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Executive Summary

Intercity travel is at the core of an increasingly intercon-
nected and competitive global economy. Without the abil-
ity to efficiently transport business and leisure travelers and
time-sensitive cargo, both domestic and international business
would grind to a halt. Since virtually all long-distance travel is
by air, along with a high proportion of shorter distance travel
between cities, metropolitan economies depend on their ability
to provide high-quality airline service to many destinations.
This is especially true for world-city regions like the New York
metropolitan area that are even more dependent on industries
with a high propensity for flying. In New York, New Jersey
and Connecticut, the leading economic sectors — financial
and business services, tourism, pharmaceuticals, media and
communications, higher education, research and development
— all rely on frequent air travel to many destinations. Indeed,
the region's status as a nexus for domestic and international
air travel is intricately linked to its role as a premier center of
global commerce.

This crucial link between air travel and economic prosper-
ity is threatened by a lack of adequate capacity in the region's
aviation system, including air space, airports and Iandside con-
nections. This is manifested in flight delays that greatly exceed
those of every other major airport in the United States. These
delays cost the region hundreds of millions of dollars each
year in lost wages and business income. In the future, without
additional capacity the impacts will be far more severe. While
delays cost valuable time and can inhibit some from flying,
having too few flights to handle demand will prevent millions
from flying and cost the region thousands of jobs and billions
of dollars.

Strained capacity at the airports is more than a local
problem. Delays at the region's three major airports — Kennedy,
Newark and LaGuardia — ripple through the national aviation
network causing delays from Washington, DC, to Los Angeles,
CA. Constraining the New York region's capacity for air travel
growth would also weaken the nation's ability to compete
for global business in finance, media and other industries for
which New York is the nation's leading international center.

Solutions will require both short-term and long-term
actions, as well as a coordinated strategy by a number of public
and private sector participants, including the Port Authority of
New York and New Jersey, which operates the three airports,
the Federal Aviation Administration (FAA), which regulates
and controls the nation's airspace, the private airlines that oper-
ate terminals and schedule flights, and the city and state agen-
cies responsible for the roads and transit network connecting
to the airports. The findings and recommendations chat follow,
while not necessarily representing the views of any organiza-
tion other than Regional Plan Association, were developed in
consultation with these and other stakeholders listed in the
appendix.

Today, the region's three airports rank 1st, 2nd and 3rd for worst
delays in the nation, s product of more flights than the region's
constrained airports and airspace can handle. While delays at
most airports in the nation averaged about 10 minutes, takeoff
and landing delays at each of our airports exceeded an average
of 20 minutes per flight. These averages mask the wide variabil-
ity that can make flying times unpredictable and frustrating.
To limit the delays created by the excessive flights scheduled
during peak times, the FAA placed a cap on hourly flights at all
three major airports. This action limits the ability of the three
airports to meet current or projected growth.

While the rata of growth Is difficult to predict, the demand for air
travel Is almost certain to continue to increase substantially over
the coming decades. Air traffic has increased in every decade
since commercial flights were introduced, and a growing inter-
national service economy will drive up demand in the future.
In 2010, about 104 million people flew in and out of our three
major airports. It is expected that the demand for passenger
volumes would reach 150 million, if the capacity is available, as
early as 2030. The growth is fueled by global economic expan-
sion, the continuing attraction of the New York region for visi-
tors, and growth in the region's population, frorn 22.4 million
today to an expected 27.3 million by 2040.

If they can be accommodated, these additional air passengers
represent a major source of growth for the region's economy. In
2009, air passengers and cargo generated $16.8 billion in wages
and $48.6 billion in sales to the region, and supported nearly
415,000 jobs. Without additional capacity, the region will
forego an increasing number of jobs, wages and sales each year.
By the 2030s, these losses could reach as many as 125,000 jobs,
$6 billion in wages and $16 billion in sales each year.

To both reduce delays and accommodate future demand for air
travel, the region will need to expand capacity by 78 additional
flights per hour during peak period, up from 236 today. This added
capacity will be needed to serve an additional 39 million pas-
sengers, who without it, would be unable to fly into and out
of the region's airports with reasonable predictability. Just to
maintain the current uncompetitive level of 20-minute delays,
there would still be a need for 45 more flights per peak hour to
handle an additional 22 million passengers.

Creating this capacity will require a combination of actions, some
of which can be Implemented in the next few years while others
could take two decades or more to complete. RPA examined six
categories oFpotenrial investments and demand management.
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technological investments and operational and procedural
changes that would transform the nation 's air tra$c control
system

Encourage the use of ou dying airports — Stewart Lnterna-
rional in Orange County and MacArthur in Suffolk County
— to free up capacity at the three major airports

3 I mprove intercity rail service to free up capacity at the air-
ports by shifting passengers from shorter-distance flights

4. Build a new airport to handle growing demand

5. Manage demand to reduce peak period flights

6. Expand rumvay capacity at the three major airports

These actions vary widely in terms of the capacity potential,
cost, timeframes, implementation barriers and environmental
i mpacts. Some actions have benefits beyond their potential to
i ncrease the effective capacity of the region's airports, and may be
regional priorities even if their ability to relieve airport conges-
rion is limited.

The potential to add capacity or reduce demand for peak
period flights was quantified for each set of actions, and the
probable magnitude of costs and other impacts were considered
in developing recommendations. Because of the costs and pos-
sible environmental impacts associated with runway expansion,
all other possible actions were thoroughly examined to deter-
mine if, taken together, they could preclude the need to physi-
cally expand the airports.

Of all the actions considered, expansion at Kennedy and
Newark airports provide the greatest potential for increasing
capacity and reducing delays. The implementation of NextGen
could potentially address capacity needs in the next five to ten
years, but it would not alleviate the need for eventual airport
expansion. Other actions would only slightly delay the need
for airport expansion, yet many also provide other benefits. To
ensure that New York maintains a world-class aviation system,
it should strive for the dual objectives of meeting a projected
demand of 150 million passengers by 2030 and reducing average
delays from 20 minutes to the national norm of 10 minutes. The
only way to meet these objectives is through the expeditious
implementation of NextGen and immediate planning for the
eventual expansion of Kennedy and Newark airports. Other
short-and-intermediate-term actions, especially expanding ser-
vice at Stewart and MacArthur airports, should be encouraged.
Improving intercity rail service should also be implemented,
both to increase traveler options and help relieve congestion
before the expansion at KennedyK and Newark is completed.

The benefits and issues for each set of actions, including the
potential of each to expand the capacity to handle peak-period
demand is summarized below.

NexGen I and II

The FAA s NextGen program is a package of new technologies,
such as Global Positioning Systems, that is used to track and
guide aircraft, as well as a suite of operational and procedural
changes. NextGen, which is being deployed by the FAA over
the next few years, is capable of reducing delays and expanding
airport landing and take-off capacity. This report concludes that
NextGen could have a favorable effect on capacity if deployed for
that purpose, but only for the next five to ten years. NextGen 1,
with full implementation expected by 2018, could add the capac-

irn for 2 1 divvhrti an hour in the peal: pchod. the impacr of NL
Gen I1 is more difficult to predict, but would both reduce dcla
and add flight capacity following its projected implementation
in 2025. Even with the most optimistic projections, however,
growing air passenger volumes will overwhelm its ability to keep
pace with demand.

Expanding Outlying Airp&

The report examined the potential for shifting demand to the
region's outlying airports, opening up more capacity at the
core airports. We concluded that Stewart Airport in Oran,-.
County, acquired by the Port Authority in 2007, and Mac.`•.
thur Airport in Suffolk County, each would have a positive
effect, but would only attract slightly more than 2.5 million
the 150 million passengers expected in the 2030s. or about
of the 80 additional peak periods flights needed by the 20.x,'
Expansion of air service at these airports would bring oche i
efits, including better access for locally generated traffic in the
Hudson Valley and Long Island, and give a boost to those local
econom ises. A longer-term action could include the introductio
of passenger service at Monmouth Airport, which could divert
as many as 3 million passengers from Newark Airport.

Improved and High-Speed Intercity R .

Higher speed intercity rail service is another means to attract :r
passengers, as it has done in recent years with improved service
the Northeast Corridor. The promise of still faster trains coup
attract still more customers. The expected progress in rail speed
by 2030 could shift 2 million air passengers, or the equivalent c
about nine peak period flights. Truly high -speed trains, which
wouldrequire significant investments in new rights -of-way,
would expand rail's attractive power to over 4 million passen-
gers. A number of factors prevent these estimates from being
higher. In particular, only 15 percent of the air passenger trip, t:
and from the airports in the region are to locations within ^i1) 0
miles, and a large share of air passengers flying short distant
are connecting at the New York airports to other places, mal, w
their use of rail to reach New York inconvenient for making
connections. In addition to these modest improvements in flip};:
capacity, high-speed rail would add a new dimension to intcrc it ..

travel with a number of other travel and economic benefits.

Building a New Airport

Building an entirely new airport is difficult in a region as dense !\
developed as the tri-state metropolitan area. There must be suf
ficient land in locations that are both suitable for development
and accessible to enough potential passengers that would chi
it over existing airports. An exhaustive search for parcels ].a
enough to hold a new airport within 40 miles of the Manh.i t-
tan central business district (CBD) located no appropriate sire..
The possibility of expanding existing outlying airports was also
examined, but these sites were either too small or too far from
the CBD. Finally, the concept of constructing an airport island
to serve the region was evaluated. It was concluded that the
costs for a project of this scale, along with the requirement to
close either Kennedy or Newark to open up airspace for the n, .
airport, made this option untenable at this time.
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Managing Demand

A number of potential demand management tools have been sug-
gested to use existing capacity at the three major airports more
effectively by encouraging higher capacity aircraft and by better
utilizing the times when airport capacity is not fully used. Ihese
include bans of small-sized aircraft (under 50 seats), ban of short
flights (under 250 miles), a cap on the frequency in over-served
markets, pricing of peak flights to encourage shifts to the off-
peak, and auctions. Most of these either proved unworkable or
had only a small impact on freeing capacity. A limited number of
recommendations emerged from this investigation, including the
possibility of thinning out service in saturated markets. These
recommendations, most of which would be resisted by some
constituencies, deserve consideration for their beneficial effects
on the margin, particularly in the long term at La Guardia, since
physical expansion is not feasible there.

Regulation can play another role though. As passengers
respond to higher speed rail service or shift to outlying airports,
there is no guarantee that airlines will respond by dropping peak-
hour flights. The establishment of a process to encourage airlines
to drop peak-hour Rights would make these other travel options
more effective to free up peak airport capacity.

Ground Access and Impact on Airport Capacity

The report concludes that the limitations of ground access, while
i n need of attention, do not limit growth. While traffic condi-
tions may cause additional delay and may deter some prospective
passengers, they will not discourage a large number from flying if
the imperatives to fly are there. Collaboration among the trans-
portation agencies is recommended to ease traffic congestion
and co develop the promising short- and long-term bus and rail
transit options to all three airports outlined in this report.

Expand Existing Airports

After consideration of all the potential capacity -increasing and
delay-reducing actions — NextGen, outlying airports, intercity
rail, and regulatory actions — this report concludes that expan-
sion of the capacity at Kennedy and Newark will be necessary.
Options to expand La Guardia, with a smaller footprint in a
more developed area, would result in less new capacity with
greater impacts on local communities and navigation of sur-
rounding waterways.

The Port Authority should begin to plan now since airport
expansion will not happen overnight and serious capacity defi-
ciencies will become even more apparent in the next ten years.
At Kennedy, four alternative configurations meet basic airspace
and capacity criteria. Each has its advantages and disadvantages.
The choice among them, or with possible variations and phasing
Plan s, should be made by the Port Authority, working with the
local and environmental communities, in the next few years. At
Newark, one configuration stands out. It is within the airport
footprint, minimizing impacts off -site, but it would require the
redesign and relocations of one or more of three terminals on the
airport.

Conclus'10f]

A successful expansion or reconfiguration at Kennedy and New-
ark, along with NextGen, can meet the twin goals of capacity
anddelay reduction in the 2030s and beyond. Choosing inaction
will result in an economic drain on the region. It will discourage
business, limit visits, and prevent our region from fully partici-
pating in the global economy.

The inability of the combined impacts of NextGen, outlying
airports and faster intercity rail to stem the need for eventual
airport capacity expansion should not be viewed as a reason
to deemphasize these actions. To the contrary, they are each
of great value. NextGen will allow the reduction of delays and
the expansion of capacity through more accurate tracking and
more flexible airspace opportunities. Outlying airports such as
Stewart and MacArthur will serve localized areas, building up
local economies and offering air travel options. Faster rail travel,
particularly in the Northeast Corridor, will divert travelers from
the highways and knit together the economies of the Northeast.
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fJlapter 1

The Region's Airports Today

Most of the New York region's residents and businesses rely
on the Port Authority of New York and New Jersey's three
commercial airports — John F. Kennedy International (JFK),
Newark Liberty International (EWR) and LaGuardia Airport
(LGA).' These three airports serve over 100 million passengers
annually and account for the 95 percent of the 3,700 daily
scheduled commercial airline aircraft operations in the region,'
and about two-thirds of the 5,000 daily commercial operations
at airports within 100 miles of Columbus Circle in Manhat-
tan, The three major airports have only a limited general avia-
tion function; however, JFK and EWR airports are among the
largest, by volume, air cargo facilities in the world.

The Port Authority also owns and operates Teterboro
(TEB) airport, a "reliever" facility located in Bergen County,
New Jersey, and in 2007 acquired the lease to operate Stewart
International Airport (SWF) in Orange County, New York.
TEB is predominantly used by private corporate jets (6996), last
year serving almost 140,000 aircraft. SWF currently has three
commercial passenger airlines that combined served almost
400,000 passengers in 2009, a significant drop from a high of
over 900,000 in 2007 before the recession.

The Growth of Air Travel: 1948-2009

History

In 1948, the three major airports in the tri-state New York-
New Jersey-Connecticut metropolitan region' —LaGuardia or
LGA (originally known as New York Municipal Airport), New
York International (commonly known then as Idlewild and
now JFK International or JFK), and Newark (now Newark-
Liberty International or EWR) carried 3.6 million passengers
per year, or about 1,000 a day.' Most of this traffic was at LGA;
JFK had opened for commercial service only that July (1948).

In the sixty years that followed, combined traffic at the
three airports increased by a factor of 30, a rate far surpassing
population growth in either the region or the United States. By
2007, over 109 million passengers, an average of almost 30,000
per day traveled through these three airports, although it has
declined to 101.6 million in the last two years in response to
the deep recession.

This phenomenal growth has been fueled by many factors:

Air Travel Demand at New York Airports: 1948 to 2009
Sol_iruE: FO B '. Vanowv and Regional Plan hssnoaYrc,n
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u The Port Authority i a Sri-stare agency wich rrsponsibilicy for airports. ports, intcr-
sure wirer crossings and other transporrarion facilities within the core of the New York
mctropubran area.

The FAA's ASPM daum only includes sshaluledoperstions for EWR, JFK. LGA,
Wcsrchcster Cou nty, Teterbom. MacArthur and Stewart Airports (Allentown, Tweed
N  Haven and Atlantic City are not included).

3 The region is defined b y Regional I slan Association as the 3t.county, three-scare, mIr
ropolkan uea centered in New YorkC:icy and extending to central Connecticut, all ,ri
Long Island. the Hudson Valley to include Dutchess and Ulster counties, and to contra I
and western New Jersey.

4 In this report these tbree airports will be referred to as J FK. EGA and E W.R, "i ng
the official three-Imcr airport designations.
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• the expansion of incomes that makes air tra%cl more aflord-
able;

• the development of faster and more comfortable jet aircraft
wirh greater flying range to serve more places;

• ai r fares that grew much more slowly than the rate of infla-
r ion, owing in part to deregulation of the airline industry
starting in 1978;

• the growing national economy;

• a growing immigrant population who retains ties to its
homelands, and globalization of the world's economy.

Figure 1.I depicts the growth ofpassenger traffic at the three
major airports individually and collectively. The growth has been
relentless, but uneven, fueled by several key events.

In the early years — 1948 to 1969 — the three major airports
under the management of the Port Authority, saw rapid growth
I tom 3.6 million to almost 40 million annually, or an average of
about 12 percent per year. This period was characterized by suc-
cessively more attractive passenger aircraft. In 1950, eight years
before the first jets were introduced at JFK, scheduled airlines
flew non-stop to only 51 destinations. Then the workhorse
aircraft was the DC-3 with an effective range of 500 miles and a
cruising speed of 150 miles per hour. This led to "puddle-jumper"
routings that stopped at many cities on the way to the Midwest
and beyond, which made for time consuming and unattractive
choices.

By the early 1950s, the newly introduced Douglas DC-6
and the Lockheed Constellation in the longer distance markets
expanded the range, but it still took eight hours to travel coast
to coast at about 325 mph. The Constellation required two stops
for refueling to reach continental Europe. For trips to Central
and South America, refueling took place in Havana, Cuba, and
Port of Spain, Trinidad.

Jets arrived at JFK in the form ofthe Boeing 707 and DC-8
in the late 1950s. They were able to cut coast-to-coast and trans-
Atlantic travel time by almost half and had a range to allow non-
stop flights to and from many more places. Flying also became a
more pleasant experience since jets fly at higher altitudes where
the ride is smoother and quieter than their propeller driven
predecessors. In the ren years after the introduction of jets, air
passenger traffic at the New York airports almost tripled. JFK
grew the fastest, as international travel became more common-
place, reinforced by the location of the United Nations in New
York and its standing as the sole gateway across the Atlantic to
the rest of the United States.

