassy Bay, which is sparse in aquatic 
growth, this supply of oxygen to the water is especially 
important. Even if the proposed runways were to be 
built on piles, the obstruction of sunlight to the waters 
would preclude active photosynthetic processes for the 
area covered and would inhibit aquatic growth and re­
duce oxygen transfer because of less active air flow at 
the surface. 

Reduction of the water-surface area would impinge 
on the recreational area available for boating. In par­
ticular, Grassy Bay is one of the major areas of the Bay 
that has a large and moderately unobstructed reach and 
is used for both motor and sail boating. Given better 
water quality, Grassy Bay has potential for future rec­
reational use, including fishing and/or water skiing. 

Removal of water-surface area implies removal of 
water volume. However, a distinction between the vol­
ume of the tidal prism (the volume filled between low 
and high tides) and the volume at mean low water is 
desirable since each plays a different role in the mainte­
nance of the water quality of the Bay, particularly with 
regard to the retention time of the waters. Elimination 
of the low water volume in deep pools in various parts 
of the Bay would perhaps be beneficial because these 
are the waters of lower quality and they tend to increase 

the retention time. Hence, if selective filling were pos­
sible it would be beneficial to remove them. However, 
the accompanying overlying higher quality tidal prism 
waters participate more actively in the productivity of 
the Bay environment. Because of turbulent mixing and 
the general circulation of the Bay waters, it is difficult 
to place precise boundaries on the division cited, except 
in Grassy Bay, which does show a marked division due 
to thermal stratification in the summer. Thus, if Grassy 
Bay were to be partially filled with good substrate to 
reduce its depth and an opening were placed under 
runway 4L-22R to allow free tidal motion, improve­
ment would occur. In general, with runway construc­
tion, both upper and lower volumes are removed, to­
gether with any aquatic life contained therein, resulting 
in a net decrease in water quality of the remaining Bay 
water. 

Table 4-6 presents estimates of acreage of surface 
and volumes of water that would be removed by con­
struction of each of the four proposed runways con­
sidered above. These include areas between runways 
which are filled in order to decrease the hazard of bird 
strikes, as discussed below. The amount of marshland 
that would be removed by construction of each of the 
four different runway configurations is also shown in 
Table 4-6. 

In view of the changes that have occurred in the 
nature and quality of the Jamaica Bay ecosystem as a 
result of dredging and filling in the past, it seems likely 
that the amount of water area and marsh that would 
be removed by Configuration 4, and possibly Configura­
tion 3, would seriously damage the remaining ecosys­
tem. Most of the salt marsh east of Cross Bay Boulevard 
would either be removed or made unusable as nesting 
habitat for the species that now use it. The total popu­
lation of wildlife would be seriously reduced and some 
species would disappear from Jamaica Bay if all or most 
of their activities were confined to the severely dimin­
ished remaining marsh area. Also, removing this amount 
of vegetation would seriously impair the productivity of 
the total system. 

TABLE 4-6 Summary of Water, Marshland, and Other Land To Be Removed as a Result of Runway Extensions 

Water % of Water 
Surface Bay Volume Marsh- Other Total 
Area Water Removed %Bay land %Bay Land Removed, %Total 

Configura- Removal, Surface in Water Removed, Marsh- Removed, in Acreage 
tion in Acres Area 108 ft3 Volume in Acres land in Acres Acres of Bay 

1 420 4.5 3.5 5 30 0.75 0 450 3.5 
2 1180 13.0 12 17 290 7 0 1470 11.3 
3 2110 23.5 14.5 20.5 690 17 0 2800 21.6 
4 2470 27.5 15 21.5 1050 26 400 3870 29.8 
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Some of the runway proposals considered would re­
quire the physical displacement of certain structures. 
These include navigation aids, houses, subway lines, 
highways, a sewage outfall, and some entrepreneurial 
activities. The major displacements occur with Con­
figuration 4. Although most of the effects of such move­
ments on the Bay would be indirect, the displacement of 
the Jamaica Bay Plant sewage outfall now in Grassy 
Bay could pose severe water-management problems. 
Without a more detailed analysis of the entire sewage­
treatment system and the hydrodynamics of the Bay it 
is not possible at this time to assess the actual impact of 
displacing the outfall. 

Acquisition of Fill Material 

Construction of any of the proposed runway extensions 
requires large volumes of fill of high-quality sand. On 
the basis of information supplied to the Study Group, it 
seems probab1e that permission will not be given to 
obtain this fill from Jamaica Bay as was done for the 
Qriginal construction at Kennedy Airport and its several 
subsequent extemions. However, as this decision is con­
tingent upon other events, it is sufficient to point out the 
quantities that would be involved and to discuss previ­
ous acquisitions of fill from the Bay for airport con­
struction. The estimated volumes of fill for the various 
plans are shown in Table 4-7. 

Fill for the construction of Kennedy Airport was 
obtained from Grassy Bay, which greatly contributed to 
that Bay's poor water quality and created what is now 
essentially a large, deep, nearly anaerobic, biologically 
weak pond with poor circulation and long retention 
time. This condition was considerably worsened by the 
blocking of water circulation in Grassy Bay by extend­
ing runway 4L-22R out to Jo Co Marsh. Additional 
fill material was obtained for this extension from nearby 
channels, thereby deepening them. The environmental 
cost of previous work at Kennedy, illustrated by the 
present state of Grassy Bay, should be sufficient warn­
ing to eliminate any further consideration of obtaining 
even more fill from Jamaica Bay. 

TABLE 4-7 Estimated Volumes of Fill 

Configuration 

1 
2 
3 
4 

Volume Fill in 
Million Cubic Yards 

21.5 
72 

135 
175 

Disposal of Undesirable Foundation Materials 

Construction of any runway requires a firm foundation. 
Marshland and its accompanying organic silt-clay com­
plex is not suitable for runway foundations and must 
be removed prior to filling. The question of where to 
place this material if any of the runway extensions is 
constructed presents a problem that must be examined. 
During construction of the extension of runway 4L-22R 
into Jo Co Marsh, a considerable amount of unsuitable 
foundation material was found, removed, and disposed 
of in area "C," according to the U.S. Army Corps of 
Engineers permit. Area "C" includes part of the shore­
line and waters of Grassy Bay adjacent to Kennedy Air­
port. The dumping of the spoil in an already overtaxed 
arm of the Bay added to its degradation. If it is assumed, 
as was found at runway 4L-22R, that anywhere from 
0 to 20 feet of unsuitable foundation material exists 
under marshland, it is possible to compute an estimate 
of the disposal volume needed for each of the runway 
configurations. A summary of spoil-volume estimates 
follows in Table 4-8. 

Other Environmental Modifications 

An increase in the surface area of runways and the 
concomitant decrease in Bay area will alter the pattern 
of drainage into Jamaica Bay. Precipitation on any 
combination of soil and concrete will ( 1) delay its entry 
into the Bay, (2) decrease its volume due to evapora­
tion and transpiration, and ( 3) add to the opportunity 
for the resulting runoff to pick up or dissolve pollutants 
encountered prior to entering the Bay. Rearrangement 
of the drain system will alter the outflow distribution 
into the Bay. None of these factors can be precisely 
predicted, but any losses should be proportional to the 
acreage involved in intercepting the precipitation. 

Of more significant impact would be the modification 
of the dynamics of fluid motion in the estuary as a 
result of introducing runways into parts of the Bay. 
The experience of previous construction and extensions 
should serve at least as a guide as to what might be 
expected. As noted above, initial construction of Ken-

TABLE 4·8 Spoil-Volume Estimates 

Plan 

1 
2 
3 
4 

Millions of Cubic 
Yards of Spoil 

0.5 
4.8 

11.5 
17.5 
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nedy Airport created in Grassy Bay a deep hole result­
ing in poor water quality, a condition that was further 
aggravated by constructing runway 4L-22R, which 
caused a complete blockage of one end. Some of the 
proposed runway configurations would block off addi­
tional access to Grassy Bay and other areas. Without a 
complete mathematical and hydraulic study with the 
proposed changes factored in, it is not possible to pre­
dict with certainty how much change will occur. How­
ever, it is obvious that changes will take place in the 
local velocity distributions, mixing characteristics, re­
renewal rates, and associated transport phenomena. 
A quantitative evaluation will be difficult. At the pres­
ent time, two hydrodynamic studies of Jamaica Bay (a 
mathematical model produced by the RAND Corporation 
for New York City and a Corps of Engineers hydraulic 
model at Vicksburg) disagree even with regard to the 
present situation. 

Indirect Effects 

By 1980, increased airplane movements and larger air­
craft size will cause a greater demand for fuel. This fuel 
must be delivered to and stored at the airport. The cur­
rent modes of fuel transport are by pipeline and barges, 
primarily to Bergen Basin. Unless positive action is 
taken to counteract it, it is reasonable to assume that an 
increase in fuel demand will result in increased barge 
traffic to the airport. 

For every barge movement and transfer operation 
there is a spill probability, which is fairly large at pres­
ent; numerous and sometimes extensive oil slicks occur 
in Bergen Basin. A substantial amount of fuel ( 1 million 
gallons a day) is transported into the Basin, mostly for 
airport needs. The risk of increased spills with increased 
traffic seems inevitable unless steps are taken to divert 
shipment of fuel exclusively to the pipeline now supply­
ing the airport. 

For some runway configurations a rerouting of barge 
traffic along different routes would be required. While 
this in itself seems unimportant, it would represent an 
incremental crowding of the remaining parts of the Bay, 
particularly in those areas with the greatest recreational 
potential for boating, swimming, and fishing. 

Increased air traffic would require more backup 
facilities, including food processing, waste disposal, and 
airplane servicing. Each of these facilities would, in 
turn, interact with the sewage-treatment plants, particu­
larly the Jamaica Bay plant. If the net increase in 
population at the airport due to the increased traffic 
were 25,000 people by 1980, the added load to the 
Jamaica Bay plant would cause it to exceed the City's 
estimated load for that plant for the year 2000. 