The effect of the introduction of new services is reflected in
the growth of each of the airports and the share of travel they
captured. In 1954 JFK captured only 31 percent of the air travel
i n the region, but by 1964, with the advent of the jet, its share
had grown to 64 percent. Similarly, the lengthening of the LGA
runways in 1.966 to accommodate the new smaller jet aircraft
like the Boeing 727 led to a rising share of the region's air travel
at LGA, rising from 15 percent in 1963 to 34 percent in 1972.
This growth at LGA was limited by the perimeter rule, which
limited flights from LGA to distances of no more than 1,500
miles s

Another factor chat affected the relative use of the three air-
ports was airline deregulation. Put in effect in 1978, it produced
ne \v airlines, stiff competition and lower fares. One of the first

:, r,i1r tFas in place informally K inec tic 19i!1S rn en^oursge greuu use afJPK,
:, NY t !•, , ,J "' I ' . i! ,I, r.	 and From Denver, which were

and most iocalh notable lo%ti cost carriers in tic NcN% 1! -ork area
was Peoples' Express. The advent of Peoples' Express at EW R.
brought about much lower fares. The resulting bump in traf ,: at
EWR is evident in Figure I.I. This bubble collapsed in the late
1980s, and traffic subsequently dropped. During this bubble,
EWR's share of the New York traffic jumped from 19 percent in
1980 to a high of 37 percent in 1986, before the collapse of that
airline brought EWR's share down to the low 30 percent range

where it sits today.
While People Expresso was one of the most notable nc%%

carriers in the New York region, it was not alone. Other airlines
such as New York Air, also started new services. These carri-
ers ultimately went bankrupt or were bought by other airli nett.
Deregulation had achieved its objectives of increasing competi-
rion, lowering fares and increasing air travel.

The latest and most notable new entrant carrier is JetBlue,
which started service at JFK in 1999- Between 2003 and 2008,
JFK grew from 38 percent to 45 percent share of the three major
New York airports as JerBlue increased its service volume and
other carriers responded with new flights of their own.

This history suggests that the region's airports cannot be
planned monolithically. Changes in the way the airports func-
tion have varied in the past and arc likely to do so in the futu re.

Today, scheduled airlines fly directly from the New York air-
ports to 226 locations around the world to places as far removed
as Honolulu, ,Moscow and Beijing.

The impact of the E=conomy on

Air Passenger Demand

Upgrades in aircraft drove the growth of air travel, but economic
conditions were no less important. Starting in the late 1960s
and continuing to 1977, New York City experienced a major
economic downturn -- Manhattan alone lost 20 percent of its
jobs from 1969 to 1977. During this period air traffic averaged
an annual growth of only 1.0 percent. Higher fares and fuel
shortages brought on by the energy supply crisis of 1973 — 19774
also had an effect on air traffic.

The 1990s brought consistent growth, interrupted by the
tragedy of 9111 and the economic downturn of 2000-2002.
Air traffic continued to track the economy, expanding through
2007 before declining in 2008 and 2009 in response to the deep
international recession.

The impact of the economy on air travel has been evident
throughout, even during periods of other positive and negative
events. Since 1948 there has been nine recessions, each coincid-
ing with either slower growth rates or declines in air traffic. I n
Table 1.1 the air passenger changes are shown for these nine
instances and are contrasted with the growth in the years im me-
diately before and after the recession years. In every instance the
growth was higher in both the before and after years. This sug-
gests that air traffic growth generally tracks cycles in the region's
economy.

Even as air passenger growth rates are buffeted by econom is
conditions, there is an underlying trend as the industry matu res.

The annual growth rate averaged 12 percent prior to 1969, but
only about Z.5 percent since. Each cen year period since 1969
registered a lower rate than the decade before; 3.6 percent from
1969 to 1979, 3.1 percent from 1979 to 1989, 1.8 percent from
1989 to 1999, and 1.5 percent from 1999 to 2009. These data
track the maturation of the aviation industry. While the futu re
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could van • froth these past trends, they providc contcxt for the
evaluation of future demand and its implications.

Regional Economic Impacts

In December 2009, the FAA published DieEcarwmic Impact of
Civi[Aviation an thr U.S. Economy. According to this study, in
2007, civil aviation generated $ 1.7 trillion in sales and wages and
supported about 11,512,000 jobs throughout the country.

A recent Port Authority study completed by Landrum and
Brown estimated that in 2009 passenger aviation traffic at the
three airports in our region generated a total of $16.8 billion
in wages and $48.6 billion in sales to the region and supported
nearly 415,000 jobs. This economic impact falls in three catego-
ries:

• Operating impact of the aviation industry. on- and off-
airport services rendered to passengers.

• Economic impact of air visitors to the region, including tour-
ists and business travelers.

• Economic impact from investment in airport infrastructure

Details from this analysis are presented as Table 1.2.

Airports Today: Too Little Capacity

for Growing Demand

Measured by the percentage of Bights that are delayed, the New
York metropolitan region's three major airports are the worst
performing among the 31 largest in the nation.' The reasons for
their poor performance can be put simply - very high demand
and too little capacity. This region has more air passengers than
any other metropolitan region in the nation because it has more
people and more economic activity than any other metropolitan
area. And New York City is the most attractive destination for
tourists in the nation, overtaking Orlando in 2008.

Meanwhile, the three airports each have limitations on their
abilities to handle the demands placed on them. They are limited
in size and surrounded by residential and commercial develop-
ment, constraining expansion options. Runway layouts thwart
their full use because of intersecting or closely spaced parallel
runways. The three airports (plus Teterboro, Islip and to some
extent Westchester County airport) share much of the same
airspace - all within a twelve-mile radius, which creates con-
flicts that lower their individual and collective capacity. A more
detailed technical discussion on how the physical configurations
and operational environments of our three airports contribute to
aircraft delays will be presented in Chapter 2.

In the most recent full year of data (2009), EWR ranked first
(worst) with 34 percent of their flights arriving late, LGA second
.worst with at 31 percent and JFK fourth worst at 26 percent. In
2007 when passenger volumes were higher before the impacts of
the recession were felt, late arrivals and departures had reached
their all-time peak. That year the New York airports performed
at their worst levels, with the arrivals late 41 percent of the time
at LGA, 40 percent at EWR, and 37 percent at JFK. The share
of departure operations leaving late at the three airports ranked
slightly higher than late arrivals, since the airlines schedule
excess time, referred to as "padding: at the gate before they

-- A delayed Right is defined by the FAA As being more than 15 minute behind rite sched.
u1cd arrival or departurc time..

Air Passenger Growth Dampens During Recessions
Anattal Growth Rates, percent

1100"0011 year(s) of
Y40431 Pf*dmm Yam amc" iut Folowiliatl rear

1964 20.6 12.1 16.3

Jllf50 10 8 0.8 14.9

19".1801 14.9 3.8, 3,8 6.7

1576 20 -2-6 23

IM, 1976 41 A7,-3.5 7.8

JIM, IM 10.7 2.2, *1.1 5.5

1891 0.5 -8.8 5 -3
2661, 2002 3.6 -9.6.-2.9 3,0

2668, 2068 4.7 -2.6. -4.4 NA

Source: Port Authority and Reglwial Plan Asamiation

ABLE 1.2

Passenger Economic Impact Summary for the NY/NJ Region
to Million S 2009 JIM EIM! LIMA TOTAL

Passenger Wages 51509 $5,929 ;2,042 $11,480

Operating Sales $9,898 $16,483 $5.779 $32,160
Impact

Jobs 67,134 112,685 38,798 $218,617

Ylsltor Wages $2,092 $3,531 $2,151 $7,774
Economic sales $5,551 $9,391 $5,707 ;20,649
Impact

Jobs 52,552 89,117 53,834 $195,503

Total of Wages $5,601 $9,460 $4,193 $19,254

der& Sales 915,449 ;25,874 $11,486 $52,809
VlaRor Impact

Jobs 119,686 201,802 92,632 ;414,120

Am" 0&D Pax 25.1 36.8 20.0 $82
Passeagors connecting pax 8.4 9 3 1.8 $20
1Mglkas^

Total Pax 33.5 46.1 21.8 $101

ltepact per Wages 9167 $205 $192 $190
1,000,006 Sales $461 $561 $527 $521
Passeagers/Hsftors

Jobs 3.573 4,37 7 4,249 4,084
,uwrres, Pr,rt 4utt,nnl y : Landrum;;, Brown ardk SLL

depart. When arrivals and departures are combined, in 2009
EWR ranked worst among the 31 largest airports in the nation,
LGA second worst, and JFK ranked sixth from the bottom.

The Cost of Congestion and Delay

The economic costs to the region of delays at the three major
New York airports were documented for the Partnership for
New York City (NYCP) by consultants in February 2008" The
report estimated that in 2008 business travelers lost almost
$700 million from delays and personal or tourist travelers lost
about $1 billion. These estimates were made assuming avalue of
time, Le. what travelers would be willing pay to avoid the delays,
which is a standard practice in transportation analysis s These
value-of-time estimates were set at $40.10 per hour for business
travelers and $23.30 for the personal travelers. The NYCP study
also calculated the annual cost to shippers ($136 million) and
to the airlines in higher labor costs and the greater fuel costs
from delays ($834 million). Their estimates do not include delays
associated with poor weather since they cannot be attributed to
the airports themselves.

8 7h4 Economic Costs of Congestion at New York's Principal Airports: Final Report:
October 22 . 2008: ITDR / Ii LB Decision Economics, Inc.

9 U.S-Departure:n oFTraneporta[inn. Re,isc I) el+err nenr Guidanrr: Valnarirm nl
Tnre1 Tirot in Economic .3 hales$+." 11111;, rablr^ -t and ^_

is • The Region's Air ports Today • Regional Plan 4^, soi; atEon



The delays calculated for the NYCP were based on the
average departure and arrival delays at the three airports for
the sample months of February, March, July and August 2007.
These averages are reported for peak weekdays in Table 1.3. The
estimates based costs of passenger delays on these averages. The
methodology includes the time difference between actual and
scheduled departure rimes. The passenger plans his or her jour-
ney based on an expectation that a flight will depart on time. The
lateness of a flight's departure is added to the passenger delay,
even though the new flight has nor yet experienced any delays.
The analysis showed that on-time performance deteriorates as
The day progresses. In 2007, passenger delays escalated from 20
minutes during early morning hours to over 90 minutes during
evening hours.

In addition to the cost ofpassenger delays, airlines incur
costs too, with higher fuel costs and payroll. The FAA cracks
these delays in its aviation system performance database (ASPM)
as the difference between actual travel time and the travel time
estimated in the flight plan for the flight. Flight plans consider
winds and the actual routes of flight and are better estimates of
planned times than published scheduled times since schedules
include allowances or "pads" for delays while flight plans do not.

Table 1.4 shows that 2007 annual aircraft delays at the three
airports were 561,000 hours. The typical aircraft at the three
airports costs about $2,$65 per hour to operate for crew costs,
fuel, and maintenance. In 2007, delays in the New York region
cost the airlines over $1.5 billion. By 2009, reductions in air traf-
fic due to the recession, cut delays per aircraft and total delays to
384,000 annual hours and delay driven costs fell to about $1.1
billion.

These cost-of-delay estimates are conservative in that they
do not account for some delays and costs that are difficult to
estimate monetarily, bur nonetheless are real. These include:

• The value of the time lost by ground access services such as
black cars and limousines that are forced to spend extra time
on the ground waiting for late arriving passengers;

• The value of the time lost by friends and relatives waiting for
arriving passengers;

• The value of the time lost because of flight cancellations; 2.2
percent of all flights in 2007. Some of these could be attrib-
uted to the New York airports.

• Expenses associated with traveling early, including overnight
expenses in anticipation of unreliable arrivals in other cities
the neat day.

• The value of the extra time that travelers schedule when
making connections to provide a margin to avoid missing  a
connecting flight;

• The losses of business to the airlines as travelers choose to
travel by a different mode because of air travel's unreliability.
This loss might be offset by the economic gain accrued to
other modes.

• The cost to the traveler of any additional time spent on an
alternative mode chosen to avoid the potential unreliability
of air travel.

• Finally, and perhaps most importantly, the economic loss
of business opportunities never taken as businesses (and
individuals) choose not to expand or relocate into the region
because of the poor air service duality,

:.P

NYCP Estimates of Passenger Delays during
Peak Weekdays, 2007 (in minutes)

	

ArrMag	 Departing

MR	 51.0	 67.2

JFX	 55.7	 78.7

WA	 51.0	 49.8

Source: Grounded, a New York City Partnership report, 2008

TABLE 1.4

Annual Aircraft Delay Hours at the Region's Airports

Year	 JFlt	 EWR	 LOA	 Regional Total

2007	 202,000	 204,000	 155,000	 561,000

2008	 161,000	 185,000	 135,000	 481,000

2000	 126.000	 151,000	 107,000	 384,000

Source: FAA Aviation System Performance Metrics Database and Regional Plan
Association Analysis

To these material costs must be added the incalculable
psychological costs brought about by the uncertainties associated
with the air travel experience that could lead to ruined vacations
or aborted business meetings. Many of these additional costs are
difficult to put in quantitative terms, yet they cannot be ignored.
They are indicative of real time and real costs to the businesses
and residents of the New York metropolitan region.

Long Term Consequences of Delay

Since air travel corresponds very closely with economic activ-
ity, when the economy improves there will almost certainly be a
decline in on-time performance. However, growth would likely
not materialize, as added traffic would lead to the imposition of
caps on the number of flights per hour by the Federal Aviation
Administration, as it seeks to prevent delays in New York from
reverberating throughout the country.

The net effect of the FAA cap will be to limit passenger and
airline delay costs to the levels experienced in 2009 or $2.7 bil-
lion. However, flight activity in the New York area will no longer
grow along with the economy. Our airports support economic
activity within the region and lack of growth at the airports will
translate directly to fewer visitors and fewer jobs for the region.
As described earlier, the airports currently contribute over $73
billion per year to the region's economy.

As air passenger demand grows, the inability to accommo-
date that growth will negatively impact the regions economy. As
will be detailed in Chapter 4, each passenger lost to the region
has an impact on the economy; every 10 million passengers
not served will result in a $6.5 billion loss to the economy. By
the time air travel reached 150 million annually, in the absence
of bold steps, approximately 40 million passengers will not be
served, bringing the loss to $26 billion annually. These future
economic losses will dwarf the current losses from delays. The
purpose of this report is to find the best way to serve these pas-
sengers.
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Clad{ter 2

The Region's Airport System
How It Works and What Needs Fixing

'1'o ensure that the airport system operates at its optimum level,
the capacity of all the components discussed in this chapter
— runways, taxiways, aprons, gates, terminals, ground access —
must be adequate. The failure of just one of these components
can potentially cripple operations at all of our airports. This
is true not only for the airport proper, but for the surround-
i ng airspace, if the airspace cannot safely deliver the capacity
that the airport is capable of, then the system is constrained.
Runways require supporting taxiways to quickly clear arriving
aircraft and circulate traffic between them and the gates, while
also providing the flexibility for aircraft to navigate throughout
the airport. Aircraft operators need aprons to store aircraft
or else gates and taxiways become de facto parking lots and
congestion is likely to occur, impeding the flow of traffic to
and from the runways. There might be sufficient runway and
ancillary airfield capacity, but no available gates. The airfield
and terminals might be able to support a level of service that
Iandside transit connections and roadways are unable to receive
or transport offsite.

In the New York region, the capacity of this complex sys-
tem is faced with four fundamental constraints that no other
region in the United States experiences to the same degree:

• Land Constraints: Each of the three major airports is located
in a dense urban area with very limited capacity to expand
either within its current boundaries or by expanding
outward.

• Airspace Constraints: Collectively, these three high-volume
airports (plus Teterboro) operate within a small area, with
the airspace of each airport overlappingwith the others to
create a tremendous air traffic management challenge.

• Landslde Access: Congested highways and limited transit
options further reduce options for expanding capacity, and
need to be considered in tandem with airport and airspace
issues.

• older Facilities: While in many ways the regions aviation
system is as advanced as any in the world, some of the
facilities are in need of updating. Both landside and airside
components require continuing modernization and main-
rcnance, with many of these components being in need of
periodic replacement. A recent example is the complete
reconstruction and expansion of Bay Runway (13R/31L)
at JFK in 2010. Later in this chapter, a more detailed
description of the investments made to update the airports
is provided.

This chapter describes the functions of the different
components of this system, the capacity challenges faci ng the
system as :I whole, and the particular issues of each airport.

How It Works - Components
and Integration of the New
York Aviation System
Today's modern airports are complex systems with inrerde-
pendent components that are owned and managed by various
public agencies and private corporations. While the tech-
nologies and techniques have evolved since the early days of
commercial aviation, the basic configuration of an airport has
not. Simply stated, the airside components of an airport are
where aircraft operations take place and landside components
are where passenger handling occur. The point where these
two converge is at the terminal gates where passengers enter or
leave the aircraft. The major airside components are the gates.
aprons, taxiways, runways and airspace (air traffic control). On
the landside there is curb space, internal roadways, parking
facilities and transit connections/facilities (ground access), and
the passenger processing portion of the terminals — check-in,
baggage handling, security functions, passenger convenience
facilities, lounges, and gates.

MURE 2.1 —

Elements of the Airport System
Source: Regional Plan Association

Ground Awass	 Terminal Apron
Internal Roadways	 Gates Taxiway

Parking Runway
Curb Space Alrspace

These airport system element, are further identilicd in

Figure 2.1 as those that serve:

a. Ground vehicles that facilitacc people traveling to or from
the airport:

b. People once they leave those vehicles or before they enter
them, and

e. The aircraft.

These three categories represent the modes that interact
with the various airport components: a private automobile
raking up curb space, pedestrians navigating on foot through
a terminal concourse or an aircraft taxiing-out to a runway.
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Responsibilities Assigned for Airport Elements
5 . urce: Regional Plan Association

Vehicles clearly fall on the landside and aircraft on the airside,
but people are the transitional element, navigating between both
faces of the airport.

Figure 2.2 takes these elements and assigns the responsible
organization for each. Many of chew elements overlap, requiring
these various organizations to coordinate efforts to maintain,
improve and operate the airports. For example, the Port Author-
ity is responsible for the airside components of the airport along
with both the airlines and FAA. The aprons are managed by the
airlines and the taxiways by the FAA', both of these components
and the runways are maintained by the Port Authority. Many of
the terminals at our airports are owned and/or operated by the
airlines, with some exceptions that will be discussed later. The
Port Authority is also charged with maintaining and operating
the internal roadways and some of the transit connections, the
EWR and JFK AirTrains.

The components where responsibility it less clear are the
access roadways and transit connections and ground access com-
ponenrs, where departments of transportation (New Jersey, New
York State and City) and transit agencies play a role in providing
capital for improvements and maintenance.

The three major airports in our region are predominantly
owned by the municipalities in which they are located - by New
York City for JFK and LGA and by Newark and Elizabeth for
EWR. They are operated by the Port Aurhority.

Figure 2.2 serves as a reference to identify the organizations
responsible for the development, implementation and funding of
the various solutions that this study will recommend.

Characteristics of the Region's Airports

John F. Kennedy International Airport (JFK)

At 4,390 acres JFK is the largest airport in the region. It is also
the busiest, serving over 46 million passengers in 2009. In the
past JFK was the primary international gateway to the region,
and it still carries almost two-thirds of the region's international
passengers, with EWR carrying most of the others. It is a major
domestic hub too. In the last few years its domestic volumes have
grown rapidly, serving as the domestic hub for JetBlue and Delta
Airlines.

The airport has four runways, the longest in the region at
14,572 feet, and eight terminals, with 141 gates, the most in
the region. There are 17,150 parking spaces at the airport. On
a typical day in 2009 there were 1,260 operations (arrivals and
departures); 97% commercial, 2% cargo and 0.5% general avia-
tion. In 2008 the United States Department of Transportation
(USDOT) capped scheduled traffic at 81 operations per hour per
16-hour period, in an attempt to limit delays.

i	 In some limited cases ncc taxiways arc also controlled by the Airline ramp
rowers. For example a nu m her of taxiways connecring the terminal C apron to the n1nN .ls

ar F^C'R:^rc cona^,fica 6. t', nrzincntal AirEirws.

Newark Liberty International Airport (EWR)

EWR is the second largest (2,207 acres) airport in the region and
predominantly serves air passengers starting or ending their trips
west of the Hudson River. in 2009 over 33 million passenge rs
chose EWR, with a growing number of flights destined for
international markets. EWR is the domestic hub for Continen-
tal Airlines, which operates Terminal C - the largest terminal at
the airport.

The airport has three runways, the longest measuring 11,000
feet, and three terminals, 104 gates, and 22,000 parking spaces,
the largest number in the region. On a typical day in 2009 there
were 1,150 operations (arrivals and departures); 93% commer-
cial, 5.4% cargo and 1.1% general aviation. As at JFK, in 2008
the USDOT capped peal;-hour scheduled traffic to 81 opera-
tions.

LaGuardia Airport (LGA)

LaGuardia opened in 1939 and was the first modern airport in
the region. It is the most land constrained airport of the three
major airports, with a footprint of only 680 acres. In 2009 LGA
served 22 million passengers, most of them on domestic flights;
with the only international destinations served in Canada and
the Caribbean. The airport has two intersecting runways that
are only 7,000-ft long and four terminals; the Central Terminal
Building is the largest with half of the 74 gates. On a typical
day in 2009 there were LI26 operations (arrivals and depar-
tures), 99% commercial and 0.7% general aviation. In 2008, the
USDOT capped peak-hour scheduled traffic to 74 (71 com-
mercial and up to 3 general aviation slots) operations. LGA
had served 75 flights per hour during the peak, and still does for
much of the day. The number of operations per peak-hour will
further decrease to 71 as slots are retired.

Table 2.1 summarizes the major characteristics of the three
airports, giving a sense of scale of the three airports individually
and combined.

Table 2.2 summarizes the number and type of aircraft opera-
tions at the three major airports. Despite their varied function
and .size they serve approximately the same number of aircraft
operations.

Smaller Airports

There are 67 other airports in or near the region with six - Stew-
art International (the Port Authority took over Stewart's lease
in 2007), White Plains Westchester County, MacArthur-Islip,
Tweed-New Haven, Atlantic City and Lehigh Valley-Allentown
- having some scheduled passenger airline service. Prospectively,
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Summary Statistics for the Three Major Regional Airports

Airport Acres
Daily

Movements Runways
longest

Rummy (ft) Gates
ParlKlag

Spaces

WK 4,390 1,260 4 14,572 141 17,150

EWR 2,207 1,150 3 11,000 104 22,000

LGA 680 1,126 2 71000 74 11,344

TOTAL 7277 3,536 9 14,572 319 50,494

Source! Pon Authority

L"fq E 2 2

Arrival and Departure Operations by
Type on a Typical Day in 2009

General
Commercial cargo Aviation other Total

Airport Ups	 % OP % ops	 % Ops % cps

JFK 1,224	 97.1 25 2.0 6	 0.5 5 0.4 1,260

EWR 1,150	 93.3 67 5.4 14	 1.1 2 0.2 1,233

LOA 1,118	 99.3 0 0.0 8	 0.7 0 0.0 1,126

Total: 3,492 96.5% 92 2.5% 28	 0.8% T 0.2% 3,619

Sajrce: FAA Eel-lanced Ti&Q Maria geowenl Sv cten^ fETtilS j.

i, J rJ

American Airlines Terminal 8 at JFK with Remote Concourse
Source: Regional Plan Assocot on

the role that these and other smaller airports might play in alle-
viating delays at the three major airports will be examined later
in this report.

Landside Elements and Constraints

The landside component of airport operations can be divided
into two parts — the terminals where passengers embark and
disembark, and the vehicle, roadway and transit systems that
provide access to the terminals. Each of these is described sepa-
rately below.

Terminal Function and Capacity Issues

The terminal serves a series of functions — passenger ticket-
ing, baggage check-in and pick up, security checking, passport
control and customs inspection, circulation space to permit pas-
sengers to move from gate to gate and elsewhere in the terminal,
holding areas for departing and connecting passengers waiting
at gates to board aircraft, areas for "meet-and-greeters* and areas
for the convenience ofpassengers so they may dine or shop.
Primarily, a terminal must facilitate the movement of passengers
between ground transportation and awaiting aircraft.

These passenger-related features in a terminal must be
designed in concert with the airside-related functions, especially
where the landside and airside meet, at the gates. Terminals are
designed to accommodate these gates and allow for the effective
movement of the aircraft in and our of the gate areas.

The terminals in our region mostly use the finger pier or
satellite (w/finger piers) configurations; the only remote con-
course is Terminal 8 at JFK (accessible from the terminal via an
underground passageway), as shown in Figure 2.3.

The design, ownership and operation of terminals at the
three major airports vary. Table 2.3 shows the year each termi-
nal was built, and who owns and operates it. At JFK, its private
ownership and management of its eight terminals has led to
a variety of designs and configurations, arranged in a circular
pattern (surrounded by the airfield). The iconic TWA Terminal,
designed by Eero Saarinen, is being rehabilitated and restored
and will eventually be redeveloped for an alternative use. Ter-
minal 5 opened in 2008. Terminals 1, 4 and 8 are also relatively

new, having opened in the past fifteen years. Terminal 7 is older
but in good condition. Terminal 2 was opened in 1962. Terminal
3 was opened in 1960 and was constructed by Pan American
Airlines. Today, Delta Airlines has assumed control of both of
these terminals. Terminal 6 (1970) is presently closed and irs
future role is currently undetermined; it will likely be razed and
the site used to expand Terminal 5.

Terminal 4 is the main international terminal that serves
42 airlines, mostly smaller international ones. Terminals I'
and 4 are common-use' facilities, where airlines share gates,
check-in and baggage claim areas. Unlike a conventional carrier
controlled facility where gates sit idle unless the airline has a
scheduled Hight, this configuration allows the terminal to be
used more efficiently, with gate assignments being adjusted based
on the demand of all of the Carriers.

the design of EWR's three terminals is largely uniform hav-
ing been designed and built together in the 1970s. Terminals A
and B were completed in 1973 and Terminal C in 19884. They
all have finger/pier concourses. Terminals A and B concourses
have a "banjo° configuration where all of the gates are within a
circular pod at the end of the concourse, while Terminal C has
more traditional straight-sided concourses. Terminal C has tw ice
the number of gates as the other two terminals. It serves both
domestic and international Rights, and was remodeled in 2003.
EWR is a hub for Continental Airlines, which manages Term i-
nal C. Terminal A is currently managed by United Airlines. The
Port Authority plans to renovate or a completely replace it over
the next few years. Terminal B, managed by the Port Authority,
serves the majority of international traffic. This rerminal is cu r-
rendy undergoing renovations and is the only terminal capable
of accommodating Boeing 747 aircraft. All of the terminals at
EWR are owned by the Port Authority.

LGA has four terminals, with over half of its traffic served
by the Central Terminal Building (CTB). This structure is
owned and operated by the Port Authority and has circulation
constraints and limited gate capacity, with narrow alleyways
obstructing access to innermost gates. The historic Marine Air

2 While Terminal 1 does operate in the common use made. the four airlines that
the terminal have priority at check-in and each has its own lounge.
3 This is not a pure "common -use' confaguradon, as airlines an assigned positlom at

check- in.'ihis will 6. discussed in more detail later in the report.

4 Most ofTerminal C's structure vtas construe=d simuluneously with Terminals A .01.1
6, However it was not fully completed until People Expmss expressed interest in moving its

operations there in the 19801.
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Tcrntinal has crarnpcd hoiding area,, ha, inadequate bagging
facilities and limited curbside space and parking, and lacks mod-
ern amenities. The more modern Delta (19$3) and U.S. Airways
terminals (1992) are improved facilities, but still are relativity
small and have a limited gate capacity. All ofLGAs terminals are
can figured with finger piers to varying degrees, the largest type
of A reraft that LGA can serve are Boeing 767s.

A summary of the entities that constructed, own and operate
the terminals at the three airports is provided in Table 2.3.

Terminal capacity and cf iciency depend on the successful
design and implementation of five critical terminal components
- passenger and baggage check-in, passenger security screening,
baggage handling, passenger circulation /amenities and infor-
mation systems. A full description of these functions and their
capacity issues are described in Appendix A. In particular, three
issues are likely to drive terminal reconfiguration and expansion
in the future:

• Security operations are replacing passenger check-in as the
primary driver of space requirements in the front end of the
terminal.

• New technologies require a constant need for upgrading
facilities, many ofwhich are quire old compared to other
regions.

• Growth in airport passengers will require an expansion of
terminal capacity.

Terminal Expansion and Reconfiguration Plans

As activities at the three airports grow, their limited available
airside and landside space will require greater innovation, Termi-
nals in particular must be designed with more gates and space for
transit and amenities for passengers. Building on recent invest-
ments such as the construction of jetBlue's Terminal 5, the Port
Authority is proceeding with plans for expansion and reconfigu-
ration of ucrminals at all three airports:

Renovating and Replacing Terminals at EWR: The Port Author-
ity is planning to significantly redevelop ($50M has been
authorized for planning) Terminal A to improve its circula-
tion and gate capacity, likely through razing the existing
structure and replacing it will a new facility. A complete
modernization of Terminal B is currently underway. This
will include a new in4ine baggage system, a rehabilitated
and expanded connector, a completely renovated lower level
arrivals expansion, a mid-level domestic check-in, and the
upper level international check in. There are several options
for further terminal reconfigurations. The Port Authority
could construct one large terminal in phases to replace the
three existing facilities or increase the size of the planned
Terminal A by demolishing Terminal B, creating two larger
terminals (Terminal A and Terminal Q.

Plans to Replace Central Terminal Building at LGA: The Port
Authority completed an unpublished study that documented
that constraints of the existing Central Terminal Building
and started design of a new terminal to replace the CTB.
The 2010 capital plan includes $75 million for planning
and design. The new building could be connected to the
U.S. Airways Terminal. A bridge could then be construct:
between the U.S. Airways Terminal and the Delta Termi;
creating three fully connected facilities.

Terminals at Our Region's Airports --
Consweted, owned and Operated
AkW Terminal cameasiebw Ow•d operated

JFK Tsrmaral 1 1948 Terminal one Group* Terminal one Group

Termkw 2 1962 NAM Dens

Tenn" 3 1960 Delta Delta

Terminal 4 2001 Consortium Schiphol Group

Terminal 5 2008 An6we Jetolue

Terminal 6 1970 Inactive Inacen

Terminal 7 1872 British Airways RAA

Terminal 8 2007 American Airlines American Airlines

EWR Terminal A 1973 Port Authority United Airlines

Terminal 9 1973 Port Authorlty Port Authority

Terminal C 1988 Part Authority Continental Airlines

L1jJfj Central Terminal	 1964
WIding

Part Authority Port Authority

Marine Air
Terminal

1440 Past AuthfJrity Delta

Delta Terminal 1993 Delta Delta

U.S. Airways
Terminal

1992 U.S. Airways U.S. Airways

A consortium of 4 carriers: Air France, Japan Air#ones. Korean Air and Lufthansa
Source: Port Aul"rlfy

Terminal Expansion at JFK: Terminal reconfiguration at JFK is
more complex because of the number of existing terminals.
The eight separate terminals tend to result in shorter walks
to the gates, but they are less efficient and in combination
take up more space than just one facility with equivalent
capacity (gates). Currently, there are plans to expand both of
Terminal 4's concourses, construct the remaining portions
of Terminal $, and expand Terminal 5 to the site currently
occupied by Terminal 6, which would be demolished. Addi-
tionally, JFK's outmoded and inefficient Terminals 2 and 3
could be demolished, providing space for future expansion
of Terminal 1 and additional airside capacity for aircraft
parking. Over rime, JFK would have five larger terminals,
Terminals 1, 4, 5, 7 and 8.

Landside Access Elements and Constraints

'The landside access elements must be designed for all the vehicles
arriving or leaving the airport, or circulating within it - autos,
taxis, buses, trucks, and in some cases rail. These vehicles require
curb space and staging areas for pick up and drop off of passen-
gers, places to park, space for entering and leaving the airport,
spaces to circulate within it, and clearances for trucks and
efficient connections to regional highway network.

Space for each of these vehicles must be sized for the
projected use of the airport to provide enough capacity to limit
delays and congestion. Circulation among these modes, parking
facilities and the terminals must be carefully planned, along with
the mobility of people and handling of baggage.

In particular, three aspects of landside ace
ferent but overlapping sets of challenges:

• Ground access to the airports for passeng,

• Internal airport circulation and parking
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!°ound Access and Terminal Connections

As Table 2.4 shows, almost 90 percent of air passengers from
non-Manhattan locations arrive by private car, taxi, or limou-
sine. For Manhatran-oriented trips, the percentage of private
vehicle trips varies by airport - 80 percent for JFK, 66 percent
for EWR and a high of 91 percent to LGA. Many of the roads
leading to the three major airports suffer from serious traffic
congestion for much of the day, clogged not only by the airport-
bound vehicles but also by those commuting to and from work
and traveling for other purposes.

Traffic engineers use a Level of Service metric to describe
traffic conditions, where A is traffic that is totally unfettered by
other vehicles at one extreme and F is stop-and-go, with grada-
tions in between. Level C is usually the standard of acceptability.
Table 2.5 indicates the poor level of service throughout the day
at some of the key roadways in Queens that serve JFK and LGA.
As air passenger traffic grows, the reliability of the roadway
system is likely to decline even further, and options using autos,
taxis and car services will become even more problematic.

The quality of service on the Van Wyck Expressway (VWE),
a primary highway feeder to JFK, is particularly poor. Reliance
on the highway network will hamper the growth anticipated
at JFK from occurring. Given the surrounding community
impacts and tight geometry of the VWE, expansion of the road
is unlikely. Other road and transit options are examined in
Chapter 11.

As the modal share data implies, the transit options to the
three airports from Manhattan are considerably better than
from other locations at least for JFK and EWR. For access to
JFK, the AirTrain delivers passengers (and employees) via four
subway lines with connections at Jamaica Center and Howard
Beach and via the Long Island Rail Road (LI RR) at Jamaica
Center. Both the New York City subway system and the LIRR
offer frequent connecting service.

The current configuration consists of two-car trains (with
potential of up to four cars) that can carry a maximum of 97
passengers per car. These services provide a number of choices for
trips to Manhattan, and to a lesser extent to parts of Queens and
Brooklyn and via the LIRR to portions of Nassau and Suffolk
counties. Figure 2.4 illustrates the strong growth in ridership
since it opened, almost doubling from the first full year, 2004
to 2009. The growth continued even in 2009, with 11 percent
more use over 2008, even as overall traffic at JFK declined by
four percent. This augurs well for continued growth in AirTrain
use as more passengers become familiar with it. Currently, about
15 percent of Manhattan's air passengers use AirTrain, but only
8.4 percent to or from other locations. Local buses are available
too, but are limited in frequency, coverage and speed, and little
used except by airport employees who live nearby. There are also
a number of privately operated express buses that serve Man-
hattan's central business district, providing direct service from
transportation hubs like Grand Central Terminal and Penn
Station.