Another element of the proposed runway extensions 
that requires discussion results from the redistribution 
of air traffic and its effect on the natural and recrea­
tional environment. In flying new patterns on new run­
ways, different fallout and dispersion patterns of ex­
haust emissions and other releases will develop, together 
with the development of new noise patterns and a 
general encroachment on the recreational and wildlife 
areas. Degradation of marsh grasses near the ends of 
new runways would occur, as is currently in evidence 
in Jo Co Marsh. Noise contours, as can be seen from 
Figures 4-6, 4-7, and 4-8, continue and will continue 
to impinge upon the recreational areas proposed for the 
northern shores of Jamaica Bay. 

Bird-Strike Hazard 

As noted earlier (Chapter 2), objective criteria can be 
used to establish an "acceptable" bird-strike rate for an 
airport. Presumably, any strike that would cause major 
impact damage or engine shutdown is potentially haz­
ardous and undesirable, even though it is difficult to 
calculate the actual risk to human life. 

It is equally difficult to predict the effect of a par­
ticular runway configuration on the bird-strike rate, ex­
cept to estimate the potential for an increase or decrease 
according to operating conditions. 

Kennedy Airport ranks first in the United States in 
absolute number of bird strikes per year and ninth in 
number of strikes per 10,000 operations. Operations on 
runways adjacent to Jamaica Bay are particularly 
susceptible to bird strikes. Plans for an increase in the 
operational capacity of Kennedy would affect the bird­
strike hazard in two ways. 

Operation of a dual runway system, such as proposed 
in Configuration 1, or any increase in operations over 
or adjacent to Jamaica Bay, could be expected to in­
crease the number of bird strikes, although the strike 
rate would probably remain about the same as now. 
Aircraft would not be exposed to significantly greater 
concentrations of birds than they are at present. A 
major extension of the runway systems into the Bay, as 
proposed in Configuration 4, would intrude into the 
flight paths of additional concentrations of potentially 
hazardous bird species. This could be expected to in­
crease both the absolute number of strikes and the 
strike rate to potentially dangerous levels. Configura­
tions 2 and 3 represent hazards intermediate between 
these two extremes. 

In an attempt to summarize the direct and indirect 
effects on the environment, an array of items have been 
considered, together with a scale of intensity of the 
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effects for each of the four runway extension proposals 
we studied. These are shown in Table 4-9. 

Methods for Reducing the Environmental Disruption 
of Runway Extensions 

Partially filling Grassy Bay to decrease the present 
water depth and reduce the unevenness of the bottom 
would decrease its retention time and improve its water 
quality. A channel under runway 4L-22R would im­
prove water circulation in Grassy Bay and also decrease 

TABLE 4-9 Jamaica Bay Runway Extensions and Environ­
mental Costs 

Extending the runways into 
Jamaica Bay would: 

I. Direct effects • 
A. Pre-empt use of 

1. Water surface area 
2. Water volume 
3. Marshland and biota 
4. "Firm" land and biota 
5. Structures a) utilities 

b) navigation aids 
c) human occupied 

B. Require acquisition of 
1. Fill material 

c. Require disposal of 
1. Undesirable foundation material 

D. Alter 
1. Surface drainage to Bay 
2. Estuarine fluid dynamics 
3. Biological environment 

II. Indirect effects 
A. Increased operational capacity 

1. More fuel storage, delivery, 
spills 

2. More service facilities, treatment 
needed, load on system 

3. Surface drainage impact on 
city plan for sewage treatment 

B. Redistribution of traffic 
1. Exhaust emissions falling into 

different areas 
2. Noise impact on recreation sites 
3. Bay traffic 

c. Bird-strike hazard (increase) 

• Code: 
None 
Moderate 
Considerable 
Extensive 
?questionable 

Configurations • 

2 3 4 

M c E E 
M c E E 
M M E E 
N N N c 
N M? M E 
M M M M 
N N N c 

M c E E 

M c c c 

M c E E 
M M E E 
N-M M E E 

E E E E 

c c c c 

M M c c 

M c E E 
c c c c 
N N c c 
M M c E 

• These represent the direct impacts of runways on the environment, 
but not the indirect effects that go with the use of the runways by air­
planes and all the higher-order effects that they produce. 

Configuration 1 

Configuration 2 

Configuration 3 

--- Existing Runways 

--- Suggested Runways 

Fill Boundary 

N 

\ 
0 2 4 6 8 

(thousands of feet) 

10 

J 
0 
0 
~ 
~ 

Configuration 4 

L 
---11 ,500'--~ 

FIGURE 4-9 Fill requirements for proposed runway 
configurations. 
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retention time. Artificial re-aereation of Grassy Bay 
would increase the oxygen content of the water and 
improve its quality. 

Bottom sediments that would have to be removed to 
provide an adequate base for runway construction 
could be transported to unproductive land areas on 
islands in the Bay, if this would enhance their produc­
tivity and quality. 

Surface drainage from runways should be collected 
and treated for removal of contaminants before being 
discharged into the Bay. 

Fuel used at Kennedy Airport should be transported 
entirely by pipeline to reduce the amount of barge 
traffic and fuel spills in Jamaica Bay. 

There should be careful monitoring and pollution 
control at the airport to guard against an increased load 

on the Jamaica Bay system and surrounding areas as a 
result of increased operations and service facilities. 

The bird-strike hazard could be reduced by filling in 
water areas between the runways, as shown on the 
diagrams for the four configurations (Figure 4-9). The 
success of this procedure would probably be greatest for 
Configuration 1, as it represents the least amount of 
intrusion into the Bay. This configuration would also 
require the least amount of fill and would result in the 
least amount of loss of water area. Filling in the water 
areas adjacent to the runways in Configuration 4 would 
probably provide the least amount of amelioration, as 
these runways would extend across the traditional flight 
paths of several large bird species. This would also 
result in the greatest loss of water area. Configurations 2 
and 3 would be intermediate in both respects. 
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It is important that the air transportation problems 
of the New York Region be placed in a national 
perspective. 

Already five of the nation's largest city airports have 
become saturated and the FAA has placed quotas on 
aircraft movements during peak-hour traffic. Three of 
these are in the New York area. An additional 14 air­
ports are expected by federal officials to face similar 
congestion levels within the next five years. 

Of the more than 150 million passengers enplaned 
in the nation last year, 50 percent traveled to these 
19 airports, and about 20 percent were handled by the 
three New York area airports alone. Kennedy serves 
40 percent of the nation's international passengers. 

Like Kennedy, these airports are seeking to stretch 
their existing resources to increase capacity. But, for the 
most part, they are locked in by many constraining 
factors. Land areas are insufficient for major runway 
expansion and new facilities; unchecked urban sprawl 
has produced serious people-noise problems, resulting 
in demands for noise abatement; inadequate ground 
transportation facilities are choking passenger access; 
air-traffic-control systems are incapable of dealing with 
mixed traffic in the congested airspace, resulting in the 
likelihood of further restrictions. Finally, general oppo­
sition to city airport expansion is growing, based on 
both environmental and safety considerations. 
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PUBLIC POLICY: 
NATIONAL ISSUES 
RAISED BY THE 
JAMAICA BAY STUDY 

These 19 busiest airports are, in fact, yesterday's air­
ports. They were planned and developed by local gov­
ernments and authorities to appeal to the aftluent, to 
attract business and industry, and to provide a symbol 
of prestige for the community. They were located as 
close as possible to city residential and business areas, 
with highways as the main mode of access. 

But times are changing, and rapidly. The cities have 
expanded to surround the airports with housing and 
other incompatible land uses. Demand for air travel has 
grown dramatically, spreading across a broad spectrum 
of income levels and personal and business activities. 
Air passengers come from more widely dispersed geo­
graphic areas inconveniently located with respect to 
city airports. 

Kennedy Airport is a special example of a big city 
airport caught in the pressure of change. It was planned 
and built 30 years ago to service smaller and fewer 
aircraft. It was located in what was then an undeveloped 
open area, but which was convenient to the central city. 

Now, people in desperate search for living space 
have moved up to its borders and ground access routes 
have become overcrowded with regular commercial and 
commuter traffic. At the same time, the larger jets have 
replaced smaller piston aircraft; domestic and inter­
national passenger and cargo volume has multiplied 
many times over; and Kennedy has become a very 
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congested and noisy airport, largely surrounded by a 
densely populated city. 

Although crashes at Kennedy have been relatively 
few to date, more and larger planes requiring more and 
larger fuel storage and other support facilities increase 
the possibility of accident, while the growth of popula­
tion in the airport environs greatly increases the number 
of people who might be affected by such an eventuality. 

PONYA's proposal to expand Kennedy Airport into 
Jamaica Bay is, in effect, a continuation of the "central 
city" philosophy of airport siting and development. 
Even apart from the environmental impact upon the 
Bay, there is a larger policy issue of whether such an 
airport should be allowed to expand at all. Indeed, there 
may even be good reason to question whether it should 
not be phased out in the long run. 

The very fact that Kennedy and other city airports 
are facing these difficulties signals a need for new direc­
tions in the development of air transport as a necessary 
public service. Some of the actions recommended for 
meeting these problems are: construction of new air­
ports; maximization of use of existing airports; imple­
mentation of new technology in air traffic control, noise 
reduction and passenger access; and the development of 
new modes of air and ground transport. 

However, unless we have planning, on a much more 
comprehensive scale than in the past, there is little hope 
of implementing them. For any of these recommenda­
tions to be put into effect, more coordination at all 
levels of government will be needed. 

We will need a new and comprehensive national air 
transportation plan to meet future air transport needs 
and a coordinated program for funding and implement­
ing it. It will also be necessary to devise intergovern­
mental mechanisms to resolve disputes relating to the 
location of airports and support facilities, the proper 
allocation of air service, and the protection of people 
and their environment. 

We will need a comprehensive national ground trans­
portation plan, with which air transport can be coordi­
nated, to provide an integrated system approach for air 
passenger and cargo transport. 

At the same time, a major effort should be under­
taken to accelerate the adoption and installation of 
technological improvements, necessary for a safe and 
efficient air and ground transport system in the next 
decade. 

At present, unfortunately, airport planning and de­
velopment continue to be handled primarily by local 
authorities. Decisions concerning airline service, except 
for rates and routes, are mainly in the hands of private 
carriers. Furthermore, there is no clear allocation of 
responsibility for ground transit access to airports. In 

the absence of clearly designated national planning and 
decision-making authority, a range of forces-public 
and private and at regional, state, and local levels­
has moved into the void. 

In any case, planning for air transport needs will con­
tinue to be difficult and will not in itself resolve the 
competition among many various interests that will 
inevitably be involved. People will still not want airports 
in their backyards. Environmentalists will still be con­
cerned with disruption of the ecology and the disturb­
ance of natural resources. Airlines and airport managers 
will continue to be concerned with maintaining profits 
and protecting their investments. Regional and munici­
pal planners will press for air service expansion to 
stimulate employment and business growth. Community 
leaders will protest the negative impacts of airports. 
Each interest will work its way to best serve its own 
cause. 

The purpose of this chapter is to point up the rela­
tionship of the issues now apparent at Kennedy Airport 
to the problems of developing a better national air trans­
port system. The underlying theme of our recommenda­
tions will be that, because air transport service is a 
national need, greater responsibility must be assumed 
by the federal government to guide the planning and 
development of airports and airline operations. 

AIRPORT SITING AND DEVELOPMENT: KENNEDY 
AIRPORT, A CASE STUDY IN 
INTERGOVERNMENTAL DEADLOCK 

The airport is a critical part of the air transport system. 
It collects and generates the traffic. Its size and location 
must relate to the actual and anticipated demand, to its 
accessibility on the ground and in the air, and to its 
effect on the human and natural environments that sur­
round it. A new airport or the expansion of an existing 
one must also relate to a national air transportation 
system as well as to the requirements of the local 
region. 

Equally important is the need for ultimate authority 
to see to it that plans are put into effect. The present 
Kennedy Airport situation is a good example of the 
consequences of the absence of such authority to im­
plement plans to meet airport needs. The decision to 
build or not to build the runways or an additional air­
port in the New York region is widely dispersed among 
public authorities at all levels of government. 

An example of the problems in airport siting and 
development is found in the history of proposals for a 
fourth jetport in the New York region. Nearly 15 years 
ago, PONYA, after making forecasts based on air travel 
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surveys, warned that the existing airport facilities in the 
New York region would not be able to handle the load 
expected in 1970. 

In 1959, PONYA published a report that again pre­
dicted that demand would exceed capacity, and recom­
mended that an additional airport be built. After an 
examination of 15 possible sites, it proposed that the 
fourth airport should be located in the Great Swamp 
area of Morris County, New Jersey. A year later, how­
ever, both houses of the New Jersey state legislature, 
spurred on by strong opposition from community groups 
and political leaders, expressed opposition to the Morris 
County site. An additional obstacle was interposed by 
a group of conservationists, which acquired a 1,000-acre 
site in the middle of the Great Swamp and conveyed 
it over to the federal government for a wildlife refuge. 

In 1961, PONY A evaluated some 17 sites, and con­
firmed the Morris County location as the only one 
feasible. The FAA, after study, confirmed the need for 
an additional airport and recommended it be placed in 
the "northwest quadrant" of the New York region. 

In 1963, the Governors of New Jersey and New 
York proposed sites within their respective states, but 
these were rejected by both PONY A and the FAA as 
unsuitable. The same year, the City of New York re­
quested that PONYA evaluate a site adjacent to Staten 
Island. Both PONYA and the FAA found this suggestion 
unsuitable because of airspace congestion problems that 
would be created. 

In 1964, the Aviation Development Council retained 
a consulting firm to make a detailed appraisal of the 
existing capacity of the region's three airports, and to 
update the demand forecast. It recommended immediate 
action to locate and develop a new major airport as the 
"most probable solution" to the problems of meeting 
their forecasted increased air traffic. Similar recom­
mendations were made in 1965 by both the Tri-State 
Transportation Committee (created by the Governors 
of New Jersey, New York, and Connecticut) and the 
Air Line Pilots Association. 

In 1966, PONYA restudied 22 possible jetport sites. 
Once more its choice was the Great Swamp. In 1967, 
the Department of Transportation of New Jersey recom­
mended a new site at Solberg, in Hunterdon County. 
Also in 1967, the president of the New York City 
Council issued a report on the need for a fourth jetport 
to ensure New Y ark's continued economic well-being. 
He urged that an existing airport in Calverton (Suffolk 
County, New York) be used as an international airport 
and that an airport at Solberg be developed to accom­
modate domestic flights. 

In the same year, the federal Department of Trans­
portation Systems Research and Development Service 

completed a study of "Alternative Approaches for Re­
ducing Delays in Terminal Areas." Two new major 
airports were strongly recommended, an undesignated 
site west of the Hudson for domestic flights and Cal­
verton for international flights. The 1969-1973 National 
Airport Plan of the Department of Transportation still 
carries a proposal for a fourth jetport in the New York 
region, to be located in New Jersey. 

In 1969, the New York state legislature authorized 
the Governor to seek a site for a new international 
jetport in New York State; meanwhile, the Governor 
and the state legislature of New Jersey took a position 
unalterably opposing a new site in their state. 

This history of failure to achieve agreement on the 
location of a fourth jetport for the New York region 
documents a basic weakness in the nation's airport 
planning policy. The critical decision to go forward with 
the siting of a major airport to serve an entire region 
as an integral part of a national system is left to local 
and state authorities. They are subject to pressure from 
local groups that may force them into inaction or the 
consideration of less suitable alternatives. 

The state or local power to veto a proposed jetport 
site, coupled with the lack of any single authority to 
override these vetoes, has resulted in an impasse. 
Making no decision is, in itself, a kind of a decision. It 
may be that a fourth jetport was not a sensible recom­
mendation 15 years ago, but we do not really know 
whether this is so because there has never been a 
comprehensive hearing or investigation by any respon­
sible governmental agency to test adequately either 
need or feasibility. Meanwhile, a new airport for the 
New York region is still 10 to 15 years away. While 
a fourth jetport may not have been needed in the past, 
should one be needed in the future a new and effective 
decision-making process, which will result in action, is 
absolutely essential. 

The problems related to the decision to expand 
Kennedy Airport into Jamaica Bay may be even more 
difficult than those associated with finding a fourth 
jetport. 

The present airport is on land belonging to and 
leased from the City of New York. All or virtually all 
the land, both above and below water, on which the new 
runways would be built is also City-owned. As the 
Port Authority has no power to condemn City-owned 
land, an amendment to the present lease would be 
needed. This requires the consent of the Board of 
Estimate of the City. If such consent were withheld, the 
project would be blocked, and there is no authority at 
any level of government, under present law, that could 
compel approval. 

If the Board of Estimate approves, the Mayor may 
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not veto the approval. Even without an actual veto, 
however, he may have the means of blocking the proj­
ect if he disapproves of it, through his control of · 
subordinates who serve at his pleasure. For example, 
he might be able to cause the Department of Ports and 
Terminals to block the project by refusing a work 
permit to fill in part of Jamaica Bay. He might also 
accept the legal argument being put forward by the 
Parks, Recreation and Cultural Affairs Administration 
to the effect that Jamaica Bay is held by the City in 
trust for park use and cannot legally be diverted for 
airport runways, and instruct the City Corporation 
Counsel to take such legal steps as would be necessary 
to prevent execution of the lease. 

Even if the Mayor favored the proposal, the same 
argument as to the irrevocability of the commitment 
of the Bay for park use might be made by a citizen 
or taxpayer suing to prevent its diversion, and the 
project might be held back for years because of the 
pendency of such litigation. 

New York State also has a critical role in regard to 
the future of the Bay and the added capacity of 
Kennedy. The Governor has a veto on new activities of 
the Port Authority, including any program of airport 
expansion. (The Governor of New Jersey has a similar 
veto.) 

Under the state conservation law, the consent of the 
State Department of Environmental Conservation might 
be needed for approval of the placing of fill in Jamaica 
Bay to build the runways. There is some question, 
however, as to whether the statute requiring such con­
sent applies to Jamaica Bay or to Port Authority 
projects. State approval would be needed, however, if 
the required fill is taken from under-water lands within 
the State, which seems to be the present intention of the 
Port Authority but might be avoided if it gave rise to 
difficulties. 

The Metropolitan Transportation Authority, which, 
among other things, runs the New York City subways, is 
also involved. If, as in Configuration 4, discussed in 
Chapter 4, the runways ran across an existing subway 
line carried on a trestle across the Bay, the tracks would 
have to be placed underground or diverted elsewhere, 
requiring consent of the Metropolitan Transportation 
Authority. 

As a practical matter, the Metropolitan Transporta­
tion Authority might also be involved in the provision 
of mass transportation between the City and the air­
port; a rail link to relieve existing acute ground 
congestion is already being contemplated; presumably, 
something of larger dimension might be needed for the 
increased traffic that the proposed runways are projected 
to serve. New state legislation would be needed to 

permit this; hence, the legislature and the governor 
(unless a veto were overridden) would have to agree. 

Finally, if the runways were approved by New York 
City, but opposed by the state, the state legislature 
could assert its overall power over the City by amending 
the City Charter so as to remove authority in the City 
to enter into the lease of the necessary land, or could 
simply enact a law expressly forbidding the project. 

We have recited a number of ways in which the 
proposed runways at Kennedy Airport could be blocked 
at the city and state government levels. (Some of the 
requirements for approval by federal agencies are dis­
cussed elsewhere in this report.) As stated above, we 
do not favor the proposed runways; it is striking, how­
ever, that, even if it were conclusively demonstrated 
that the runways were essential to the nation's air trans­
portation system, and even if the project were approved 
by every federal official from the President and the 
Secretary of Transportation on down, under present 
law the federal government could not put it into effect 
if any state or local agency or official with veto power 
saw fit to oppose it. And the same has been true, and 
until the laws are changed will continue to be true, 
with respect to a fourth jetport for the New York area, 
and indeed with respect to any new airport, or expansion 
of an existing airport, anywhere in the country, no 
matter how compelling the need. 

PONYA has been attempting to solve the region's air­
port-capacity problems for some 15 years, so far 
without success. It seems unlikely that such efforts will 
be successful until there is a national air transport 
policy and plan and mechanism to assist the people 
in the New York region in finding a solution. 

AIR TRANSPORT OPERATIONS: IMPROVING 
THE SYSTEM 

It is impossible to predict the future of air travel with 
confidence, because of the wide range of changes likely 
to take place in a national air transportation system. 
That system includes five principal elements, each of 
which will undoubtedly be going through a process of 
evolution: appropriate location of new airports; more 
effective use of those we have; a modern and effective 
air-traffic-control system; new types of aircraft; and 
adequate ground services for passengers and freight. 