The automated AirTrain system, which opened in 2003, also
functions as in internal circulator among terminals, stopping
at six terminals, and at the long-term parking lot, the rental car
area and employee parking at the periphery of the airport. The
AirTrain has significantly reduced circulation traffic on the
airport, replacing internal bus services and increasing transit use
ro and from IFK.

How Do Passengers Get To the Airport?

Mode

JFK

Manhattan

_ EWR

Other Manhattan

LGA

OWer Manhattan	 Other

Re" 15.4% 8.4% 24.7% 5.9% 0.0%	 0.0%

fns IPrivata & PUMIC) 5:0% WM 2M ' X1.7%

van/shuttles 12.1% 14.5% 151% 71% 7.3%	 6.7%

Tat & use 35A% 20.596 34.0% 19.196 X5% 45.6%

Rental Car 2.7% 4.0% 1.1% 119% 1.3%	 7.4%

Dram or 9rapAed OH 29.9% 48.5% 14:8% 52.7% 8.0%	 28.6%

IABLi L ;

Levels of Service for Major highways That Serve JFK & LGA

Average tmel of Service

AM	 PM

Airport	 Roadway Ee/NB Weise	 EB/NB W8/sB

JF(	 Van Wyek F E	 F F

Nassau Expressway B E	 C 0

8eR Parkway E E	 D E

LGA	 Grand Central Parkway D F	 E E

Smroe: 2007 NYSOOT Managed Use Lane Los Vehicle Density Aire  , p :°n ;!red cy
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Historicall y, there has been a discussion about more direct
rail service to the airport to obviate the need for a two-seat ride
from Manhattan; this will be discussed in Chapter 11 on ground
access.

At EWR, Manhattan air passengers can use the Northeast
Corridor line of NJ TRANSIT from Penn Station to connect to
the Newark AirTrain, which was extended to a new Northeasr
Corridor station in 2001, previously serving as only an inter-
nal circulator. Eighty-two NJ TRANSIT trains a day stop at
the stations during weekdays, but only nine trains by Amtrak
make that stop, Iimiting its usefulness for intercity connecting
passengers. The station makes it possible to connect to midtown
Manhattan at Penn Station, to Newark, and to central New
Jersey communities, including New Brunswick, Princeton and
Trenton and via a transfer at Newark Penn Station to PATH to
Jersey City and Lower Manhattan. As a result a large share of
Manhattan to EWR passengers - 25 percent use the rail line.
Figure 2.5 shows the annual ridership volumes for the connec-
tions to NJ TRANSIT trains, which grew rapidly until the
economic recession in 2009.

A second option for Manhattan transit access is via NJ
TRANSIT bus service from the Port Authority Bus Terminal
at Eighth Avenue and 41st Street'. This service is susceptible to
roadway delays at the Lincoln Tunnel and its use has declined
since the advent of the rail connection in 2001. Locally, there is
bus service from Newark and surrounding communities, mostly
used by airport employees. Among Manhattan associated trips,
10 percent use the bus bringing the total transit use for these
trips to an impressive 35 percent.

The AirTrain that connects the rail station on the North-
east Corridor to the terminals and parking facilities is relatively
slow and more importantly is limited in capacity, threatening
its ability to function acceptably as rraffic at the airport grows.
Among trips not associated with Manhattan 8 percent use
transit. Options for the replacement of the AirTrain system and
improved ground access to f-WR xvill be discussed in Chapter
IL

111.11 ,,r...,..,r.,. „
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LGA has the most limited selection of transit options, with
buses being the only transit choice. The Q33, Q47, Q48 & M606
bus routes serve LGAs terminals, with connections to a number
of subway lines en route. Bus service is slow and frequency aver-
ages only about every 20 minutes. Consequently, transit shares
are low; only 9 percent to Manhattan and 12 percent to other
destinations in the region. The provision of rail access to LGA
has been studied in the past, but without resolution. This also
will be discussed in Chapter 11.

Parking and Internal Circulation

The amount of curb space available has a direct impact on
how well a terminal operates. Approximately three-quarters of
passengers arrive by car at the three major airports. With curb
space at a premium, debilitating congestion can be avoided only
if sufficient space is provided to accommodate the continuous
flow of automobiles that are pulling-over and discharging their
passenger(s) and luggage during the peak-periods. Curb space
is typically segmented far taxis (taxi stands for arrivals), private
autos and public transit. The configuration of internal roadways
can lessen the number of idling vehicles waiting to pick-up arriv-
ing passengers at the curb by creating a circulation route/loop
or pull-over area. There should be a sufficient number of lanes
to allow vehicles to access terminals and parking areas without
impeding the flow of rhru-traffic. There must also be an adequate
number of connections to surrounding highways and local
streets (ideally arterials) to ensure redundancy and to balance
capacity during periods of peak demand.

Curb space and the internal roadways at LGA are especially
constrained. Landside congestion at EWWs might worsen in
the future due to the limited capacity of certain segments of its
internal loop roadway. JFK has some limited curb space issues at

www.tn=Jnfo

On-Site Parking by Type by Airport
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its older terminals (2/3 & 7). Expressway ramps connecting jFK
to the Van Wyck Expressway are strained and the level of service
on these critical connections will likely worsen.

Like curb space, the airport must provide enough parking
to serve most of the private automobiles that access the airport.
Short-term lots are typically closer to the terminals since they are
used by those who are dropping off or picking up air travelers.
Long-term lots are located away from terminals and provide
parking for air travelers that drive themselves to the airport and
offer a lower rate. Many of these facilities are operated by private
companies under a lease with the airport operator. New tech-
nologies are innovating parking management, allowing compa-
nies to provide the real-time status of available spaces in garages
over the internet and on variable messaging signs located on key
approaches to the airport, along with more cfficient methods of
payment. These new technologies will likely lead to a reduction
in cruising and congestion of internal airport roadways, but will
not add to parking capacity.

As Table 2.6 shows, the mix of parking at the three airports
varies: at LGA 77 percent is short-term parking, at EWR 60
percent is long-term parking and at JFK parking is evenly distrib-
uted between the two types. LGA's role as a regional airport for
short-haul flights, combined with its proximity to the Central
Business District makes it less likely to serve those taking longer
trips or driving themselves to the airport. By contrast, EWR
has a higher share of customers starting or ending their trips
outside New York City, which results in high auto use to EWR,
and hence more parking spaces needed. There is currently an
adequate supply ofparking at all three airports; JFK and EWR
on average utilized only half their parking at one time, but
EWR's long-term parking lots have a higher usage rate of almost
80%. LGXs rate is lower at 70%. In 2009, over nine million cars
paid to park at our region's airports, lower by eight percent from
2008, tracking the recession losses for air passengers.

However, as passenger demand at the airports increases over
rime, the existing supply of parking will become inadequate.
without a significant shift to public transit. The Regional Air
Service Demand Study (RASDS) 7 assessed that over the next
10-15 years demand for longterm parking will surpass the cur-
rent supply at all three airports. Based on the projected passenger
volumes that will be detailed in Chapter 3, parking deficiencies
will become more obvious in the next few years. EWR will likely
experience a shortage of daily parking some time in the 2015
to 2021 period and both EWR and LGA will have inadequate
long-term parking by then. By the 2021 to 2034 period, depend-
ing on the pace of air passenger growth, the short-term parking
situation at LGA will become even more severe. So will the
long-term parking deficit at EWR, and some time in the 2030 to
2042 period JFK will begin to hit the ceiling for its short-term

7 FAA Regional Air Service Drmand Study. 200' -Task f EWR, LGA &JFK
Ground Access Surveys
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parking and lack sufficient long-term parking (almost 1,000
spaces), while the situation at LGA and EWR will only further
deteriorate.

One way of mitigating this shortage will be through the use
of technology to manage this resource more effectively. An exam-
ple of a relatively recent improvement at our airports through
new technology is the use of EZ- pass to pay for parking. This
innovation simplifies the payment process and improves the flow
of traffic within the airport. AIternative ground access options
would also reduce parking demand. Transit options to all three
airports that were attractive enough to lure drivers could help
to mitigate the parking shortages. These transit options will be
discussed in more detail in Chapter IL Meanwhile, incremental
improvements at JFK's AirTrain system and parking manage-
ment technologies at each of the airports might shift park-
ing demand within each airport, but these improvements are
unlikely to reduce overall parking demand appreciably.

Air Cargo Facilities and Landside Transport

Our region relies on an ef ficient air cargo system to deliver time
sensitive packages, ranging from business documents to fresh
seafood. JFK and EWR serve as the region's primary cargo hubs,
LGA has very limited cargo service. In the United States, JFK
(#6) and EWR (#9) rank among the top ten' domestic cargo
airports, globally JFK is ranked 17th and EWR is 23rd.

JFK is the primary international cargo facility for the
region. The entire 1,700 acre cargo area is designated a Foreign-
Trade-Zane (FTZ) and includes over four million square-feet
of warehousing and handling facilities. JFK, located just 15
miles outside of Manhattan, is well positioned to serve residents
and business in Manhattan and on Long Island. The airport is
surrounded by over 1,000 freight-related businesses, providing
considerable economic stimulus and employment for the local
communities in Queens' EWR is the region's express carrier
cargo facility, serving as a hub for FedEx, UPS, and Continental
Airlines. These three cargo carriers account for 82 percent of
the freight traffic. At 290 acres and containing only 1.4 million
square4cet of facilities, it's considerably smaller than JFK. There
are more daily cargo-only aircraft operations at EWR than JFK.
At EWR the express cargo service dictates more flights to a
greater number of destinations (smaller planes, shared space with
baggage and overall smaller loads). At JFK much of the cargo is
carried by commercial passenger airlines in their baggage holds.
Most of the all-cargo flights at EWR occur overnight and do
not burden the peak periods during the day when most of the
commercial passenger operations take place. EWR is well located
adjacent to the New Jersey Turnpike, Routes 1 and 9,21 and 22
and Interstates 78 and 278, with the Port of Newark to the east,
and just 9 miles from Manhattan, making it well positioned to
serve the cargo needs of businesses and residents in New Jersey?

Stewart International Airport (SWF), located 60 miles
northeast of Manhattan near the intersection of Interstates
87 and 84, is well positioned to serve future cargo needs in the
northern portions of the region and points north. The Port
Authority plans to invest in this facility in the future to attract
cargo operators that cannot access the existing airports or wish
to avoid the congestion that is prevalent in the region's core.
Major carriers like Federal Express and UPS are already operas,

Ita nil is based on short tons ofgoods that pass through the airport.
0 httpWwww.panyty.gov/air-c rgo/
In (Nd)
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Annual Freight in Short Tons by Airport: 1995 to 2008
Source: Port Authority

ing at SWF and account for 71 percent of its annual air cargo
traffic. To date S WF has had relatively little air cargo traffic, only
I7,721 short tons in 2008 compared to EWR's 869,450 short
tons the same year, but its available land area and proximity to a
highway network much less congested than the highways closer
to JFK and EWR suggest growth potential. In addition, the high
growth in the Hudson Valley indicates that locally generated
activities will drive the demand for air cargo at SWF. However,
if commercial passenger demand does not grow in parallel,
robust air cargo growth at SWF might not materialize.

As Table 2.7 illustrates, more than half of the region's air
freight, by weight, is carried by commercial passenger airlines
in their baggage holds. Without the passengers to go with those
aircraft it is unlikely that SWF will see air cargo volumes compa-
rable to EWR or JFK.

Figure 2.6 displays the history of air cargo movements for
the four Port Authority controlled airports from 1995 to 2008,
and highlights its stagnant growth in air cargo volumes over this
period."

One of the most critical components for an air cargo facility
is ground access. EWR and JFK arc both well sited in the core
of the region and are connected to numerous highways that feed
into Manhattan and out to the suburban areas, but they are also
hampered by the congestion that plagues the core. As discussed
earlier in this chapter, congestion is the most serious at JFK,
where the primary truck route, the Van Wyck Expressway, expe-
riences chronic congestion throughout the day.

The problem is not as prevalent at EWR because there are
numerous available truck routes that directly connect to the
airport. However, Routes 1, 9 and 21 do experience localized
congestion as they pass through dense urban centers. Traffic on
1-95/NJ Turnpike can also slow due to competing uses with the
Port facilities and northeast thru-traffic.1-78 also experiences

1 1 Nationally, domestic air cargo has been flit due to the competition of inrLrciiv rrui k-
ing.1hegrowth in international cugohas been constraineddue w overall finer ropol it an
roadway congestion and ground access limitations at our airports, which increases the
costs of shippinggoods to destinations outside the region.
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sorrlc localized congestion on irs auxiliary road thar connccrs
it ro the airport, but congestion on the Interstate itself is not
scti'ere.

There must be sufficient space at the airport to offload and
h and le cargo because most air cargo is broken down and sorted
at facilities that are on or near the airports and then shipped
directly to the customer. This differs from the Ports, where
cargo is transported first offsite to be broken down, sorted at
a distribution center, and then delivered to the customer. JFK
has a considerable amount of unused or underused space in
its cargo area, the result of airlines abandoning their domestic
maintenance facilities, which provides a considerable amount of
breathing room." By comparison, EWR is land constrained and
aside from one abandoned facility, has no vacancies today and
lirtle space co. expand.

Fandside Access Planmiig

Landsidc access is the responsibility of multiple government
entities, including the Port Authority, New York and New jerse%-

Departments of Transportation, the Metropolitan Transporta-
tion Authority and New jersey Transit. Current plans include
the following:

EWR AlrTrain Replacement: The EWR AirTrain is almost 20
nears old and is at its mid-life rehabilitation. The current
steel-beam monorail has proven to be unreliable; service is
frequently disrupted during severe (and non-severe) weather
events. Furthermore, the system capacity is inadequate to
serve the anticipated growth at EWR. 'Ihc Port Authority
recognizes that this is a problem and is exploring options to
replace the monorail system.

• PATH Extension to EWR: The Port Authority is currently
undertaking a study to determine the feasibility of extend-
i ng, the PATH, a rapid-transit service that runs from Lower
,Manhattan to Newark Penn Station, to the terminals at
EWR. This extension may or may not be used to replace the
existing AirTrain service at EWR.

• LaGuardia Airport Subway Access: An aborted study was
undertaken by the MTA in the late 1990's to examine alter-
native alignments for extending the subway (N/W) from
Astoria to LGA airport.

• Lower Manhattan Study: This study, done under the aus-
pices of the Lower Manhattan Development Corporation
was launched in the aftermath of the 9/11 tragedy. It was
designed to examine direct airport access from Lower Man-
hattan to JFK. The results still have nor been made public.

Airside Elements and Constraints

Airside issues are divided into two elements — airside facilities
that serve aircraft on the ground and the airspace assigned to
each airport. Each is discussed scpararely below.

, i cveloping a plan For how to reuse the abandonc,i space At the airport and srxatcgics to
.,--tract cargo related business to the propem.
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Typically 80 to 95` 3 percent of an airport's physical footprint is
dedicated to the airside, which consisting of runways, taxiways
and aprons. The majority of the physical airside components that
are located within the three major airports are constructed and
maintained by the Port Authority." The design criteria for all
of these components vary based on the type of aircraft that they
serve. There are six aircraft classes, with each type requiring spe-
cific dimensional standards for runways, taxiways and aprons/
gates as shown in Table Z.B.

Airside facilities arc operated and managed by the airlines
and the FAA, with the transition occurring berween the apron
and taxiways. Airspace is also an airside component, though it
extends outside of the physical boundaries of the airport and
intermingles with the airspace of surrounding airports.

In the absence of significant changes, each of the major
airside components discussed below will be subject to ,poorer
service quality and possible delays as aircraft operations increase.
Limited airfield space and the close proximity of our three major
airports may restrict the ability to increase the capacity of airside
components as traffic grows.

The Gates - Connecting Aircraft to the Landside. Gate or contact
stands provide passengers access to aircraft parked an the apron.
There are two different types of gates, "fixed" conract stands
that are artached to the terminal either directly or by a run ncl /
train and remote stands can that can be moved and are normally
reached via a shuttle bus." Remote stands are typically a scd to t
handle seasonal increases in demand or off schedule Rights.

An insufficient number of gates can act as a bottleneck.
impeding the number of operations that an airport can handle.
Gate design can also be a limiting factor; tight turning radii,
narrow alleyways or distances between gates on finger piers can
limit the size or number of aircraft able to access the term ina l .

Gates are either maintained by individual airlines or by a
terminal manager. Aircraft are assigned to specific gates ahead of
time. These assignments often change if flights operate earl.- or
late. Aircraft that have a long time on thv grou nd may be cowed

i I bid. NeuMlIc & Odoni - pg.295)
Gates/ContanSundsmvconsidct.	 , ,.[

^nJ constructed by the airlines.
15 (Ibid. NeuMllc & Odoni . pgs-352 - i
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ro a remote apron ro make room for another flight. Off-schedule
operations increase the complexity of terminal operations since
gate assignment changes also change the work assignments of
gate agents, baggage handlers, caterers, fuelers, and cabin clean-
c rs.

Table 2.9 summarizes the number and types of gates for each
of our airports. JFK has the largest number of fixed and remote
,̀aces in the system, and is the only airport that uses transport-
crs to serve its remote gates. JFK has predominantly class IV
a nd V gates, making it capable of serving larger aircraft and is
the only airport with class VI multi-storied gates for the Airbus
380. Almost half of EWR's 104 gates arc located in Terminal C.
Only Terminal B is capable of serving 747s, the largest class V
aircraft. LGA has the smallest number of gates. Fifty percent of
these gates are located in the Central Terminal Building (CTB).
LG Ns gates in the CTB are constrained by the narrow alleyways
between the finger piers as shown in Figure 2.7, which limit the
number and size of aircraft that can be positioned at one time.
'Th is also prevents larger aircraft from accessing gates closer to
the terminal.