With respect to airport siting, the study group heard 
from FAA spokesmen and others and were impressed 
with the concept of new regional international and con­
tinental jetports as one part of the system, and older 
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"close-in" urban airports as another part, for intercity 
service. 

It was suggested that large regional airports should 
be located on 20 to 30 thousand acres of land, reason­
ably convenient to population centers, and connected 
to them by high-speed rail transportation, the inter­
state highway system, and air taxi service. These 
airports would have unencroachable buffer zones for 
noise abatement and safety; omnidirectional air access; 
adequate runways and facilities to handle advanced air­
craft technology; and a specialized ground system to 
handle both passengers and baggage. 

A few such airports-Palmdale, California; Fort 
Worth-Dallas; and Mid-Continent-Kansas City-are 
presently being constructed, but for the most part, we 
are at the beginning stages in such a development and 
this is an ideal time for direct federal planning to start. 

Given the enormous cost of the larger airports, con­
sideration may have to be given to much larger direct 
federal funding than is now available, through loans, 
grants, and guarantees. In fact, in some cases, in the 
interest of regional economic development, the federal 
government may have to build, own, and operate such 
facilities where they might not otherwise be economi­
cally practicable at present. 

As for existing local airports, there seem to be three 
choices: maintain them as domestic intercity airports 
for conventional aircraft use; use them as v /STOL ports 
for commuter and intercity use; convert them to sites 
for low-income housing or other public uses. Indeed, 
such a rationalization of airport use and planning for the 
future would seem to require federal powers, in view 
of the responsibility for safety and service that industry 
and government will have to share in the next 30 years. 

An important part of such plans would be a method 
of joint planning and funding among FAA, mass transit, 
and the highway and rail agencies, to improve existing 
airport access and terminal congestion and prepare 
for future growth in passenger and cargo traffic. Trans­
portation to and from the airport to passenger load 
centers and, in fact, to residential or other destinations, 
should be an intrinsic part of such an air transport 
system plan. Similarly, with the siting and operation of 
new airports, federal guidelines should be developed 
for including mass-transit access, and airport location 
near to the Interstate Highway System. 

In any event, such a system of airports should involve 
not only intergovernmental planning and funding to a 
degree not yet attempted, but political decision-making, 
which has just begun to emerge at the national level. 
The challenge is to devise an effective governmental 
mechanism for such planning under our federal system. 

One constructive step toward greater federal initiative 

in airport planning and siting was included in the 
Airport and Airways Development Act of 1970. The 
Secretary of Transportation is empowered to make 
grants up to 50 percent of the costs of airport projects 
he approves, and if he determines that a metropolitan 
area needs an additional airport consistent with the 
national plan, he can request the governing authorities 
of the area concerned to confer and agree upon a site 
for such an airport. But the statute provides no mecha­
nism for resolving the stalemate when agreement cannot 
be reached. 

With respect to the New York problem, we feel that, 
as a priority under the 1970 legislation, the Secretary 
should re-examine the need for a new airport to be 
located in the region and, if he determines that it is 
required, he should make definitive recommendations 
as to its location, size, and use, and timing of construc­
tion and operation. 

Additionally, with respect to national air transport 
requirements, we suggest that the Secretary of Trans­
portation initiate an immediate and comprehensive 
investigation into the need for additional airports in 
other regions of the country that are now congested or 
that may be expected to be congested within the next 
five years, and that, on the basis of such investigation, 
the Secretary make definitive recommendations as to 
the location of such new airports. 

Further, we feel that the Secretary should now be 
authorized and funded by the Congress to acquire land 
by eminent domain or otherwise, and to use all powers 
necessary for the construction and development of re­
quired additional airport capacity, including access 
facilities, if within a reasonable period no responsible 
agency agrees to carry out his recommendations, or is 
incapable of doing so. In order to assist the Secretary 
in financing any airport capacity developed by the 
federal government, Congress could authorize the Sec­
retary to use such funds as are necessary out of the 
amount allocated by the Airport and Airways Act to 
states in the region within which the new facilities are 
to be located. 

It must be emphasized that such decisions by the 
federal government should be made with full attention 
to the concerns of local interests threatened by the 
construction of an airport in their vicinity, and par­
ticularly to the dangers to a wide range of environmental 
values inherent in almost any airport project. 

Any decision-making process must require consulta­
tion and hearings for all interested parties and provide 
for full attention to ~nvironmental effects. We believe 
that the Intergovernmental Cooperation Act of 1969, 
(PL 90-577), and the accompanying A-95 Budget 
Bureau Procedures, together with the federal guidelines 
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under national environmental protection legislation, 
provide substantial opportunity for the views of state 
and local interests to be represented and considered 
with respect to airport siting and operation, where 
federal funds are used. 

We recommend further that Congress assure that 
all rules and guidelines promulgated by the appropriate 
federal agencies involved in airport development be 
covered by the Federal Administrative Procedure Act, 
and that final decisions made by heads of such agencies 
be subject to right of direct judicial review in the fed­
eral courts, at the instance of concerned agencies of 
state or local government, or of private organizations 
or affected individuals. We feel that such review pro­
cedures are essential where the federal government is 
authorized to assert its responsibility over land usage 
such as airport siting and operations. At least as im­
portant as the provision of new airports is the more 
efficient utilization of existing facilities. 

Federal aviation policy has been based on fostering 
of air travel and the economic well-being of airlines 
as the standards of progress. We now find ourselves 
confronted with congestion as a result of that policy. 
The FAA has been occupied with developing airports 
and operating traffic systems to move more planes in 
the airspace. Only recently has it begun to pay compara­
ble attention to limitation of traffic in congested regions 
in the interest of safety. And it has yet to attend to a 
third obligation, to rationalize the use of the airspace 
in a region in order to achieve the most efficient use of 
existing capacity. 

The CAB appears to have operated in a similar spirit 
of concentrating on stimulating industry growth. In 
awarding new routes, it has provided more service to 
more areas, but has yet to sufficiently limit operating 
rights and schedules in regions that have become over­
crowded with competing service. 

Moreover, the two federal regulatory agencies con­
cerned with the air transport system have tended to 
operate independently of one another. 

These shortcomings are undoubtedly the result of 
our early fundamental policy decisions to encourage 
airport and air service development through the incen­
tive of private enterprise and local initiative. We believe, 
however, that the time has now come to build into the 
system some basic standards and constraints designed 
to meet broader national needs and to serve the public 
interest. 

Existing statutory authority concerning the powers 
of both the FAA and the CAB would seem to give these 
agencies the necessary authority to restrict air activity 
as the situation warrants. However, both agencies have 
failed to explore the real possibilities of air service 

regulation. Only recently has the overcrowding problem 
been reflected in stricter regulation, such as the instru­
ment-flight-rule peak-hour limitations imposed at Ken­
nedy in the summer of 1969. 

We recommend that the FAA and the CAB jointly 
make a full assessment of the air operations at com­
mercial airports, as they relate to safety, quality of 
service, scheduling, demand, capacity, origins and des­
tinations, and plans to meet any increased level of use. 
Specific recommendations should be made for making 
the most effective use of existing capacity, and rules 
promulgated for implementing those recommendations. 

Where congestion is predicted, appropriate measures 
should be recommended, and put into effect now, before 
the airports in the concerned regions reach the satura­
tion point. 

As suggested in Chapter 1, increased landing fees 
may well contribute to flattening out the peak conges­
tion, but they can also provide a new financial resource 
for improving safety and helping the communities that 
suffer most from the location and operations of the 
airport. 

We would therefore suggest a federal program, to be 
administered by the FAA, to impose such additional 
charges in accordance with fair and appropriate sched­
ules at all airports over which the FAA has jurisdiction. 

We note that Section 307 of the Federal Aviation 
Act states: 

The [FAA] Administrator is authorized and directed to de­
velop plans for and formulate policy with respect to the use 
of navigable airspace under such terms, conditions, and limita­
tions as he may deem necessary in order to insure the safety 
of aircraft and the efficient utilization of such airspace. He 
may modify or revoke such assignment when required in the 
public interest. [Emphasis supplied.] 

Since we are reaching what appears to be an ineffi­
cient utilization of the airspace, such action would seem 
appropriate. 

If it is concluded that FAA does not already have the 
authority to impose such landing charges, it should 
seek that authority from Congress as soon as possible. 

Discussion in Chapter 1 also highlighted the issues 
of duplicating schedules and underpricing passengers 
as a cause of airspace and airport congestion during 
peak hours. The CAB has inadvertently given rise to 
an inelastic system which has contributed to congestion 
and been harmful to the overall quality of service. 

We believe that the CAB presently has the authority, 
under Section 401 (e) ( 1 ) of the Federal Aviation Act, 
to remedy this situation, and to rationalize a system 
that may, in part, be contributing to the congestion 
crisis. In fact, we understand that a special study in 
this very area is now being completed. If there are 
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doubts as to the CAB's legal authority, statutory permis­
sion should be promptly requested of Congress. 

It is interesting to note that while our own study was 
in progress last summer, the chairman of the CAB, 
Secor D. Browne, said that he would welcome airline 
proposals to limit flight frequencies. These would be 
aimed at restoring their "load factor," he said. Browne 
noted that diminishing flight frequencies "would not 
be detrimental to the public. The public is not well 
served by airlines in bad financial condition. It's in 
the public interest and everyone else's interest, if there 
is overcapacity, to have it brought more into balance 
with the levels of demand." 

While this statement may have reflected the CAB's 
primary concern with the economic well-being of the 
air carriers, we think an equally good case can be made 
for the same conclusion on the basis of passenger 
safety and alleviation of airport congestion. 

A modern and efficient air-traffic-control system is 
critically important. This was recognized as far back 
as March 1961, when President Kennedy ordered a 
scientific review of the nation's air-traffic-control sys­
tem. Soon thereafter, the "Project Beacon" report was 
issued, setting out the guidelines for a National Air­
space System, which it recommended should be in 
operation by 1970. According to a Report of the House 
Committee on Government Operations (Report No. 
91-1308, 91 st Congress, 2nd Session), no significant 
element of the systems recommended in the Project 
Beacon report is in operation today. Prototypes of 
equipment to be used have not yet even been developed, 
much less produced and installed. Contract delivery 
dates on vital elements of the system are years behind 
schedule and necessary decisions have not been made. 
In hearings before the Committee, the FAA admitted 
to a six-year slippage in the program schedule, and 
further conceded that the present air-traffic-control 
system is "under a severe strain." 

Aircraft continue to operate under two different 
systems of flight rules, in many instances using the same 
airspace and with only the alertness of pilot vision to 
avoid air collisions. In a large number of airports across 
the nation, there are no traffic-control facilities at all. 

In the last 10 years, domestic revenue passenger 
enplanements have increased from 50 million to 170 
million. In the same period, "general aviation" aircraft 
movements have increased dramatically from 77,000 
to 133,000. 

There are approximately 10,000 airports in the 
nation. Some 600 of these serve regularly scheduled 
commercial traffic as well as general aviation. Of these 
600 airports, only 330 have control towers, 121 have 
air surveillance radars, and 250 have instrument-landing 
systems. 

We feel that all these 600 airports should have these 
basic air-traffic-control facilties as soon as possible in 
the interests of safety and efficiency of air transport. 

We agree with the House Government Operations 
Committee Report that the Department of Transpor­
tation-at the Secretary level-must assume full respon­
sibility for air-traffic-control development, and choose 
a viable system for implementation as soon as possible. 

We further suggest that the Department of Trans­
portation present to the Congress for action a full 
appraisal of the funding required to support its functions 
in this area. Current proposals of funding requirements 
appear to us to be insufficient to accomplish this im­
portant task. We seriously question whether the amount 
of $250 million per year recommended in the Trans­
portation Department's recently announced 1 0-year 
plan is nearly adequate to meet the actual requirements 
of the task at hand. 

Finally, we recommend that an advanced, adequately 
funded, research and development program be instituted 
for a fourth generation of air-traffic-control capability, 
including the use of satellites, inertial guidance, cen­
tralized data-processing equipment, and other system 
techniques. 

It seems rather clear, on the basis of information 
brought to the attention of the study group, that no 
new and as-yet-untried technologies are required; what 
are needed at this juncture are firm decision-making 
by the Department of Transportation and the necessary 
appropriations by Congress. 

The further development of VTOL or STOL (although 
perhaps some years away) for shorter air trips, intercity 
and intraregional, between airports, residential load 
centers, business districts, and transit terminals, appears 
to hold considerable promise for reducing congestion at 
conventional airports like Kennedy. This air mode 
could play a significant part in the total transportation 
system. 

According to a planning study made for the CAB, 
technology exists to permit a commercial STOL craft to 
be operational today, and VTOL by 1980 or earlier. Such 
vehicles, says the report, "would be economical, con­
venient, quiet, high-speed and passenger appealing, and 
above all, would satisfy a vital need in the short-haul 
air transportation industry today, and for years to 
follow." 

As Rene H. Miller and Robert W. Simpson have said: 

Can v/sToL penetrate the inter- and even intra-urban short­
haul markets, thereby unclogging roads leading to the airport 
and clearing approach airspace for ever-growing numbers of 
long- and medium-haul flights? 

By and large, the answer has been yes. Today, most knowl­
edgeable persons have concluded v/STOL systems are feasible 
and will play a future role in the Northwest Corridor and else-
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where. They foresee decentralizing air travel from the major 
air terminals to multiple v/sToL ports. Decentralization will 
improve airport access and relieve ground-transportation links. 
It will reduce the number of operations at the major airports 
by removing a great deal of medium-haul traffic, and can 
bring the convenience of air travel to smaller communities not 
now served. The airport thus can become another node in a 
complete short-haul v/sTOL network linking all the important 
population centers. 

To date, however, planning and development of STOL 

and VTOL would seem to have proceeded far too slowly. 
To accelerate the development of these new aircrafts, 
the Secretary of Transportation might initiate demon­
stration VTOL and STOL programs in cities with air 
congestion, and Congress should provide funds for such 
development. Where commercial air carriers are reluc­
tant to share in the development, such enterprises could 
be of a federal-state-local cooperative nature. 

Our concern here is with the intercity "commuter­
type" traffic, a very large share of which comes into 
the New York regional airports. A major issue is the 
separation of daily mass-transit travel from the longer­
range transport. We think v /STOL may provide a clear 
possibility for short-haul intercity air transportation, but, 
without an extensive research and development pro­
gram relative to its effectiveness and commercial feasi­
bility, that possibility will not be open to the nation. 

With respect to ground service at the airports, our 
study suggests that we may be faced with problems of 
congestion even greater than those in the air. 

It is predicted that, by 1980, the number of passen­
gers flowing through Kennedy Airport will double the 
present volume. Further, since passengers will, on the 
average, be disembarking from aircraft of considerably 
greater capacity, passenger flow may well be a series of 
large pulses. 

Even with present capital expenditures, it is doubt­
ful that Kennedy can double its terminal and ground­
traffic facilities to accommodate this load. If it does, 
however, the most dramatic effect will be on the Van 
Wyck Expressway. 

A conservative estimate suggests that, even assuming 
a proposed rail link from Manhattan to Kennedy is in 
operation, an enormous number of ground passengers 
will continue to proceed out of Kennedy onto Van 
Wyck during peak hours, which incidentally are also 
rush hours for commercial and commuting traffic. The 
average speed on the routes going into the metropolitan 
area could be reduced to 10 miles per hour or less. 
Without adequate ground access to and from the airport, 
passenger traffic to and from the airport at peak hours 
could come to a halt by 1980. Some effective form of 
mass transportation between the airport and Manhattan 
is absolutely essential. 

Parking at Kennedy is already a major problem. 
Experience to date indicates that for every five passen­
gers there are five visitors and two employees, nearly all 
of whom come by automobile. Available space for 
parking at Kennedy is close to saturation. For example, 
on a peak day in 1968, Kennedy processed 85,000 
passengers, 85,000 visitors, and had 35,000 employees. 
Almost all passengers require ground transportation, a 
large portion of which is provided by the visitors, nearly 
all of whom come by car. A search is already under 
way by a number of airlines to find satellite terminals 
that provide customer parking and busing to the main 
terminal. The limited parking convenience that still 
exists at Kennedy will undergo further degradation 
proportional to the increasing passenger load. 

During the next decade, with passenger load doubling 
and international traffic (which carries about twice 
the number of passengers per movement as domestic 
flights) increasing from about 50 percent to about 65 
percent of the total, baggage facilities will undergo 
severe strain. 

With still larger planes and more passenger traffic 
expected, major improvements in baggage-handling 
technique are essential. If the self-interest of the airlines 
proves insufficient to assure the necessary development, 
the federal government should insist upon it and, if 
necessary, fund it. 

In short, there is little evidence that adequate steps 
are being taken to solve the ground passenger problem 
at Kennedy and elsewhere. This is true with respect to 
each major aspect of the problem-public transportation 
between the airport and the city; highways and parking 
facilities for those obliged to use private automobiles; 
and baggage-handling facilities that will enable pas­
sengers to collect their belongings and leave within a 
reasonable time after disembarking. 

These aspects of air transport are also an inter­
governmental responsibility. Therefore, we suggest that 
the federal government, in cooperation with appropriate 
state and local governmental agencies, make an evalu­
ation of the congestion problem both at the terminals 
and with respect to ground access to the three major 
airports in the New York air region, and propose a plan 
for new systems that would reduce the congestion. 

Similar evaluations must be made for other congested 
airports. 

AIR TRANSPORT POLICY AND THE 
PROTECTION OF THE ENVIRONMENT 

It is in the nature of land that it can serve several of 
man's needs at once. The national forests are managed 
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according to this principle. They provide a source of 
timber, a watershed, a habitat for animals, and preserve 
a wilderness for man. But only a few goals for a piece 
of land can be realized at once; many goals are incom­
patible. 

To accept the fact of incompatibility requires that we 
accept restraint. The restraint that inhibits the building 
of a highway through a national park, and the restraint 
that inhibits the placement of the next generation of 
jetports in the immediate environs of cities, are essen­
tially the same. Restraint almost always involves short­
run sacrifice: extra effort to get to a valley over an old 
road and extra travel time to get to a jetport. The long­
run reality, of course, is that the valley will be quieter 
and have cleaner air, and the 10-mile trip to one jet­
port through city traffic may take longer than a 50-mile 
trip via high-speed railway to the other. 

In the case of Jamaica Bay, a jetport and a bird 
sanctuary are on neighboring land. They have been 
strangely compatible neighbors, thanks largely to the 
two miles of marsh and Bay water that separate them. 
At the present time, two forces are complicating this 
relationship. The jetport is seeking to expand across 
those two miles, and to use the intermediate area in 
technology-intensive ways, while recreation is beginning 
to compete for the same space. The airport expansion 
would diminish compatibility, while development of a 
recreation area can be designed to assure compatibility. 

The question of the best long-term use of the Bay is 
perhaps one without a scientific answer. Realizing, of 
course, that it will be decided by political leaders and 
not by us, we nevertheless wish to give an answer, based 
upon our study and observations, that will reflect our 
point of view. 

Airports are almost inherently large-scale despoilers 
of the environment. They occupy huge tracts of land, 
and they ruin the potential of surrounding areas for 
many other uses. They subject many of their neighbors 
to intolerable noise and contribute to the pollution of 
air and water. They also cause congestion of access 
highways. In short, they may sharply diminish the 
quality of life in their surroundings. 

Yet, in the past, decisions on the location of airports 
have been made with little or no regard for any of these 
consequences. In the last few years, however, Congress 
has turned its attention seriously to the protection of 
the environment, and to the operation, development, 
and planning of our airport system, which is now very 
much a part of national policy, as well as to its impact 
upon state and local environments. 

Federal legislation has required the states to set 
water- and air-quality standards and provide for their 
enforcement. Control of oil pollution and other hazard-

ous polluting substances are a part of the program. 
Federal financial aid and coordination of federal agency 
activities to strengthen these programs at all levels are 
included in the legislation. 