Aprons. Aprons are where aircraft park and are predominately
located adjacent to the terminals, provide access to "fixed"
contact srands/gares and serve as staging areas for maintenance
and baggage operations. Aprons can also be sited on other parts
of the airport property where they can be used as holding/stor-
age areas for aircraft during ground delays and cargo operations.
Sufficient apron space is essential for aircraft storage, reducing
the need for taxiways and runways to take on this role as well.
1% (any of the same gate design issues are applicable to aprons,
since apron design must adapt to complement the configuration
of contact stands and terminals.

Taxiways. Taxiways connect the aprons to runways and serve as
an internal road network for aircraft to move throughout the
airport. The configuration of the taxiways can affect the capacity
and efficiency of runway operations. Most airports have paral-
lel taxiways that mirror the entire Iength of a runway, in some
cases these taxiways are on both sides of the runway, a typical
configuration at many of our region's airports. Conventional
exit taxiways connect parallel taxiways with runways, forming
a 90-degree angle with the centerline of the connecting runway,
and are typically used by departing aircraft. High-speed or acute
angle taxiways allow arriving aircraft to exit the runway quickly,
clearing the way for the next aircraft. Figure 2.8 depicts this taxi-
way geometry. Similar to runways, taxiways are constantly being
rebuilt to accommodate larger aircraft. JFK has the most exten-
sive airside taxiway network with 34 miles, EWR's second at 18
miles and LGA has 10 miles. At EWR taxiways are being wid-
cncd to serve the A340-600 and Boeing 777-300 aircraft, similar
i mprovemencs are also taking place at JFK to serve these aircraft
and the A380. The exiting taxiway fillet radii will be widened
from 112.5 feet to I75 feet to accommodate the longer wheel-
bases of these aircraft." Airports are also continuously evaluar-
ing whether they need to add new conventional and high-speed
taxiways to improve efficiency, handle larger numbers of aircraft
and to help reduce delays. At JFK, work is currently underway to
extend three taxiways to improve circulation between the central.
terminal area and the runways.

LGA Central Terminal Building Narrow Taxi Lanes
Soorm Googie Earth

FIGORE - 8	 -

High-Speed Taxiway - Runway 22L Taxiway "E" at EWR
5nurre Pert M1utYhn,

Runways. To take off and land safely, runways require both suf-
ficient length and width. Where there are two runways that are
parallel to one another, as is the case at both JFK and EWR, they
also require sufficient space between them. Runways are identi-
fied by a two-digit number, which corresponds to one-tenth of
the number of degrees the runway is oriented from the magnetic
azimuth.' For example, runway 22 at EWR translates to an azi-
murh of approx 220 degrees clockwise from north, or an orienra-
tion to the southwest. Since runways point in two directions,
this runway is also designated by 180 degrees, or 18 from the first
direction, making the runway designation in this case 4-22.

Parallel runways receive an additional designation of left or
right when there are two parallels, and (L, R, or C) when there
are three. Runways are constructed and operated in di$crent
directions to accommodate changes in wind direction and speed.
Ideally, aircraft depart into the wind to increase the amount of
lift and reduce takeoff distances.

Runway configuration can significantly affect flight opera-
tions, intersecting runways are inefficient and parallel runways
can only operate independently and simultaneously if they are
separated by at least 4,300 feet. Runways intersect at all three
major airports in the region. The parallel 4/22 runways at EWR
and the parallel 4/22 runways at JFK are less than the required
separation for simultaneous parallel operations. Runway length
can also be a limiting factor for aircraft operations, with longer
range• aircraft requiring, longer n:nwars. The minimal length for

Ang777-300 is 10U.4 Feet. by cumparison a Hoeing 7y7-800 has a wheelbase of unl,
I - ,Ih.d. N-1	 Sl1.i^na. 1 , .sIJ
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UPart	 ltd	 Leedth (it)

JFK 4R-22L 8,400

4L - 22R 11.35±

13R - 31L 14,572

13L - 31R 10,000

EWR 4R-22L 10,000

4L - 22R 11,000

U-20 6,800

LQA 4-Z2 TMO

13 - 31 7,000

6,000 feet allotting for full independent parallel in a northwest
operating direction. However regional airspace constraints pre-
vent independent operations in a southeast operating direcrion.
JFK's runways and taxiways are capable of handling the largest
class VI aircraft that are operating today and in the foreseeable
Future, including the Airbus 380. Figure 2.9 illustrates the run-
way configurations to scale for LGA. E\WR and JFK and Table
2.10 derails [heir lengths.

commercial operations is usually 7,000 feet, with some larger or
longer range aircraft requiring 10,000 feet or more to operate
safely".

Runways arc also required by the FAA to have an addi-
rional 1,000 feet of overrun at both ends to protect property
and people that are in close proximity to the airport. LGA was
constructed before these regulations were enacted 20 years ago.
Many airport authorities and the FAA ate working to meet a
congressionally mandated deadline that requires all airports to
have a runway safety area (RSA) by 2015. However, LGA and
many older airports do not have the space to meet this require-
ment and are instead incorporating modern engineered material
arresting systems or EMAS technologies"' to provide a similar
level of protection without having to extend their runway safety
areas as much. This technology uses densely packed crushable
concrete to stop an aircraft in less than 600 feet.

LGA is the only airport without parallel runways, hav
ing only two intersecting runways 4/22 and 13/31. These two
runways' dimensions, only 150-feet wide and 7,000-feet long,
reduce their effectiveness and limit LGA to class IV aircraft (no
B-777 or other larger aircraft). EWR has three runways with the
rwo parallel 4/22s that are only 950 feet apatt. Both runways are
i nrersected by its third runway 11/29.1he 4/22's are 10-11,000
feet and 11/29 is only 6,800 feet, making it more suitable for
smaller and lighter aircraft. The limited separation distance
between the parallels and intersecting perpendicular runway
constrain EWR airfield capacity. JFK has four runways, which
consist of two sets of parallels. Runways 4/22 L & R are only
separated by 3,000 feet, preventing independent simultaneous
parallel operations. These runways are 8,400 feet (4R/22L) and
11, 351 feet (4L122R) long. The longest runway in the region is
the "Bay Runway" or 13R/31L at 14,572 feet in length. Runway
13L/31 R is 10,000 feet long, these two parallel runways are
separated by the central terminal area, creating a buffer of over

I ^ ( [bid. Nadville & Odom. pg.337)

I,; 'the Port Authority in conjunction with Unimsity ofDayton and the Engincetcd
.1 rresringSyu=x Corpomrion of Logan Township, NJ, developed this cechnology .;:,d
h a, installed it at LGA (2), JfK (2) and EWR (I). (htrp: f 1 ww w.faa.gosr newsdfnct_

, , srnrv.cfm?nrwc1d- 62791

Existing Plans for Airside Facilities

Tracking Aircraft on the around (ASDE-X): The FAA is working
with the Airlines at JFK to install ground sensors to detect
the movement of aircraft and ancillary vehicles at gates. Th is
technology is called Airport Surface Detection Equipmen[,
model X or ASDE X. At EWR, Continental Airlines has
made a similar investment that currently covers its operat-
ing environment at Terminal C and the adjoining taxiways.
'There are plans to extend this technology to the remaining
portions of the airport. ASDE X is also being installed at
LGA airport.

Reconstruction of Bay Runway at JFK: In 2010 the Port Author-
ity reconstructed the Bay Runway 13R/31L. It was widened
from 150 to 200ft and rebuilt using concrete. This tw i 11
reduce maintenance costs over its 30-year projected Iifv,
reducing delays and downtime for repairs. The wider runwa}
will allow JFK to better and safel y serve aircraft with larger
whcelbases like the A380.

• Runway Safety Area (RSA) at EWR Runway 11: The Port
Authority has plans to extend the runway- safety area at
EWR on runway I1 and install an EM AS.

• Perimeter Intrusion Detection System (P1DS): The Port Author-
ity continues to aggressively invest in airport security. To
secure the airside from intrusion the PA is installing perim-
eter sensors, Closed Circuit Television (CCTV) and fencing
to protect these sensitive areas of the airport.

Taxiway Improvements at EWR: The Port Authority is plan-
ninga multi-phase taxiway improvement program at EWR,
which will re-align and/or create new taxiways to provide
for multiple entrances for aircraft departure operations on
Runway 22R. The scope of work will include the installation
of concrete pavement, drainage systems, and raxiway lighting
systems. signage, and pavement.
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Airspace Function and Capacity Issues

The airspace contains the aerial highways that organize aircraft
traffic. There are six" classes of airspace; two will be covered
here, the "controlled" class A and B airspace. The other four,
or uncontrolled airspace in our region will not be covered."
The controlled airspace is managed by FAA air traffic control-
lers; they are responsible for safely routing flights and assigning
specific aircraft separation parameters for aircraft based on the
airspace class and size of aircraft.

Figure 2.I0 displays a simplified overview of the region's
airspace. It outlines the New York Terminal Radar Approach
Control (NY TRACON) - borders and identifies the surround-
ing three Centers23. The NY TRACON is the FAA's primary air
traffic control facility for the New York metropolitan area. For
the purposes of this overview the NY TRACON should be con-

11M1 arc lirc clas,es a# eunuoilcd a,r,pace %A. l;, C-. U & E1 and one class dcsignaccd
for uncontrallcd traffic.

-1 l ncontraWd Class G airspace fs not managtd by air traffic control, meaning no selimm-
ti,m is provided. Its typically desigaatcd at a Iawcrdeva ions and only requires pilots to
'- and avoid' other aircraft in their arts

Pronounced as - tray . con

N Y Centers airspacc is 250% I&rger than the NYTRACQN's, with large portions of
thw . i cr coast and Bermuda undrr its control.

sidered the New York region's airspace, radiating our approxi-
mately 50 miles from the Manhattan Central Business District
and encompassing the following geographic areas:

• Northern New Jersey

• Southern Connecticut

is All of Westchester, and portions of the Lower Hudson Val-

ley

• New York City and most of geographic Long Island (except
for a small section of eastern Suffolk, which is under the
control of the NY Center).

This diagram also clearly illustrates the close proximity of
our three major airports plus Teterboro. Ideally, each airport
should have five to ten miles of dedicated airspace around it.
However, LGA, JFK and EWR each operate with less than half
of what is typical elsewhere in the country.'Ihis overlapping
airspace is a major constraint that inhibits operations at all three
airports. Aside from our three major airports, the NY TRA-
CON airspace includes commercial operations at Stewart Inter-
national Airport, White Plains/Westchester County Airport,
and MacArthur Airport, and non-commercial/general aviation
operations at over 60 airports in the region.
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Controlling Aircraft In the New York Region 's Airspace
As illustrated in Figure 2.11, air traffic control is primarily the
responsibility of the FAA, with the airlines controlling a portion
of the ground operations from their ramp towers located in the
terminals. The FAA operates three different types offacilities
that hand off aircraft as they transition through the airspace -
rlle rowers, NY TRACON and Centers.

The towers at each airport manage most of the traffic on the
ground (taxiways and runways). They also control the airspace
up to 3,000 feet and five miles out from the airport, for both
a rrivals and departures.'Ihe NY TRACON is divided into five
^cctors24 and is responsible for traffic after handoff from the
Tower up to 50 miles out and under 17,000 feet. The three sur-
rounding Centers" then assume control of the aircraft once they
exit the NY TRACON's airspace and handle en route traffic or
over-flights thar are passing through the region, operating at an
altitude over 17,000 feet in Class A airspace. The NY TRA-
CON also handles over-flights that are below 17,000 feet, which
can pass through the airspace of the three major commercial
airports,

Both the Centers and NY TRACON arc responsible for
merging aircraft at the arrival and departure fixes. Each of the
major airports has its own dedicated arrival fix for each of the
three defined NY TRACON airspace entry-points or gateways -
northeast, south, and west. Conversely, departure fixes are shared
by all airports in the region, meaning departures are handled as
if they were all originating from a single airport. LGAs arrival
fixes have slightly lower daily volumes than JFK and EWR, but
its volumes tend to remain constant throughout the day unlike
the peaks and valleys in demand experienced at the other two
a i rports.

Factors Influencing Operations
4lajor factors affecting performance of the air traffic control
system arc the wind, speed, temperature, size of aircraft and vis-
ibility conditions.

Flight Rules and Conditions
There are two primary types of operating rules, visual flight rules
(VFR), where pilots have the responsibility for avoidingother
aircraft (see and avoid) or instrument flight rules (IFR), where
air traffic controllers provide aircraft separation services. IFR is
really not an indicator of the severity of the operating conditions

Five radarsyciemsorsecmrs makeup the NYTRACQN;EWR,JFK,Wenches .
n.."n,F Wit,

1,t ;n[cr

since most modern commercial aircraft routinely operate under
IF R. smaller aircraft are also following this trend as sophisticated
avionics systems are becoming standard on all types of aircraft.

The conditions of the operating environment are reported as
either Visual Meteorological Conditions (VMC) or Instrumenr
Meteorological Conditions (IMC), which determine what pro-
cedures are followed. IMC conditions can dramatically curtail
capacity by requiring aircraft to use Instrument Landing Systems
(ILS), forcing the FAA to reconfigure airspace ro accommodate
extended straight-in approaches.

Impacts of Configuration Changes and ILS
Each airport has multiple runway landing and take-off configu-
rations that are characterized by which runways are active and
whether they will serve departures, arrivals or in some cases
both. Different configurations are triggered based on reports
from air traffic controllers and pilots, operational plans, rumva^
closures and changes in the weather. Airports also have optimal
configurations to handle specific arrival and departure flows,
typically based on the time of day. At each our region's airports
there are dozens of configurations, however, all three have several
that are used most of the time. JFK has four major configu ra-

tions, EWR two and LGA five.
When an airport is operating under IMC conditions, pi lots

use Instrument Landing Systems (ILS) to assist with landing
their aircraft. This system uses a radio beam to keep an aircraft
on a direct course with the runway when visibility is impaired.
To use this technology aircraft must line up with the runway
further out from the airport (up to 10 miles) to ensure a safe
approach. At JFK an ILS approach to Runway 13L intersects
with the flight path of LGA's Runway 4/22, halting all arrivals
on 4 or departures on 22. This is not a frequent occurrence (usu-
ally about five days a year), but one that has a severe impact on
operations. While the LGA/JFK example is the most extreme in
the region. IMC impacts occur on a more limited scale between
EWR and TEB. There are five categories of ILS approaches -
Cat I has the least capabiIitywith a 200 foot ceiling and 0.5
miles visibility and Cat III-C has the most, at zero ceiling and
visibility.

Separation Standards
Separation standards provide sufficient space between aircraft to
maintain an adequate margin of safety when weather conditions
preclude pilots from using "see and avoid' rules to stay clear of
other aircraft. Separations standards are based on the fidelin

26 Ibid. NeuMile & ddot i. ^ 	 1, -
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of the radar available to controllers and the size of the aircraft.
Larger, heavier aircraft produce wake vortex behind them as they
travel through the air= '. Because the size of the vortex increases
with the size of the aircraft, a smaller aircraft following a larger
aircraft requires a greater separation distance. This is analogous
to being in a canoe behind a cruise ship. An aircraft's wake vortex
can cause a trailing aircraft to lose lift and spiral out of control.
Controllers must maintain a five-mile trailing and lateral separa-
tion and 1,000 foot altitude separation in en-route (Class A)
airspace. As shown in Table 2.11, Controllers can use three-mile
separations between like-sized non-heavy aircraft in Class B
(TRACON) airspace since radar has a higher update rate (radar
display refresh rate), which provides more precise aircraft posi-
rion information, and aircraft speeds are limited to 250 knots.
The sequence of aircraft Ianding on a runway can have a signifi-
cant impact on airport capacity since mixing aircraft sizes leads
to Ionger separation distances and a reduction in the number of
aircraft that can be served per hour. Ideally, a more homogenous
fleet would increase the capacity of an airport.

Arriving aircraft adhere to the below separation distance.
However, departing aircraft are predominantly separated by
time, as detailed in Table 2.12.

Aircraft Performance
Modern aircraft have the ability to climb at faster rates and
cruise at higher speeds than a generation ago. However, FAA
airspace design regulations still use conservative climb rates that
do not reflect improvements in aircraft performance, since some
older aircraft remain in the fleet.

Our Conflicting Airspace
The airspace of our airports overlap, creating a constraint char
I i m its the number of runways that can be used at one time.
Today, the region's airports must stagger or restrict operations to
separate arrivals and departures from the surrounding airports
airspace. For example, departures on runway 4L at JFK are not
possible when aircraft are arriving straight in on runway 31 at
LGA. This problem is only exacerbated when weather conditions
deteriorate, forcing airports to move to less optimal configura-
tions and to use ILS, requiring traffic to further impede on
neighboring airspace.

The three simple diagrams shown in Figure 2.12 illustrate
the airspace conflict for the three airports:

LGA is affected by all the conflicts. Whenever, adjustments
in the approach or takeoffs are made, they reverberate through-
out the entire system. LGA acts as a link between JFK and
EWR. Without it both could operate much more independently.
For example, a configuration change at JFK forces a change at
LGA, then Teterboro (TEB), and finally EWR, potentially lim-
iting operations at alt three airports and most definitely adding
to the complexity of managing our airspace. Additionally, TEB
and LGA must coordinate and share flight paths for approaches
in certain configurations (TEB runway 19 and LGA runway 22
arrivals), limiting the capacity of both airports.