Significant legislation to protect and enhance the 
quality of the nation's environment was signed on Janu­
ary 1, 1970. Known as the National Environmental 
Policy Act of 1969 ( P .L. 91-190), it established a series 
of specific policies and goals to be followed by all 
federal agencies in carrying out their programs and 
policies. In addition, it created a Council on Environ­
mental Quality in the Executive Office of the President 
to review and monitor the effects of federal programs 
and the environmental and technological problems that 
face our society today and those that can be expected 
to face us in the future. 

Particularly relevant to the development of an air 
transport policy for the future is the direct application 
of these environmental constraints to the Department 
of Transportation and to the nation's air system. In­
deed, additional requirements are established under 
the Airport and Airway Development Act of 1970, the 
Intergovernmental Cooperation Act of 1968, the Dem­
onstration Cities and Metropolitan Development Act 
of 1966, as well as such implementing actions of the 
executive branch as Executive Orders, the FAA's Interim 
Instructions for Processing Airport Development Ac­
tions Affecting the Environment, Bureau of the Budget 
Circular No. A-95, and the Guidelines of the Council 
on Environmental Quality. 

In fact, we are rich in laws and regulations prescrib­
ing machinery and guidelines to ensure proper regard 
for environmental values when decisions for a new air­
port, the development of an existing one, or any other 
federally oriented programs, are to be made. 

To begin wiith, the sponsoring agency must "afford 
public hearings for the purpose of considering the eco­
nomic, social and environmental effects of the airport 
location and its consistency with the goals and objec­
tives of such urban planning as has been carried out 
by the community." 

The governor of the state, or, in some cases, a federal 
official, must certify in writing that "there is reasonable 
assurance that the project will be located, designed, con­
structed and operated so as to comply with applicable 
air and water quality standards." 

Moreover, the Secretary of Transportation is required 
to consult with federal air and water pollution officials 
"with regard to the effect that any project involving 
airport location, a major runway extension or runway 
location may have on natural resources including, but 
not limited to, fish and wildlife, natural, scenic and 
recreation assets, water and air quality, and other fac-



PUBLIC POLICY: NATIONAL ISSUES RAISED BY THE JAMAICA BAY STUDY 135 

tors affecting the environment, and shall authorize 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 alternative 
exists and that all possible steps have been taken to 
minimize such adverse effect." 

Airport-development projects must also conform to 
the "national airport system plan," once it has been 
published by the Secretary of Transportation, and that 
plan is required by law to reflect environmental con­
siderations. They must also be consistent with state, 
regional, and local comprehensive planning for the area. 

If the project requires the use of any publicly owned 
land from a park, recreation area, wildlife or water­
fowl refuge, or significant historical site, it may proceed 
only if the Secretary of Transportation determines both 
that there is no feasible and prudent alternative to the 
use of such land, and that the program includes all 
possible planning to minimize harm to the areas affected. 

In addition, an environmental statement must be 
prepared and made available to the President, the 
Council on Environmental Quality, and the public, 
setting forth, among other matters, the following: 

The probable impact of the proposed action on the environ­
ment, including impact on ecological systems such as wildlife, 
fish and marine life. Both primary and secondary significant 
consequences for the environment should be included in the 
analysis. For example, the implications, if any, of the action 
for population distribution or concentration should be esti­
mated and an assessment made of the effect of any possible 
change in population patterns upon the resource base, includ­
ing land use, water and public services, of the area in question. 

Any probably adverse environmental effects which cannot 
be avoided, such as water or air pollution, damage to life sys­
tems, urban congestion, threats to health or other consequences 
adverse to . . . environmental goals. 

Alternatives to the proposed action: the responsible agency 
(is required) to "study, develop, and describe appropriate al­
ternatives to recommend sources of action in any proposal 
which involves unresolved conflicts concerning alternative uses 
of available resources." A rigorous exploration and objective 
evaluation of alternative actions that might avoid some or all 
of the adverse environmental effects is essential. Sufficient 
analysis of such alternatives and their costs and impact on the 
environment should accompany the proposed action through 
the agency review process in order not to foreclose prema­
turely options which might have less detrimental effects. 

The relationship between local short-term uses of man's 
environment and the maintenance and enhancement of long­
term productivity. This, in essence, requires an assessment of 
the action for cumulative and long-term effects from the 
perspective that each generation is trustee of the environment 
for succeeding generations. 

Any irreversible and irretrievable commitments of resources 
which would be involved in the proposed action should it be 
implemented. This requires an identification of the extent to 

which the action curtails the range of beneficial uses of the 
environment. 

And Federal Aviation Administration regulations 
further provide: 

In particular, alternative actions that will minimize adverse 
impact are to be explored and both the long and short range 
implications to man, his physical and social surroundings, and 
to nature, should be evaluated in order to avoid to the fullest 
extent practicable undesirable consequences for the environ­
ment. 

There can be no doubt that there is now in being a 
formidable array of legal requirements, all intended 
to ensure that airport-siting decisions in the future will 
be made with full attention and regard to environmental 
effects. The safeguards seem more than adequate-on 
paper. But paper requirements can be met by paper 
compliance. 

Government agencies accustomed to viewing their 
mission narrowly may continue to pay only lip service 
to environmental requirements unless their pressing and 
often overriding importance becomes part of the con­
sciousness of government officials at every level. 

It will be necessary for the Environmental Quality 
Council, and the Office of Management and Budget, to 
take steps to assure adherence to the goals of these 
statutes and regulations by the Secretary of Transporta­
tion and all other officials concerned. Moreover, the 
Congress will have to exercise its responsibility for 
oversight of these matters. 

However, it will be necessary to strike a sensible 
balance, and to devise procedures whereby environ­
mental issues are explored fully but also efficiently and 
expeditiously. Environmental protection is not to be 
compromised, but the building of a better, stronger 
airport and airways system is a basic and urgent 
requirement of the people of this nation. 

NATIONAL AIR TRANSPORT PLANNING 

Steps have been taken in recent years to develop an 
effective national air transportation plan, but such plans 
as have been issued, and even the requirements for 
those to be prepared in the future pursuant to recent 
legislation, would still seem to fall short of the com­
prehensive planning that the nation urgently needs. 
We briefly discuss below existing plans and legislation 
relevant to them. 

National Airport Plan 

Pursuant to the Federal Airport Act of 1946, as 
amended, the FAA is directed to develop a national plan 
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for "a system of public airports adequate to anticipate 
and meet the needs of civil aeronautics .... " The 
latest revision of this plan, the 21st, was issued in 1968, 
and intended to cover Fiscal Years 1969-1973. 

This plan does not pretend to be a comprehensive 
plan for air transportation in the United States, but is 
limited to estimates of needed additional airports and 
extensions of existing airports, classified by geographic 
location. While prepared in consultation with other 
agencies of the federal government, as well as state and 
local authorities, it appears to reflect little more than 
the gap between present capacity, on the one hand, and 
present and estimated future demand on the other. 
Availability of necessary local sponsorship and financ­
ing is simply assumed, as is the provision of necessary 
ground access facilities. Apparently no attention is paid 
to the possibility of mass ground transportation as an 
alternative to short-haul air passenger services; in fact, 
it is stated that "airport activity alone does not presently 
justify a 'special' rapid transit unit." 

Illustrative are the detailed prescriptions for airports 
in the New York metropolitan area. One new air-carrier 
jetport is called for, its location designated as in New 
Jersey but with no further specificity. Fifty million 
dollars is set forth as the estimate for its total cost. 

The National Aviation System Plan (Ten-Year Plan 
1971-1980) 

Issued in March 1970, this plan is drawn on the as­
sumption that the Airport and Airway Developn:ent 
Act of 1970 would pass, as, in fact, it has, but it does 
not purport to resemble either the "national transporta­
tion policy" or the "national airport system plan" 
called for by the latter. As it is in large part a spending 
estimate, its objectives are apparently scaled down to 
conform to anticipated federal appropriations. 

For example, the plan projects a total federal contri­
bution of $2.5 billion over the 10-year period, for new 
and existing airport development. This is to represent 
50 percent of total cost, estimated at $5 billion. This 
anticipated expenditure must be allocated between 
air-carrier airports and general-aviation airports, be­
tween improvement of existing airports and construc­
tion of new ones, and among airports of high, medium, 
and low density. A total of $2,391 million is allocated 
for 10 new, high-density airports (the federal com­
ponent being half of this sum). It seems doubtful that 
this amount would be adequate, especially when com­
pared with the over $200 million estimated cost for 
runway additions at Kennedy. 

Recognized in the plan is its vulnerability to local 
governmental decision-making; although the plan calls 

for a badly needed airport, it will not be built if local 
funding is not provided or if local authorities cannot 
agree on a site. If, as may be assumed, at least one of 
the contemplated new airports is intended for the New 
York metropolitan area, events of the past demonstrate 
the likelihood that, without adequate new federal 
authority to select sites, this portion of the plan will not 
be implemented. 

Assumed in the plan is the provision by local author­
ities of adequate ground access for passengers and 
freight. A more comprehensive plan should include 
provisions for these facilities. Furthermore, as in the 
case of the National Airport Plan, this plan appears to 
treat aviation in isolation from alternate modes of 
mass transportation. 

While the plan is certainly a start toward the type of 
planning so urgently needed, so many of the factors 
that bear upon the dimensions of the need for airport 
expansion and the feasibility of the contemplated pro­
grams are beyond its scope, that it cannot be regarded 
as sufficiently comprehensive to meet today's or tomor­
row's requirements. 

The Airport and Airway Development Act of 1970 

The most recent step toward true air transport system 
planning was taken in this statute, which requires the 
Secretary of Transportation to prepare two major plans. 

The first of these, a "national transportation policy," 
is to be submitted to Congress for approval within a 
year of enactment of the statute (hence, by May 1971). 
In its preparation, the Secretary is required to con­
sider the coordination of all modes of transportation 
and the integration of air transportation with the entire 
national transportation system. 

The second, due in May 1972, and to be reviewed 
and revised as necessary thereafter, is a "national air­
port system plan" for at least a 10-year period. Con­
sideration is required of "the relationship of each air­
port to the rest of the transportation system in the 
particular area, to the forecasted technological develop­
ments in aeronautics, and to developments forecasted 
in other modes of intercity transportation." Consulta­
tion with other federal agencies, especially in connection 
with environmental effects, is required. 