On both sides of the Hudson, the pairing of two airports
creates another operating challenge that is difficult to overcome.
I n New Jersey, TEB and EWR are separated by 11 miles and
in New York, JFK and LGA are separated by less than 9 miles.
I FK's predominate configuration does not typically use more
than two of its four runways at one time because of restric-

There am two sources than when combined produce wake vortexes_ The mosrsevere is
-i ng-tip turbulence, which consists of tubes ofurculaiingair that trail from the wing dies

t hr, displa« air to gcnerare lift. Jet blast from the engirusalso contributes to the wake
 1 ii %. but %end to dissipate at a faster rate.

Separation Distances for Arriving Aircraft
Trailing Aircraft {In nautical milesy'

	

fiaary tarp+6757	 Small

Leading	 Heary	 4	 5	 6

Aircraft	 8757	 4	 4	 5

Large	 3	 3	 4

small	 3	 3	 3
Source: Airport Systems Planning, Design and Management, pg 3b
and FAA

Meavy, large.and small aircraft trailing a small aircraft and heavy
and large alrcrett trailing a large almrai can use 2 . 5 nautical n, i^
rrautleal lnlle eauals ^,0"G %r	 ...^,.aa^tr,:-. x;..	 .. ai.iucri^ r^ ^, .
of the runway and a^..,^.;^..
less than 5n Vie, 

d-

(ABLE 2-1,

Separation Times for Departing Aircraft
Trailing Aircraft (In second s)

HeM Large+6757 Small

Leading	 Refry 90 120 126
Aircraft	

8757 90 90 120

Large sa 6o 60

Small 451 45 45

aTIU f.5.1	 .

tions placed on its airspace by LGA. Theoretically, without Lhis
restriction JFK could utilize all four of its runways much more
effectively. TEB can severely limit operations at EWR when
it needs to adjust to avoid conflicts with LGA. More sevcrcly.
certain configurations at EWR can virtually shutdown opera-
tions at TEB.

Many of the airspace constraints chat were discussed can be
addressed by adopting new technologies that would modernize
the air traffic control system and help to disentangle the airspace
conflicts among the region's airports. The modernization of the
nation's air traffic control system and its impact on the region's
airspace will be detailed in Chapter 5.

How Airside and Airspace Deficiencies

Contribute to Delays

Delays are caused when demand exceeds suppl y, and are exac-
erbated by weather, the mix of aircraft size, especially large (or
small) aircraft, runway configurations, and on the ground, by
insufficient gate capacity.

At its most basic level, delays occur when there is more
demand for a service than there is capacity to supply that service.
This is true at our airports; when there are more flights sched-
uled to arrive or depart from an airport than the combined
capacity of the airspace and airport can handle, delays inevitably
occur. When consecutive hours are oversubscribed, the system
loses the opportunity to recover and delays tend to accumulate
and lengthen.

On good weather days, the New York airports have sufficient
capacity to handle demand during most hours. However, even on
good weather days, current flight activity exceeds airport capac-
iry during some hours in the morning, and in the late afternoon
and evening. During these periods, there is an imbalance of
Rights, with more departing flights in the morning and more
arriving flights in the evening. This requires air traffic controllers
to allocate runways to arriving and departing aircraft to accom-
modate peak demand conditions, which is not always possible
at our three major airports. LGA has the least flexibilit y since
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€he alrPUCt Unly has tR'Cf rUnnVays and controllers Usually reserve
one for arrivals and one for departures. At EWR controllers
usually use one of the parallel runways for arrivals and the other
for departures. They will use the crossing runway for arrivals or
departures depending on demand and wind conditions. JFK's
four runways are typically configured as two pairs of parallel
runways. Controllers at JFK usually use one pair of the paral-
lel runways, one for arrivals and one for departures. Similar to
EWR, JFK controllers will use one of the crossing runways for
arrivals or departures to serve peak demand when wind condi-
tions permit. The combination of runway intersections or cross-
ing flight paths usually makes it too complicated to use all four
runways at JFK simultaneously.

Most delays are the result of aircraft waiting to use the run-
ways. These delays are most visible to the public since waiting air-
craft are usually in line on taxiways near the end of the runway.
Delays incurred by arriving aircraft occur away from the airport,
either in the air or at the airport of departure.

Other aircraft delays occur because of airspace constraints
either at the Iocal level or at more regional level in the Northeast.
Sometimes it is the result of too many airplanes planned on the
same route, air traffic sector volume, or bad weather, usually
thunderstorms blocking the planned route of flight. If air tragic
controllers cannot find an alternate route around the constraint,
then departing aircraft are held on the taxiways or at the gate
until the conditions improve or they space out the aircraft to
reduce the volume of traffic.

Delays will also occur if a terminal gate assigned to an arriv-
ing aircraft is in use by another aircraft. The airline or terminal
manager will attempt to reschedule the aircraft to another gate,

but an alternative gate may not always be available. Airlinc, .,rnl^
have access to gates where they have lease or usage rights. B(: ^,u 1c

not all gates are available to all flights, there are built-in ine i'
ficiencics, as aircraft are limited to a smaller subset of gates. llic
variety of aircraft sizes compounds the problem, restricting the
choices of available gates.

Figures 2.13, 2.14, and 2.15 present the recent history of
delays for JFK. EWR and LGA, respectively. The annual averag,
delay per operation grew at all three airports from 2004 throui;l
2007. Delays then fell in 2008 and 2009. Although the delay
trends are similar for the three airports, the cause of increasing
delays is different among them.

In the case ofJFK, the increase in delays in the 2004 to 2007
period was largely due to a rapid increase in activity. Figure 2.1:,
shows that aircraft activity at JFK grew by 40 percent from just
under 300,000 annual aircraft movements in 2004 to almost
420,000 in 2007, shown by the dotted line. The result was a n
increase in delay per aircraft from 15.5 minutes to 27.4 minurC ^.
as represented by the solid line. Subsequently, when activity
declined by 5 percent from 2007 through 2009, delays declined
by 35 percent. However, the recent decline in delays also reflect,
changes in airspace and runway operating procedures instituted
by the FAA, schedule changes made by the airlines and taxiway
and terminal improvements made by the Port Authority. The
airspace and runway procedure changes by the FAA enabled air
traffic controllers to use three instead of two runwa ys more fre-
quently; this occurred 40 percen r ,d th, t i nu' f n2009.  hu t 011 1.%
20 percent of the time in 2007.
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The delay and demand relationships at EWR and LGA are

quite different from those at JFK. It would seem paradoxical
that aircraft activity declined at each airport by about 2 percent
from 2004 through 2007 while delays increased by 42 percent
at EWR and by 55 percent at LGA. Neither the hourly profile
of demand by aircraft or unusual weather conditions can explain
this. The changes in delay levels from 2004 through 2007 appear
to reflect changes in airspace operating procedures made by the
FAA.

These changes in airspace procedures affected two opera-
tions. The first produced a slightly greater average separation
between successive landing aircraft. The second changed proce-
dures for coordinating operations on converging or intersect
ing runways. The FAA made both of these changes as a result
of extensive multi-year safety reviews of existing operations
and reflect an emphasized -safety culture" in air traffic control
operations.

These airspace changes affected operations at all three air-
ports. Operations at JFK were adjusted to make use of the third
runway more frequently, which mitigated the delay increases
that would have otherwise resulted from the airspace procedure
changes. Bur at EWR and LGA, with their runway use already
maximized, there were no further actions that could be taken to
reduce the impact of the changing procedures, therefore delays
increased. Discussions with the FAA have indicated that these
airspace procedure changes are permanent, aside from some
slight adjustments that might occur, and that the FAA is relying
on the NextGen program to reduce delays from current levels.

In response to the higher delays during the summer of 2007,
the FAA capped the number of scheduled aircraft operations at
JFK at 81 per hour between 6:00 AM and 10:59 PM. Simultane-
ously, the FAA also capped movements at EWR at 81 per hour
to prevent the potential migration of new demand from JFK to
EWR. The FAA kept the current cap for LGA at 75 scheduled
movements per hour with a limit of up to three general aviation
movements per hour. In the final rule for LGA, the FAA indi-
cated that they would cut the hourly limit of scheduled opera-
tions to 71 per hour. However, the FAA did not ask airlines to
stop using slots. The FAA will take back slots from the airlines if
they violate the "use it or lose it' provision or through attrition.
The FAA would then permanently retire them, achieving the
lower operational rates at LGA over time.

During the past two years (2008 and 2009), delays at all
three airports have declined:

• EWR delays decreased by 15 percent while aircraft activity
declined by 6 percent

• LGA delays decreased by 25 percent while aircraft activity
declined by 9 percent

• JFK delays decreased by 35 percent while aircraft activity
declined by 5 percent

EWR and JFK have had similar decreases in the level of
aircraft activity. However, JFK has had greater delay reductions
because of operational changes, which changed the usage of
runways. LGA has had delay reductions commensurate with its
reductions in demand. Most of this lost demand is permanent
since the FAA has retired LGA slots that airlines returned.

The relationship between air traffic volume and on-time
performance is demonstrated in Table 2.13; the on-time percent
of aircraft movements at the three airports improved as traffic

28 This 2005 audit is deeded in the FAA's Neu York 7'ernrinal Radar.proaib C'ar nnl

r)perarlona Aveamem, which can be viewed ac: http -.//www.faa gw/library/tcport.s?
riv tracon/

;,r ..	 !
JFK Average Delays per Aircraft Operation from 2004-2009
Source: FAA Aviation System Performance Metrics Data
base http://aspm.faa.gov  and RPA analysis
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EWR Average Delays per Aircraft Operation from 2004-2009
Source: FAA Aviation System Performance MeI Data-
base ho.,//aspTn.faa.gov and RPA analysis
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SABLE 2.13

On Time Performance and Passenger Demand: 2007-2009

	

AircraftOperatlons	 %Departures	 %Arrivals

	

(dWUMrrrti) 	 On-Thos	 On-time

JFK	 2007	 444	 69.0	 67.8

2008	 439	 75.6	 68.6

Mill	 415	 77.4	 70.45

Eylyll	 2007	 436	 67.8	 58.4

2x08	 434	 69.0	 62.3

2009	 412	 71.6	 60.8

LOA	 2007	 392	 71.6	 58.5

zoos	 379	 75.0	 62.8
2009	 354	 75.8	 63.5

Source: Port Authority and FAA - Bureau of Traosportalion Statistics

fell. Over the last three years, on-time performance was worst
when aircraft operations increased, with 2007 being the worst
performing year at all three airports. The airports in 2008,
with higher traffic than 2009, performed more poorly in every
instance except for arrivals at EWR.
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While the airspace is the primary responsibility of FAA, the
	

LGA
Port Authority and airlines also play important roles. Delays 	 6W Acros
and congestion have spurned recent actions and mobilization for
long-term improvements.

Delay Reductien Task Force: 'Ihc Port Authority created a task
force composed of 28 members from the public and private
sectors in 7007 to determine what improvements could be
made at all three airports to reduce congestion and delays.
The task force recommended 77 actions to manage delays in
the short term and provide additional capacity in the long
term. For example, they recommended "tending a number
of JFK's taxiways, as mentioned earlier, and the installa-
tion ofground-based sensor networks at all three airports
to manage the airfield, which is detailed next. Among the
recommendations, 36 have been implemented, 33 adopted
into FAA's NextGen implementation plan and 8 were not
implemented as of january 2011.

NextGen., The FAA's NextGen airspace modernization pro-
gram changes the fundamental approach to air navigation,
aircraft monitoring, and flight path calculation. Ultimately,
it will eliminate the constraints imposed by ground-based air
navigation aids such as instrument landing systems - which
dictare that all approaches must be straight in to the runway.
The higher precision and flexibility provided by NextGen
has the potential to remove many of the airspace constraints
imposed by the close spacing of the region's airports. Chapter
5 provides more derail about the NextGen program and how
it may change air navigation in the region.

Summary of Capacity and Functional
Constraints at the Region's Airports

The New York region's three main airports have both airside
and landside constraints. The airspace is congested, where a
problem at one airport often affects the other two. The roadways
are congested, impacting our ability to access the airports and
move air cargo. Compared to a modern airport, our airports
have very little or no space to expand. As an extreme example
at the other end of the spectrum from the region's airports is
Denver Inrernational Airport (DEN) at 33,920 acres, built in
an unpopulated prairie, and over four times the size of our three
airports combined (7,817 acres). It currently has three pairs of
parallel runways (total of 6), with enough capacity to handle the
same number of daily operations that are served by all three of
the region's airports combined. Unlike the region's, it is the only
commercial airport in the Denver metropolitan area, replacing
Stapleton Airport when it opened in 1995.

EWR
2,207 Acres
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Airside and Landside Constraints by Airport

A summary of the constraints at each of the three major airports
discussed in this chapter is presented here. To it are added the
findings of the 2007 Regional Air Service Demand Study. This
comprehensive study evaluated each airport and determined
which components would be deficient by 2030. Other sources of
information  were observations made by the study team, discus-
sions with port Authority and FAA officials, and various studies
completed by the aforementioned agencies.

Airside Limitations at JFK
I . JFK's proximity to LGA prevents the airport from fully

using its surrounding airspace and runway approaches.

2. The runway configuration for JFK limits its capacity.
Runway 4L/22R intersects with both 13/31 runways. The
separation distance between parallel runways 4/22 L and
R is less than the spacing required for independent arrival
operations. Phase one of NcxtGen will initially allow for
staggered approaches on these runways and eventually fully
independent operations.

I The taxiways connecting Terminals 1, 2/3, and 4 are narrow.

4. Terminals 2/3 are inefficient and should be replaced. The
Port Authority is currently discussing plans to replace or
demolish these two terminals.

5. Terminal b, an outmoded facility, is currently idle and
should be replaced. The Port Authority is currently discuss-
ing options to demolish this terminal and use its footprint to
expand Terminal 5.

G. There are also a number of vertical obstructions around the
airport that limit operations.

7. It is surrounded by a densely populated community to the
north and west, and Jamaica Bay and Gateway National
Recreation Area to the south_

1FK Constraints

Landside Limitations at JFK

Ground access to the airport is problematic, the Van Wyc k
experiences chronic congestion (level Of Service = F) on a
daily basis and there are limited truck routes for air cargo.
The Belt Parkway and Nassau Expressway are less congested;
however, the Belt Parkway cannot handle trucks. Addition-
ally, regulations restrict the size of trucks that can access the
airport and none of the access routes to JFK allows 53 foot
trucks.

2. Options to expand highway capacity are very expensive and
would have severe community impacts.

3. Public transit requires a multi-seat ride in most cases and
travel times can be excessive if connecting, from the New
York City subway system.

4. The airport has much underutilized land char could be used
for additional cargo facilities, but it is uncertain that demand
would grow there, given the congested highway access. The
Port Authority is currently undertaking a stud y to determine
the best use of this idle property at IFK.

Airside Limitations at EWR
1. Capacity is constrained by the configuration of its airfield's

runways. The airport is not allowed to operate its two paral-
lel runways independently because they are only separated by
950 feet. Phase 1 of NextGen would allow staggered paral lei
(3/5 of a mile) approaches on these two runways.

2. The intersection of both parallels by runway 11/29 only
further complicates operations at the airport.

3. Vertical obstructions at the adjacent Ports ofNewark and
Elizabeth can limit operations under certain conditions,
especially on Runway 11/29.

4. Taxiing to and from 4R/22L requires crossing Runway
4L/22R.

5. EWWs airspace can be impacted b y TEB, but mostly it is
TEB that is constrained by EWR.
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EWR Constraints
	

LGA Constraints
_.	 ^. peP_iona' n1 a. r. _	 ..

Landside Limitations at EWR
I. There is limited space for expansion of cargo facilities.

2. Terminals A and B have inadequate security checkpoints
and holding rooms. The Port Authority is currently perform-
ing extensive renovations on Terminal B to address many of
these concerns and planning is underway to replace Termi-
nal A with an entirely new facility-

3. The AirTrain is inadequate, slow and lacks capacity for
growth. It is near the end of its useful life and will need to be
replaced.

4. Highway congestion while not excessive now, threatens to
hold down air passenger growth.

5. NJ TRANSIT train schedule to Newark Liberty rail sta-
tion, connecting to AirTrain often has gaps that exceed 20
minutes, and occasionally as much as 40 minutes. Amtrak
service frequency is so limited as to be almost useless. its
cost From Manhattan of $40 one-way further guarantees its
limited use for local access to the airport.

Airside Limitations at LGA
1. LGA has little room for expansion. The surrounding dense

urban development in College Point, the adjacent Grand
Central Parkway and the Riker's Island Prison Complex,
located just offshore, all contribute to limiting the future
growth of this airport.

2. LGA s airspace routinely conflicts with JFK and TEB, with
I LS procedures at JFK, virtually shutting down runway 4/22
and forcing LGA to operate with just one runway.

3. Narrow alleyways between piers at the Central Terminal
reduce gate capacity and airport efficiency.

4. Intersecting and short runways Iimits the airport's capacity,
flexibility, and the destinations to which it can operate.

5. Vertical obstructions along Grand Central Parkway and in
Flushing can conflict with Runway 4 and limit the weights
of aircraft departing on Runway 13,

6. Space is limited for queuing aircraft awaiting departure.

Landside Limitations at LGA

I. The Central Terminal Building is obsolete; its finger piers are
too closely spaced, limiring the size of aircraft that can access
the gates at one time. The Port Authority is curren tly plan-
ning the replacement of the CTB with a modern facility that
will address these limitations.