References in the statute to consultation with state 
and local agencies are surprisingly limited. The Secre­
tary of Transportation is obliged, "to the extent feasi­
ble," to consult "with planning agencies" and to "pro­
vide technical guidance to agencies engaged in the 
conduct of airport system planning and airport master 
planning to insure that the national airport system plan 
reflects the product of interstate, state and local airport 
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planning." Provisions for consultation concerning en­
vironmental changes refer only to federal agencies. 
There is nothing in the statute, however, that would 
prevent a Secretary so minded from engaging in fuller 
and more meaningful consultation with state and local 
officials, and, at least with respect to the environment, 
it is likely that the Council on Environmental Quality 
would seek to induce such consultation as is necessary 
for compliance with the provisions of the National 
Environmental Policy Act of 1969. 

While a long step in the rfght direction, these pro­
visions still fall short of what is needed. Consultation 
is vital, but conferences do not always resolve differ­
ences and, under present law, the Secretary will have 
no assurance that his plan can be effectuated. So long 
as a governor, a mayor, a county official, or even a 
village board can prevent the construction of a jetport 
vitally needed by a major metropolitan area, the best 
of theoretical plans may still remain nothing more than 
a sheaf of paper poignantly telling the story of what 
might have been. 

A significant part of the Act is the establishment of a 
trust fund, similar to the Highway Trust Fund, com­
posed of revenues from user taxes. No more than $840 
million may be obligated by the Secretary over the next 
five years for airport construction and development; 
however, not less than $250 million a year is authorized 
"for the purpose of acquiring, establishing and improv­
ing air navigation facilities." 

Considering that the trust fund is expected to run up 
to $1 billion or more a year in the next few years, a 
substantial amount will be available for air traffic 
control and navigation facilities. We feel that, at this 
stage of airway development, this is where the emphasis 
should be placed-not just for safety, but for providing 
a more rational use of existing airport capacity. At the 
same time, long-range planning for new airport capacity 
can go forward. 

With an estimated tripling of revenue passenger-miles 
in the next decade and a further increase by 1990, 
planning should proceed as quickly as possible in view 
of the long lead time necessary to construct needed 
facilities. The Airport and Airways Act does not seem 
to change the existing system of air transport operation 
in any significant way. But it does place a positive 
responsibility upon the Secretary of Transportation to 
take an entirely new look at the whole structure of 
transportation in this country, particularly as air trans­
port is interrelated with other transport modes. 

In such a planning study, we suggest including the 
following items, which came to our attention during 
the Jamaica Bay Study: 

First. We should be considering now the location and 

development of a limited number of large regional, 
intercontinental airports to meet the expected domestic 
and international travel demand. The necessary char­
acteristics of these airports, as well as procedures for 
siting and funding them, are suggested above. 

In addition, we recommend that the FAA and the 
CAB under a joint arrangement investigate the present 
use, and necessity for service, of all major public and 
private airports including the practicability of present 
routes, schedules, and aircraft; the environmental im­
pact of present airports on their surrounding com­
munities; and the long-range need for their continued 
utilization. 

Second. A systems analysis of the location and use of 
existing and needed airports must be made to determine 
a region's requirements for facilities to serve commer­
cial and general aviation. Federal funding on a formula 
basis should be re-examined in light of this systems 
study. 

Third. Assessing the role of air transport as part of 
a total transportation system presents difficult problems. 
A plan should consider the coordination of air, rail, 
and other mass transit and highways, and should assess 
the priorities for their use and for governmental expen­
ditures to assist them in achieving their purposes most 
effectively in the total system. 

As we have suggested earlier, such a plan might in­
clude joint planning and funding between the FAA, mass 
transit and the highway and rail agencies, to improve 
existing airport access and terminal congestion and 
prepare for future growth in passenger and cargo 
traffic. With the siting and operation of new airports, 
guidelines should be developed for including mass 
transit access, and airport location near to the Interstate 
Highway System. 

Fourth. The Secretary of Transportation should give 
special attention, as part of his study and recommenda­
tions concerning the planning process, to the environ­
mental impact of airport noise. 

Currently, large numbers of people near major air­
ports are exposed to NEF levels above 30. We believe 
that national standards, methods of measurement, and 
guidelines for tolerable environment noise can be 
established and that a national commitment should be 
made to reduce aircraft noise in residential areas to a 
level of no greater than NEF 20. A firm technological 
base exists for production of engines for subsonic air­
craft that will reduce the noise impact to levels very 
much lower than the present ones. 

What is needed is a national decision to proceed, on 
the shortest possible time scale. We believe such a 
decision will enhance the future of commercial aviation. 

We recognize that the FAA has for some time had 
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regulations prescribing aircraft landing and takeoff 
altitudes and use of runways that provide for minimiza­
tion of noise impact [14 CFR Sec. 91.87 (d), (f) and 
(g)], as well as regulations applicable to specific airports 
(see 14 CFR Sec. 93.33 with respect to Kennedy). Such 
controls have been just sufficient to pre-empt the field, 
and to bar state and local governments from legislating 
to protect their citizens from the impact of airport 
noise without really contributing substantially to allevia­
tion of the problem. 

As the "quiet engine" program goes forward, we feel 
that the Department of Transportation has concurrent 
responsibility-particularly under the National Envir­
onmental Policy Act of 1969 (P.L. 91-190)-to impose 
stringent airport-noise standards and abatement pro­
cedures at all airports over which it has jurisdiction. 
Furthermore, consideration should also be given to 
requiring effective local zoning regulations, to ensure 
that noise-impacted areas are emphasized only for 
compatible uses, as a condition to granting assistance in 

airport projects undertaken under the new Airport 
and Airways Act of 1970 [Sec. 51 (b), P.L. 91-258]. 

CONCLUSION 

The unhappy fact is that we have a system of airports 
and airline service that was designed for yesterday. 
Demand for air travel has spread across a broadening 
spectrum of income levels, making forecasts inherently 
uncertain. Airport facilities are struggling to cope with 
the larger aircraft. General aviation has become a 
very significant user of the air and ground space. Access 
to and from the airport has become a serious congestion 
problem. 

The underlying theme of our conclusions is that, 
because safe and adequate air transport service is a 
national issue, far greater responsibility and authority 
must be assumed by the federal government for the plan­
ning, regulating, and developing of an effective, modern, 
national air transport system. 
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Resources and Marine Sciences Center and Professor of Civil 
Engineering. He received his BS degree from the University of 
Michigan in 1936 and his MA degree in 1955 from American 
University. He is a specialist in the field of water resources 
policies and problems. 

JAMES A. FAY received a BS degree in 1944 from the Webb 
Institute of Naval Architecture, an MS degree from the 
Massachusetts Institute of Technology, and a PhD degree from 
Cornell University. Dr. Fay is Professor of Mechanical En­
gineering at MIT and is the chairman of the Boston Air Pollu­
tion Control Commission. 

PHILLIP o. Foss is Professor and Chairman of the Department 
of Political Science at Colorado State University. He received 
a BA in 1947 from the University of Washington and an MS 
and PhD from the University of Oregon. He is a specialist in 
the fields of public administration and natural resources ad­
ministration. 

WALLACE D. HAYES received a BS in 1941 and a PhD in 1947 
from the California Institute of Technology. He is a specialist 
in the area of theoretical fluid mechanics and is currently 
Professor of Aerospace Sciences at Princeton University. 

LAWRENCE E. HINKLE, JR. is Director of the Division of Human 
Ecology at the Cornell University Medical Center. He received 
his BA degree from the University of North Carolina in 1938 
and his MD degree in 1942 from Harvard Medical School. He 
has done extensive research in the areas of medicine and human 
ecology. 
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MATTHEW HOLDEN received his BA degree in 1952 from Roose­
velt University and his MA and PhD degrees from Northwestern 
University. Dr. Holden's principal research has been in the 
area of urban politics; he is currently Professor of Political 
Science at the University of Wisconsin. 

JOHN F. KAIN is Professor of Economics at Harvard University. 
He received his BA degree from Bowling Green State University 
in 1957 and his MA and PhD degrees from the University of 
California at Berkeley in 1961. Dr. Kain is a specialist in 
urban, regional, and transportation economics. 

JACK L. KERREBROCK is Director of the Gas Turbine and Space 
Propulsion Laboratories and Professor of Aeronautics and 
Astronautics at the Massachusetts Institute of Technology. He 
received his BS degree from Oregon State University in 1950, 
an MS degree from Yale University in 1951, and his PhD 
degree from the California Institute of Technology in 1956. 

RICHARD v. KNIGHT is Research Associate for the Conservation 
of Human Resources Project at Columbia University. He re­
ceived his BS degree from Columbia in 1966 and his PhD 
degree in 1970 from the London School of Economics. He is a 
specialist in urban economics and economic development. 

KARL D. KRYTER received his BA degree from Butler University 
in 1939 and his PhD degree from the University of Rochester in 
1943. He is a specialist in the area of psychoacoustics and 
physiological psychology and is currently Director of the Sen­
sory Sciences Research Center, Stanford Research Institute, 
Menlo Park, California. 

DORN c. MCGRATH, JR. is Associate Professor and Chairman of 
the Department of Urban and Regional Planning at the George 
Washington University. He received his BA degree in 1952 from 
Dartmouth College and his MCP degree in 1959 from Harvard 
University. Mr. McGrath is a consultant on community plan­
ning and metropolitan airport development. 

HENRY w. MENARD is Professor of Geology at the Institute of 
Marine Resources and Scripps Institution of Oceanography at 
the University of California in San Diego. He received his BS 
and MS degrees from the California Institute of Technology 
and his PhD degree from Harvard University in 1949. Dr. 
Menard is a member of the National Academy of Sciences. 

ANDREW J. MEYERRIECKS received his BA degree in 1950 from 
the University of Tennessee and his PhD degree from Harvard 

University in 1958. Dr. Meyerriecks is currently Associate 
Professor of Zoology at the University of South Florida in 
Tampa; he is a specialist in ornithology and comparative 
ethology. 

RICHARD s. MILLER is Oastler Professor of Wildlife Ecology at 
Yale University. He received his BA degree in 1949 from the 
University of Colorado and his PhD degree in 1952 from 
Oxford. Dr. Miller is a specialist in the field of population 
ecology. 