2. Overall its terminals are crowded and lack many of the
modern amenities that air travelers have come to expect at an
airport. The replacement of the CTB will reduce this crowd-
ing and greatly improve passenger amenities.

3. There is inadequate security checkpoint and holdroom
capacity at the CTB and Air Marine terminals. Holdroom
capacity at the CTB will be addressed when the terminal is
replaced.

4. LGA does nor have a robust transit connection to the air-
port, only buses operating in mixed traffic.

S. It experiences congestion on the Grand Central Parkway
and in the bottlenecks within its twisting maze of internal
roadways. The internal roadway network is shoe-horned in
into a small space and consequently is very constrained.

6. internal public transit connections rely on slow buses, which
are often stuck in traffic.

T. Curb space and parking is limited.

Moving Beyond Existing Constraints

As demonstrated by the recent investments and ongoing plans
cited earlier, the Port Authority, FAA and airlines are all well
aware of what is at stake if improvements are not made to the
region's airports. Over the past ten years the Port Authority,
FAA and airlines have invested billions of dollars to improve and
maintain the three major airports, Table 2.14 shows the annual
agency capital expenditures for each airport for years 2000 to
2010 and Table 2.15 displays the investments made by the private
sector. The agency contributed over 60 percent of the capital
funding during this period, with the private sector investing
almost $4 billion at the airports on AirTrain and new terminal
development. The Port Authority is responsible for managing
and partially funding these capital investments. The agency
also solicits grants and Passenger Facility Charge (PFC) funds
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from the FAA and recaptures part of the capital costs from the
airlines through landing fees. Approximately 56 percent of these
funds supported state of good repair (SOGR) or infrastructural
renewal, which includes upgrades to the airports so they con-
form to modern guidelines (runway safety areas and security).
The other 44 percent were used to increase airport capacity and
efficiency (JFK AirTrain, terminal C at EWR, terminal 5 at JFK
and the reconstruction of the Bay runway).

Capital investments include maintaining the 285 miles 29 of
roadways, taxiways and runways, 425 buildings totaling more
than 21,000,000 square feet and 50,000 parking spaces at all
five airports. Over the last ten years 19 miles of internal road-
ways, 18 miles of runways, 43 miles of taxiways and 61 acres of
aprons were repaved or reconstructed (a total capital investment
of $836 million), the AirTrain at EWR was rebuilt, and three
new terminals and the AirTrain were constructed at JFK The
Port Authority has also invested in developing new technologies
like Engineered Material Arresting System (EMAS), which was
used to improve the runway safety areas (RSA) at several of its
airports where space was insufficient to physically extend the
runways an additional 1,000ft.

The agency is required by the FAA to develop a five-year
capital improvement plan and has developed two multi-year
plans during the past decade, a three-year plan 2006-2008
and ten-year plan 2007-2016, and is currently in the process of
drafting a 2011-2020 ten-year capital plan. The Port Authority is
financially self-sustaining and must raise the moneys necessary
to operate its facilities and provide services to the public through
tolls, fares, rentals and other user charges. The funds needed for
capital improvements, construction and acquisition of facilities
are raised on the basis of the Port Aurhoriry's own credit rating.

The improvements currently underway provide a baseline
for the range of longer-term actions to expand capacity that this
report will consider.

Airport Investments - port Authority Capital
Expenditures by Facility (current dollars, is millions)
Year JFK EWR LOA TE9 SWF PFC	 All Facillties

2000 124 180 57 6 - 367

2091
Ili

452 40 14 623

2002 125 349 65 12 - 551

2003 116 1% 59 8 34'
2004 80 102 72 26 280

2005 1A W 59 472 437

2006 295 55 38 34 0.1 135 557

290T 3i8 185 93 21. 1 6&0

2008 259 203 136 24 9 631

2008 366 156 148 28 20 658

2010 269 107 104 25 16 - 521

TOWS $2.183 $2,010 M 00 S46 $302 $5,660

Source: Port Aulhority - Notes: . $160M from 2409 Capital Expendrlures are from
Queens swap: `• The 2610 r-u1nt10r5 are Budgeted dollars & "` S:1.9B r, Air Train

Increases tolai nve5lirent In $7.2j8R

TA61t 2-11^

Airport Investments - Private Sector
Capital Expenditures by Facility
(current dollars, in mllllon8)

Year JFK EWR tGA TEB All Facilitles

2000 500 234 15 It 760

2981 529 0 32 3d6' 10
2002 253 32 56 3 344

2003 loo 18 3 28 149

2004 109 17 4 5 135

2908 678 29 3 2 812
2006 134 17 17 27 195

2001 tit 33 13 8 170

2006 138 69 13 3 223

2096 46 qil 37, 1 184

2010 67 13 43 0.1 123
Totak: $2;571 019 '3238 5124 $3612
Source: port Authority

IK`]	 1 ,1 rum,,^^,
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Air Travel Demand at New York Airports: 1948 to 2009
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How Much Growth and When
Can We Expect It?

Projecting air travel is a risky business, and the further the rime
horizon, the riskier it is. Projections require an interpretation
of the past, an evaluation of how relationships among differ-
ent trends are likely to evolve, and an application of these to
future conditions. In the late 1960s, following a long period of
double-digit growth of air travel, the projections for air travel
were robust, assuming that the earlier growth rates would
continue. They did not, as actual annual averages were less than
two and a half percent increase over the following forty years.
Consequently, these projections substantially overestimated
air travel demand. While the models at the rime did attempt
to account for economic growth, they assumed that economic
growth would be more sustained than what actually occurred.

Today, the models used are more sophisticated. They
incorporate economic factors, a reading of the airline business,
and the impacts of airport improvements. They also examine
the geographic distribution of the origination and destination
points in the metropolitan region more carefully, accounting
for projected changes in demographic conditions around the
region.

Once air passenger projections are made, they can be used
to calculate passenger aircraft activities at the three airports
by applying load factors per aircraft, adding the contributions
of cargo and general aviation operations and distributing
projected annual aircraft operations to daily aircraft opera-
tions. These estimates of future activities can then be converted
to peak hour movements, as they will be in the next chapter
to evaluate the adequacy of the airports runway and airspace
system ro accommodate future growth.

How Many Air Passengers
Will There Be?

In this section, various methods of projecting air passenger
traffic are described and the results they produce are compared.
The purpose is to make credible estimates of air passenger
demand if there were no capacity constraints at the three major
airports - JFK, EWR, and LOA. By examining methods used to
projecr air travel an understanding can be gained as to why air
passenger traffic grows and by doing so, converge on reasonable
estimates of future growth rates.

Port Au thority Projections

The most nuanced approach to projecting air traffic is the set
of models established by the Port Authority. They use a three
stage econometric model that is driven by both national and
international growth, airline prices and knowledge of air

carricrplans and other factors. In the first stage, econometric
models calibrated on data since 1984 are used to project domes-
tic and international air travel separately. The domestic model
is calibrated on U.S gross national product, airline prices, and is
corrected to account for the impacts of past fuel shortages and
the terrorist act of 2001. The international model uses the U.S.
gross national product and the European Union gross domestic
product, exchange rates, and airline prices.

In the second stage, the model adjusts to account for
income elasticities, the advent of low cost carriers, and under-
lying fears of terrorism.' In the final stage, the impact of
expansion at each airport is accounted for, as are prospective air
carrier plans and knowledge about new airline entrants.

This most recent update of the Port Authority projec-
tions' was completed in May 2010. It includes three separate
scenarios — optimistic, moderate and pessimistic — to represent
a range of future economic conditions. The economic assu mp-
tions include a U.S. economic contraction of 2.8 percent in
2009 and a recovery of 2 percent in 2010. Beyond 2011, the
U.S. economy is expected to grow at a trend rate of 3 percent.
The projections assume that the world economy will contract
by 2.6 percent in 2009, recover and grow faster than the U.S.
economy, with about 0.8 percent annual average growth higher
than the U . S. rate after 2011.

The Port Authority has assumed that, unlike previous
recessions, the current recession has involved an evaporation
ofwealth on a worldwide scale that will take longer to recov-
ery and the resulr will be a slower bounce back in air travel
demand.

The port Authority's 2009 projections are done on an
annual basis to 2019. The estimated annual passenger volu inc,
for that year are 138.8 million, 130.5 million and 114.8 mil-
lion for the optimistic, moderate, and pessimistic projections,
respectively. These projections correspond to annual growth
rates from 2010 to 20I9 of 3.16 percent, 2.53 percent and 1.22
percent. The optimistic scenario assumes a less risky world
situarion, a strong dollar and lower oil prices, relative to the
moderate and pessimistic scenarios.

Beyond 2019, the Port Authority does nor rely on its
models because it is much more difficult to estimate the
independent variables on which the models are based. 'Flit Port
Authority assumes growth is closely tied to regional popuia-
tion growth. Consequently, the annual rates of growth drop
substantially, to 0.7, 0.7 and 0.5 percent for the pessimistic,
moderate and optimistic projections. The Port Authority 's
2010 to 2040 projections are shown in Figure 3.1. By 2030, the
passenger estimates would be about 150 million, 141 million

1 see Long Range Forecast and Kcy Assumptions 2010 — 2019. Novemb, r _ , P  :
Authority of New York and Ncw Jersey for rhisdiwussion.

2 Port Authority of New York and New jersey— Aviation Dopartrnenr, 1;,,!
Fotecanin& May 2010
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and 121 million for the optimistic, moderate, and pessimistic
scenarios, which translates to annual rata from 2009 to 2030 of
1. 86, 1.56, and 0.84E percent.

Because projecting air passenger traffic is such an inexact
science it is useful to examine other methods and then compare
them to the Port Authority 's results ro gain greater confidence,
and perhaps adjust them based on what is learned from other
methods.

Trend Extrapolation Methods

The most straightforward methods involve extrapolation of
past demand trends. While these approaches do not attempt to
anticipate changes  in the economy or other factors that could
affect travel, trend methods have the advantage of simplicity and
can be a benchmark against which more complex methods can
be evaluated.

Figure 3.2 uses a weighted moving average s for each year's
air passenger travel demand to smooth out much of the annual
variations. The chart accomplishes this, displaying a smooth
relationship with two exceptions: the Peoples' Express "bump"
in the 1980s and the 9111 drop largely induced by the terrorist
attacks. A straight line firs these data very well with a coefficient
of best fit of 0.813. Projecting this line of 'best fit" to 2030 yields
an estimate of about 126 million air passengers, which is close to
bur above the Port Authority's pessimistic scenario.

Tap-Down Trend Method

A slightly more refined method is a top-down method based on
separate trends in domestic and international traffic projected,
shown in Figure 3.3. Projections of these trends yield an estimate
for 2030 of about 127 million passengers, also between the pes-
simistic and moderate projections by the Port Authority.

Note that the fit for domestic air travel is much more volatile
and is growing at a slower rate than international travel. This
last point is made even clearer in Figure 3.3, which shows the
long-term trend and projection of the share of domestic travel at
the three New York airports combined. The domestic share has
dropped from around 73 percent in the early 1990s to the mid-
60s in 2000s, and could fall to the low 60s in the next 20 Fears,

Personal Income Based Trends

Another set of methods explicitly models the close relationship
between personal incomes and air travel — over rime higher
incomes produces more air trips. This isolates the single best
predictor of air passenger demand. However, it only accounts for
the growth in travel generated by residents of the region, and not
travel generated by non-residents (tourists and business travelers).

Introducing this concept was done in a number of ways.
First, the annual regional personal income was compared to
annual air travel. Second, the personal income per capita was
compared to air travel per capita. The plots cover the period from
1969 to 2006. Each was fitted with linear and logarithmic lines

The moving average used here weighs the current year with aweight ofthree, the previ-
-u s and next year with a weight of two and tvw years earlier and later with a weight ofoac.

Source: Bureau of Economic Analysis estimates for the New York metropolitan area-
This atnapproximates the 31 -county tri-state area as defined by Regional Plan Associa-
xion. The BEA area generates about 3 percent more income than the RPA area as estimated
rN RPA

of "best fir." The logarithmic curses fit better in both cases. -11
two plors, the equations and the r-squares indicating the qualit
of fit are shown in Figures 3.5 and 3.6. The concave shape of the
curves indicates a race of increase of air passengers declining xvith
rising incomes.

To use these relationships for projecting air travel regti,
projections of income as well. Such projections have been ti;
for the 31-county tri-state region in five-year estimates iron,
to 2035.5 Applying these adjusted personal income projections to
the two equations in Figures 3.5 and 3.6 yields estimates of 129.5
million and 148 mill#on air passengers, respectively. The former
sits squarely between the Port Authority 's pessimistic and x
erare projections and the latter just below rheir optimistic

Regional Air Service Demand

Study (RASDS) Method

The RASDS projections were performed by Parsons. Brinker-
hoff, working with Landrum and Brown in cooperation with ill,
Port Authority.6 They were published in May 2007. The data for
the model relied on both trends and cross-sectional data from
2005 to define the characteristics of air travelers as these relate
to the airport(s) they use, unlike the Port Authority projection,
described earlier, which resulted from a top-down method that
projected total traffic for the three airports and then allocated i
to each one. This method is based on building up the estimates
from air trips generated by counties to each of nine airports in
the region, including the three major Pon Authority airports.
The projections were based on population, employment and
hotel rooms (for-non-resident trips only), and on a growing pro
pensity to travel by air over time. This method resulted in an es:
mare of 149 million air passengers for the three major airports
in 2025, higher than the Port Authority 's optimistic projections,
which would not reach that level until 2030.

Federal Aviation Administration's TAF Projectioi

The FAA recently projected air travel for each of the three major
airports in annual increments to 2030'. The FAA uses a two-step
national econometric model and then allocates national demand
back to local airports. In the first step, this model considers
population, per capita income, and airline fares. The FAA then
adjusts their local projections based on more current information
from airport sponsors. In the second step, the FAA adjusts short-
term projections to reflect known plans by airlines to change ai r
service levels at local airports. Tile FAA projections average over
3 percent annual growth rate from 2010 to 2020 and just belon
3 percent annually in the 2020s. Overall, the annual growth rat,.

'These esnmares hale been done b y Utbanumic For the New York MetropoLran 'Fri r:.
portation Council. Use of these estimates requires three adjustments. First, the 31-canna
personal income estimates must be adjusted to conform to the slight larger (by 3 percent
BEA area that was used to develop the relationships in Figures 3.8 and 3.9. Second. the
personal income caiman«, provided in current dollars, must be adjusted to constant
dollars. This is done 6y assumi ng an annual consumer price index of 2.6 pctccm which
approximated the median value ofthe index over the last 15 years. Third, these person it
incomeprojectiomwerrdcveloped prior to the recent deep recession. Urbanomic,
suggested that the 2008 persona[ income estimates for 2010 be lammed by two year,
projections for 2015 he lagged by three yeah and the 2035 projections be mat I p, i
lower than the original projections for personal income.
6 Regional Air Servire Demand Study - The Port Authoriry of New York and N,
- Task C- Forecast of Origin and Destination - May 2007
7 FAA TAF citarion here
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p ion to 186 million, wcli above the rates of the Port Authority's
optimisric projection of 150 million.

Comparing the Methods

Clearly, projectingair trope shares is very risky; much depends
on the growth of the economy and on how much flying will
continue to grow on a per capita basis. In the short-term, the
business decisions by airlines will also play a part, especially
regarding the relative growth at individual airports. And such
decisions become even less certain over longer time horizons.

Yet, it is possible to arrive at some reasonable conclusions
by arraying and comparing the methods discussed here. This is
done in Table 3.1. Shown is the annual rate of increase for each
method over the 2009 to 2030 period, with the exception of
RASDS, which was projected from 2005. Also, shown is the
absolute increase from 2009 to 2030. It is readily apparent that
the FAA projection is by far the highest, showing an increase
of over 80 million passengers in 21 years. However, as shown in
Figure 3 .7, there has never been an increase in air passengers of
such magnitude in any 21 -year period. The greatest 21-year gain
ever was 55 million between 1964 and 1985. In recent years, the
21-year gain never exceeded 30 million; and has been falling to
25 million or less rather consistently. It is difficult to envision
that there will be 80 million more air passengers in the next 21
years at the three New York airports. Therefore, the FAA projec-
tions are not considered any further here.

At the high end of the remaining projections sits RASDS,
at 2.02 percent annually. The RASDS projection was developed
before the recent deep recession, so it is not too surprising that
it ranks even above the Port Authority's optimistic projection.
'The optimistic projection by the Port Authority of 1.87 percent
i ncrease annually, and the highest projection using income
per capita increase at 1.81 percent annually are very similar in
outcome by 2030. The major difference is that the Pon Author-
ity's projection arrives there with higher growth in the first ten
`ears — as evident in Figure 3.1 — while the income method
arrives there more evenly over the 2009 to 2030 period. These
two methods would add 48 million and 46 million more air pas-
sengers, respectively, with a 21 -year increase of over 40 million,
approaching absolute increases not experienced since the 1980s,
as show in Figure 3.7. They are near the high end of a 21-year
grrnvth range, makingthem quite plausible For an optimistic or
high ,Lrimrin.

Comparisons of Projections (in Millions of Air Passengers
Air PaumMpm Annual Qrmw& Addeo . -

Projactod for Raba 2809 to gm from 2;.
sawce Oesorkake 2030(=N) 2090 (7L) to 2038

PARM EcDmmetric - optimistic 14&9 Los

PANYMi Econometric - Moderate 140.8 1.57 3:

Econometric - Pes-
PNR4Rl simistic 127:.2 035 1^

Trend from Moving
RPA Average 12519 1.03 2-'

RPA Top own Trend 128.9 1,07 2-	 .