BARRY A. PASSETT received his BA degree in 1956 from Wesleyan 
University and his MPA degree in 1959 from Princeton Uni­
versity. A specialist in the field of community relations and 
organizational change, he is president of Systems for Change, 
Inc. 

IRWIN POLLACK is Professor of Psychology at the University of 
Michigan. He received his BS degree from the University of 
Florida in 1945 and his PhD degree from Harvard University 
in 1949. Dr. Pollack is a specialist in the field of psycho­
acoustics. 

ALBERT J. ROSENTHAL is Professor of Law at Columbia Uni­
versity Law School. He received his BA degree in 1938 from 
the University of Pennsylvania and his LLB from Harvard 
University in 1941. Mr. Rosenthal is a specialist in constitu­
tional law, contracts and commercial transactions, and environ­
mental law. 

ROBERT SOCOLOW received his BA in 1959, MAin 1961, and PhD 
in 1964 from Harvard University. He is a specialist in high­
energy physics and is currently Assistant Professor of Physics 
at Yale University. 

E. WINSLOW TURNER is General Counsel to the Subcommittee 
on Intergovernmental Relations in the United States Senate. 
He received his BA degree from Dartmouth College and his 
JD degree from the Northwestern University School of Law. 
Mr. Turner is a specialist in intergovernmental relations and 
environmental law. 

ALAN A. WALTERS is Cassel Professor of Economics at London 
School of Economics. He received his BS in 1951 from the 
University of London and is a specialist on statistics and 
econometrics. Mr. Walters is a member of the Commission on 
the Third London Airport. 



In the course of this study, a large number of individ­
uals and organizations supplied source material and 
other information relevant to Jamaica Bay and Ken­
nedy Airport. These are listed below, with special ap­
preciation. 
The Port of New York Authority: Austin J. Tobin, Executive 

Director; Matthias E. Lukens, Deputy Executive Director; 
Neal R. Montanus, Deputy Director of Aviation; Laurence 
A. Schaefer, Chief of Aviation Planning; George Howard, 
Lou Achitoff, L. L. Calta, Hayden Johnson, Morris Sloane, 
Thomas Carver, William Geiss 

Environmental Protection Administration of the City of New 
York: Jerome Kretchmer, Administrator; Martin Lang, 
Assistant Commissioner and Director, Bureau of Water Pol­
lution Control; Maurice Feldman, Commissioner of Water 
Resources; William Pressman, Project Engineer 

Parks Recreation and Cultural Affairs Administration of the 
Cit~ of New York: August Heckscher, Administrator; 
William Ginsberg, First Deputy Administrator; Elliot Wallin­
sky, Alan Moss, Richard Bader 

New York City Transportation Administration: Constantine 
Sidamon-Eristoff, Administrator; Charles Leedham, Robert 
Schumacher, AI Davner, John Kaiser 

City Planning Commission: Donald H. Elliott, Chairman: 
Ismail Khan, Richard Lam 

New York City Bureau of the Budget: Frederick O'R. Hayes, 
Director; David Grossman, Deputy Director 

Thomas F. Harrison, Assistant Attorney General, Division of 
Environmental Protection, State of New York 

Metropolitan Transportation Authority: William J. Ronan, 
Chairman 

Tri-State Transportation Commission: J. Douglas Carroll, 
Executive Director; Richard DeTurk, Paul Winston 

Triborough Bridge and Tunnel Authority: Robert Moses, Con­
sultant to the Chairman 

New York City Department of Health 

RESOURCE 
ORGANIZATIONS 
AND 
INDIVIDUALS 

New York City Board of Education 
U.S. Department of Transportation: James D. Braman, Assist­

ant Secretary for Urban Systems and Environment; Martin 
Convisser, Office of Program Planning 

Federal Aviation Agency: Walter D. Kies, Chief of Planning, 
Northeast Region; Martin Gach, Noise Abatement Officer, 
Northeast Region; Walter Faison, Office of Aviation Planning 
and Policy; Robert Bacon, Chief, System Planning Division, 
Airports Service; Robert Paullin, Chief, Regulatory Policy 
and Standards Division; Benjamin Darden 

U.S. Department of the Interior: John R. Quarles, Jr., Assistant 
to the Undersecretary and Director, Environmental Planning 
Staff 

National Park Service: Ted Swem, Director, Office of National 
Capital and Urban Park Affairs; Edward Peetz, Chief, 
Division of Urban Park Planning; Jerome Wagers, Project 
Manager, Gateway National Recreation Area 

Joseph P. Addabbo, U.S. House of Representatives 
John W. Wydler, U.S. House of Representatives 
Shirley Chisholm, U.S. House of Representatives 
Herbert A. Posner, The Assembly, State of New York 
Guy Brewer, The Assembly, State of New York 
Sidney Leviss, President, Borough of Queens 
New York State Office of Planning Coordination: David 

Brandon, Howard Quinn, Edward Friedman 
Annina Deutsch, Executive Secretary, Jamaica Bay Committee 
John Marus, President, Rockwood Park Civic Association 
Salvatore P. Guarrena, President, Wakefield Civic Association 
Jack G. Braunstein, Chairman, National Citizens Aviation 

Council 
Jerome J. Hipscher, Chairman, Legal Advisory Council, Com­

mittee for Jamaica Bay 
New York State Urban Development Corporation: Gerald 

Poe, Project Officer 
Emanual Carballo and Diane Lacey, Special Assistants to the 

Mayor of the City of New York 
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Herbert Johnson, Superintendent, Jamaica Bay Wildlife Refuge 
George Spater, President, American Airlines and President, 

Aviation Development Council 
Aviation Development Council: James T. Pyle, Executive 

Director 
The Parks Council: Herschel E. Post, Jr., Executive Director 
Richard L. Plunkett, National Audubon Society and The 

Linnaean Society of New York 
Regional Plan Association: John P. Keith, President; Boris 

Pushkarev, Vice President for Research and Planning 
Professional Air Traffic Controllers Organization: Jack L. 

Maher, Northeastern Regional Vice President 
Air Transport Association: Stuart Tipton, President; James V. 

McGinn, Regional Vice President 
Airlines Pilots Association: D. B. Peat, Acting Safety Chair­

man, Region I 
Council on Environmental Quality: Gordon J. F. MacDonald 
Harvey Hubbard, National Aeronautics and Space Admin­

istration, Langley Research Center 
Michael Beesley, London Graduate School of Business 

Engineering-Science, Inc./New York: David W. Eckhoff, Neal 
Armstrong 

The RAND Corporation: Jan J. Leendertze 
New York Department of Environmental Conservation: An­

thony S. Taormina 
The Reverend Kieran Martin, St. Virgilius Roman Catholic 

Church 
Joseph Petrillo, Director, Community Renewal Program, Town 

of Hempstead 
U.S. Army Corps of Engineers: Col. James W. Barnett, District 

Engineer for New York; Robert H. Wuestefeld, Assistant 
Chief, Operations Division, New York District Office; F. R. 
Pagano, Assistant Chief, Engineering Division, New York 
District Office; Frank Coppinger, Assistant Chief, Soils 
Branch; Jack Gelberman, Chief, Operations Division, New 
York District Office 

Arthur Kunz, Planning Coordinator, Nassau-Suffolk Regional 
Planning Board 

Clifford H. Deeds, Town-Village Aircraft Safety and Noise 
Abatement Committee 






























	PUB_001
	PUB_002
	PUB_003
	PUB_004
	PUB_005
	PUB_006
	PUB_007
	PUB_008
	PUB_009
	PUB_010
	PUB_011
	PUB_012
	PUB_013
	PUB_014
	PUB_015
	PUB_016
	PUB_017
	PUB_018
	PUB_019
	PUB_020
	PUB_021
	PUB_022
	PUB_023
	PUB_024
	PUB_025
	PUB_026
	PUB_027
	PUB_028
	PUB_029
	PUB_030
	PUB_031
	PUB_032
	PUB_033
	PUB_034
	PUB_035
	PUB_036
	PUB_037
	PUB_038
	PUB_039
	PUB_040
	PUB_041
	PUB_042
	PUB_043
	PUB_044
	PUB_045
	PUB_046
	PUB_047
	PUB_048
	PUB_049
	PUB_050
	PUB_051
	PUB_052
	PUB_053
	PUB_054
	PUB_055
	PUB_056
	PUB_057
	PUB_058
	PUB_059
	PUB_060
	PUB_061
	PUB_062
	PUB_063
	PUB_064
	PUB_065
	PUB_066
	PUB_067
	PUB_068
	PUB_069
	PUB_070
	PUB_071
	PUB_072
	PUB_073
	PUB_074
	PUB_075
	PUB_076
	PUB_077
	PUB_078
	PUB_079
	PUB_080
	PUB_081
	PUB_082
	PUB_083
	PUB_084
	PUB_085
	PUB_086
	PUB_087
	PUB_088
	PUB_089
	PUB_090
	PUB_091
	PUB_092
	PUB_093
	PUB_094
	PUB_095
	PUB_096
	PUB_097
	PUB_098
	PUB_099
	PUB_100
	PUB_101
	PUB_102
	PUB_103
	PUB_104
	PUB_105
	PUB_106
	PUB_107
	PUB_108
	PUB_109
	PUB_110
	PUB_111
	PUB_112
	PUB_113
	PUB_114
	PUB_115
	PUB_116
	PUB_117
	PUB_118
	PUB_119
	PUB_120
	PUB_121
	PUB_122
	PUB_123
	PUB_124
	PUB_125
	PUB_126
	PUB_127
	PUB_128
	PUB_129
	PUB_130
	PUB_131
	PUB_132
	PUB_133
	PUB_134
	PUB_135
	PUB_136
	PUB_137
	PUB_138
	PUB_139
	PUB_140
	PUB_141
	PUB_142
	PUB_143
	PUB_144
	PUB_145
	PUB_146
	PUB_147
	PUB_148
	PUB_149
	PUB_150
	PUB_151
	PUB_152
	PUB_153
	PUB_154
	PUB_155
	PUB_156
	PUB_157
	PUB_158
	PUB_159
	PUB_160
	PUB_161
	PUB_162
	PUB_163
	PUB_164
	JamBayMaps.pdf
	maps001
	maps002
	maps003
	maps004
	maps005
	maps006
	maps007
	maps008
	maps009
	maps010
	maps011
	maps012
	maps013
	maps014