N% Personal in0eme -Log 129.5 L17 2P

Income per capita vs
RPA trips per capita - Log 147.9 1181 4E

econometric - Built up
RkW by Airport 149.1 2-02• a'

National Econometric
FAA and Shares to New York 1822 2.93 6D

\c the h^^s c1xl sil ;h
t
_ ,I^CCIrLZna .its the 1'1^rt 'arth^3r;t	 pl^,-

simistic scenario, with a 0.85 percent annual growth rate, adding=
only 19.7 million passengers in 21 years. It is considerably lower
than RPNs two trend -based projections and the lower of its two

personal income-based equations. These add from about 24 to
28 million passengers in the 21-year period, with growth rates
1.03 to 1.17. No 21 -year period has added fewer than 24 million
passengers over 21 years, making a projection that adds about 2;
million annually; quite plausible for a pessimistic or low scenari,'.

The only remaining projection to evaluate is the Port
Authority's moderate one, at 1.53 percent, which la 1',	 r

its optimistic projections than to its pessimistic ont .
It would appear that the Port Authority 's projc -L n i

to 2030 are reasonable at the high and moderate end and may h,
a bit low at the pessimistic end. Setting the high -end annual pr{
jection at 1.9 percent annually, the middle scenario at 1.6 percen.
and the lower end at 1.0 percent would seem to be reasonable in
light of the forgoing discussion. However, rather than the dis-
continuous curves to reach the 2030 values as the Port Authority
has done, it is desirable to smooth the curves. Accordingly, th i <
can be done by assuming the 2030 values are reached by equal
absolute increments, which translates to declining annual rates
of growth. The annual increments are approximately 2.3 million,
1.9 million and 1.1 million for the three projections, respectivrh.

Passenger Growth in the Previous 21-Year Period 1969 to 2009
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Unconstrained Air Passengers Projections for Three Growth Scenarios at the Three Major Airports
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The annual races start at 2.31 percent, 1.89 percent, 1.11 percent
and then drop to 1.33, 1.18 and 0.81 percent by 2042. The results
are shown in Figure 3.8.

All three scenarios assume a rebound in air traffic to 2007
levels to varying degrees. In the high scenario, there is a moder-
ate rebound, but it still takes about three years to recover the
a i r passengers lost in the 2007 to 2009 period. 'The rebound
continues at a robust rate, adding almost 50 million air passen-
gers in the next 21 years, or about 2.35 million air passengers per
year as commerce, particularly as international travel, continues
to shrink the globe. This puts the absolute growth for the 2I-year
period near the historic high end, as shown in Figure 3.7. In the
medium scenario, it takes about four years to reach the pre-
recession passenger volumes of 2007, and the growth resumes at
the pre-recession rates, and adds about 40 million air passengers
i n 21 years. In the low scenario, it takes about seven years to
cl i mb back to the 2007 levels, as demand is dampened by a com-
bination of slow economic recovery, advanced communication
innovations and the nuisance associated with security. About 23
million airpassengers are added in the 21 years, near the historic
low as shown in Figure 3.7.

How Will These Projections Be Used?

This study focuses on the consequences of growing air travel and
the extent that various actions can accommodate that growing
demand- The uncertainties suggest that rather than estimating
the demand at a particular date, it is preferable to establish a
range of time when a particular demand level will likely mate-
rialize. As demand projections change, and they surely will, the
target date for needed new capacity will shift. However, unless
there is a radical departure from historic trends, it is more a ques-
tion of when, rather than if, new capacity will be needed.

Accordingly, in this study the unconstrained air travel
demand is set at three levels, 115 million, 130 million and 150
million annual air passengers (MAP), and the years that each
would reach these levels for the high, medium and low growth
rates is determined. This is shown in Table 3.2 and indicated in
Figure 3.8 with the red horizontal two-way arrows.

The table suggests that the unconstrained 115 MAP will
occur between 2015 and 2021, the 130 MAP level will occur in
the 2021 co 2034 period, and the 150 MAP level could occur as
earlier as 2030, and certainly not long after 2042. Of course, the
uncertainties associated with air passenger demand forecasting
require constant monitoring, for nor only the actual growth of
air travel but also because of the economic factors that the Port
Authority is continually tracking and the personal income data
reported by the Bureau of Economic Analysis. Additionally,
the modeling methods that are discussed in this report deserve
continued updating.
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Share of Domestic Air Passengers by Airport 1984 to 2009 and Projections to 2030
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Projecting Aircraft Operations

To hone in on estimates of future operations at the three air-
ports, which will be needed to estimate the performance of the
three major airports in the future, a number of steps are applied
to the air passenger projections described above.

These steps discussed below are-,

• split the projected demand by domestic and international
travel and assign it to each of the three airports;

• convert the annual passenger volumes at each airport to
annual passenger aircraft movements;

• determine the daily aircraft movements; and

• add the number ofprojected movements for air cargo and
general aviation aircraft.

Al location of Future Traffic by Airport

Earlier, Figure 3.4 showed that the domestic share of all passen-
ger traffic has been declining steadily from about 73 percent in
1990 to the high 60s percent today. The equation in this figure
was used to project the domestic — international split.

Ncxt, the domestic and international passengers each imi tit
be allocated to the three major airports. Figures 3.9 and 3.10
display the historic trends for these allocations. In the case of
domestic traffic, the historical traffic shares fluctuated when new
low-fare carriers introduced new service in a large-scale manner.
Peoples Express started at Newark in the mid-1980s and Jet$luc
started at JFK in 1999. Thus, the trends shown in Figure 3.4 are
less meaningful since major events upset the trends.

Over time, this imbalance in the availability of low-fare ser-
vice between the airports should abate, as other low-fare carriers
start service at LGA or EWR. At LGA, Southwest Airlines has
started service and Airtran has maintained its service levels by
obtaining slots from Continental Airlines, despite losing some of
its slots to Southwest Airlines. In the short-term, FAA slot i i of i t,
make it more difficult to start new airline service at EWR.

As shown in Figure 3.10, for international traffic the spl i t

among the three airports has been much more stable, comin i n
at about a 65 / 32 / 3 split for JFK / EWR / LGA. There is it I
reason to consider changing this for the projected traffic.

The domestic / international splits and the airport alloca-
tions for both domestic and international traffic can then b-
used to stratify the total traffic into the six categories of door , r i,
or international at each of the three airports, to be then con-
verted into annual aircraft movements for the projection yea r,,
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Passenger Movements

By far the largest share of aircraft movements at the three
airports is for scheduled airline passenger service, the remaining
consisting largely of general aviation and all-cargo aircraft move-
ments.'Thus, the next step is to convert passenger volumes to air-
craft movements. Figure 3.11 shows the trends in passengers per
movement for the three major airports separately for domestic
and international flights. Historically, the passengers per move-
ment generally correlated to the size of aircraft. However, recent
trends reflect carriers flying smaller aircraft, but filling more of
the seats. This trend has about run its course as the percentage of
seats occupied on current airline services fluctuates between 75
and 80 percent at EWR and JFK, close to a practical maximum.
The percentage of seats occupied at LGA is lower, fluctuating
between 65 and 70 percent. Given industry trends, this percent-
age at LGA should increase over time to match the levels ofJFK
and EWR. After this adjustment occurs at LGA, changes in pas-
sengers per aircraft will again correlate to the size of aircraft.

The size of aircraft for international service at JFK is larger
than at EWR. This reflects the larger proportion of international
service at EWR that is oriented towards the Caribbean, Central
and South America compared to JFK's greater orientation to
Europe, the Middle East and Asia. The size of international air-
craft at LGA is very similar to domestic service since most of the
i nternational service from LGA is short-haul service to eastern
Canada. The rapid increase in the size of domestic aircraft at JFK
reflects the growth of jetBlue compared to the other domestic
carriers. The more recent decline ar JFK reflects the competitive
response by Delta Air Lines and the introduction of the smaller
Embraer 195 aircraft by JetBlue-

Increasing fuel prices will likely result in airlines discontinu-
e ng the use of the smallest regional jet aircraft and replacing
them with larger ones. Larger aircraft generally have lower fuel
costs per seat than smaller aircraft. Since the U.S. Department
of Energy's long-range forecasts are for the real price of fuel
to increase approximately two percent annually, there will be
fu rther pressure toward larger aircraft size. The larger regional
jet aircraft will likely have both first class and coach sears, thus
reducing the overall effect of increasing the aircraft size, but
average aircraft passenger should increase as the airline leases for
smaller regional jet aircraft expire.

As shown in Figure 3.11, the largest increases in aircraft sizes
should occur at LGA, since LGA has the largest proportion of
the small (30-35 seat) regional jet aircraft. EWR will increase at
a slower rate, while JFK will increase at the Iowest rate since it
has the smallest proportion of the small regional jet aircraft. The
proportion of small regional jet aircraft should decline rapidly
after Delta Air Lines consolidates its domestic hub operations at
LGA. Over the long-term, the size of aitrcraft used for domestic
air service at each of the three airports should be fairly similar.

The size of aircraft used for international service is expected
to grow more rapidly than for domestic aircraft. New wide-body
aircraft tend to be slightly larger than the older aircraft they
replace. In addition, the relatively low frequency of service on
international routes makes it more economical to accommodate
increasing passenger volumes through use of larger aircraft, such
as the super jumbo A380, rather than adding additional flights.
'The rates of growth in aircraft size at EWR and JFK are expected
to be similar.

Once the annual passenger aircraft movements are estimated,
they are factored to a daily volume based on recent ratios of
annual-to-daily passengers in the peak month (August) for each
airport for domestic and international traffic separately. To these
airline passenger movements are added the projected cargo and
general aviation movements. General aviation movements have
remained essentially flat for the last few years and it is assumed
that this will continue for future years. Cargo aircraft move-
ments are projected to grow slowly, averaging about one percent
per year at JFK and slightly less at EWR.

Table 3.3 displays the results of this conversion process.
The percent increases are all based on 2007 data, the year of the
highest volume of passengers at the three airports to date, 109.1
million. The table indicates that the passenger volume growth
will be substantially higher than the aircraft movements, the
result of higher passenger-per-aircraft movements and relatively
flat growth in air cargo and general aviation movements. For
example, for the 150 million-passenger level, projected to occur
after 2029, passenger growth would be 37.5 percent, while total
daily aircraft movements would increase by 18.8 percent. At JFK
the growth would be higher — 42.5 percent more passengers and
a total daily aircraft movement growth of 29.4 percent- EW R
passenger growth would be at 32.2 percent and daily aircraft
movements would grow by 14.6 percent, LGAs passenger
volumes would grow by 36.6 percent, but the growth of daily ai r-
craft movements would be much lower, adding only 12.2 percent.
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Summary of Aircraft Movements Projections - Three Passenger Demand Levels
Demaed Level	 Sae	 115 MAP	 130 MAP	 150 MAP	 135 MAP	 139 MAP	 150 MA

a nga of Years	 2W7	 2816 to 2021	 2971 to 2434	 2038 to 2042	 2016 to 2021	 2021 b 2034	 2830 to 20 , i .

Annual Passengers 	 :FK	 4T.6	 50.7 58.1	 67.8	 7%	 22%	 43 1
imiliions)	 EWR	 38.3	 371 41,6	 48.0	 2%	 15%	 32-

L"	 25.0	 271 30.3	 34.2	 9%	 21%	 3V

Tebl	 1091	 115.0 130.0	 150.0	 5%	 19%	 37'

Annual PasteaW	 JFK	 423	 441 493	 560	 4%	 17%	 32'
Aircraft MevmMeb	 EWE	 394	 426 456	 499	 8%	 16%	 2 7
(090'x)

L"	 377	 388 418	 444	 3%	 11%	 16

Tedd	 1,194	 1,254 1.367	 1.503	 5%	 1596	 2f,

Dally Passenger Aircraft JFK	 1,268	 1.292 L448	 1,644	 2%	 14%	 30"
Movements	 fWR	 1,302	 1,274 1,363	 1,493	 2%	 5%	 1 5'

GA 	 1.210	 1,146 1,280	 1,359	 2%	 6%	 12 -

Tatat 	 3,780	 3.753 4,091	 4,496	 -1%	 8%	 19 1:

Dally Cargo and General JF K 	 32	 34 36	 38	 6%	 13%	 19 1'.
Aviation Movements	 EW R 	 66	 70 74	 74	 6%	 12%	 124

LGA	 12	 12 12	 12	 0%	 0%	 0".

T*tat	 110	 116 122	 124	 5%	 11%	 131•

Total Daily Aircraft 	 JF K 	 1.300	 1,326 1,484	 1,682	 2%	 14%	 29^
Movements	 E WR	 1,368	 1;344 1,437	 1,567	 -2%	 5%	 1 5

LGA	 1,222	 11198 1,292	 1,371	 -2%	 6%	 1 2^,

tai	 3.890	 3.869 4,213	 4,620	 -1%	 8%	 19,:

l )t Course, in the carlicr dears svith lotiver pa!,scngcr vulil 1 1 ! :..
the growth would be less. At the 115 million-passenger level.
projected to occur in the 2015 to 2021 period, aircraft oper=a
t ions would grow only by 2 percent at JFK, and would decl i n, 'n
1.7 percent at EWR and 2 percent at LGA. However, with th,
130 MAP level, which is projected to be reached between 2^)' i
and 2034, JFK would see a 14.1 percent growth in operation,.
with EWR growing by 5.1 percent while LGA increasing b. ^.
percent.

The variation in aircraft operation growth rates by airpor r i
a result of a series of factors. For example, JFK aircraft operation,
tend to grow fastest because it has a larger share of international
passengers, which makes up a growing share of the total market.
LGA's operations tend to grow slowest because it is assumed rh,a
its passenger load per movement will grow fastest, reducing t 1w
relative increase in aircraft movements.

The estimated hourly movements for each passenger sceit a I),)
wil I be used to evaluate the various possible actions for redut i n,4
delay and expanding capacity,

In Chapter 4, these will be matched against the assumed
hourly capacities at the three airports to estimate both the d ^: I: ,
and the passengers that would be unable to fly if no steps arc
taken to expand capa	 itc ur 0lnwtrai!I LICTIMIIti to I( Mer Ic%ci,.
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Chapter 4

The Nexus of Demand and Supply
Prospective Actions and How to Evaluate Them

In this chapter, the prospective unconstrained demand for
aircraft movements at the three airports is compared to the
ability of the airports to meet that demand The focus will be
on runway demand and capacity, measured by the peak-hour
aircraft departures and arrivals that can be accommodated.
While there are other elements of the airport system that could
exceed their capacities, such as terminals, gates, ground access,
and parking, it is the runway and airspace (airside) capacities
that are likely to be the most difficult and expensive to expand.
Moreover, much of the delay travelers experience is associated
with the ability of the airspace to process aircraft movements.
Respondents to RPA's poll' expressed the most concern about
delays experienced while on the aircraft, rather than delays in
the terminal, such as ticketing, baggage processing or problems
associated with getting to the airport.

As the desire to travel by air in the region extends beyond
the current ability of the three airports and the surrounding
airspace system to absorb it, aircraft would queue up on the
ground and in the air to greater and greater levels. Of course,
if allowed to continue, at some point delays at the New York
airports would become so great that the ripple effect on other
airports and on national airspace would cause a breakdown
in the national aviation system. As discussed in Chapter 2,
the FAA, when faced with this situation in 2008, put a cap
on the number of peak flights allowed to use JFK and EWR,
rather than allow delays at the region's airports to cause delays
nationwide. A cap on hourly operations has been in effect at
LGA since 1969. Left in plate, the consequence of permanent
caps at all three New York airports would be a limit on the
number of passengers that could travel to, from and through
the New York region and would consequently severely damage
the future economy of the region.

As will be shown later in this chapter, the airspace / run-
way capacities of our three airports are estimated to be about
110 million passengers per year, approximately the level reached
in 2007 of 109 million. Therefore, it can be expected, based on
the projections discussed earlier this report, that the combined
capacities of the three major airports will be exceeded within
the next few years, with the prospect of resumption of caps on
growth, once the delays climb beyond the historical highs of
2007.

To avoid this, either capacity could be expanded to accom-
modate the growth, or demand for using the airports could be
reduced, or some combination of the two would occur. This
chapter establishes the targets for increasing capacity at the
three airports. The actions discussed in this report are intended
to do one of three things: a) provide the needed capacity, c)
shift demand to lessen the required capacity, or c) manage the

I 7 he poll of the region's residents on airport issues is summarized in the Appendix to
,hi. report.

demand to lessen the capacity needed. It is against these targets
that possible actions outlined still later in this chapter can be
judged-

Planning only for the current level of delays leaves the
region at a competitive disadvantage, given the low delay rank-
ings of the New York airports. Therefore, this analysis goes a
step further by postulating higher standards, i.e. a lower level of
acceptable delay closer to the norms experienced at most major
airports in the nation. The actions to address current airport
capacity limitations will also be judged against these higher
standards. Rather than institutionalizing a low level of service
that permanently locks the region into the worst airport delays
in the nation, these higher standards would establish a level of
service that would allow the region to thrive.

Delays

This report examines the performance resulting from actions
that change either demand or capacity, and the merrics chosen
to measure that performance must respond to changes in both.
These include measures that calculate the impact on delays and
the ability to accommodate the growing number of passengers.
Calculation ofeach of these measures requires a comparison
of the demand and capacity defined as aircraft operations per
hour.

Chapter 1 presented a discussion of delays from a passe n-
gees perspective and the effect of these delays on the regional
economy and Chapter 2 detailed the causes of delay. This
chapter analyzes aircraft delays, as measured by the FAA. The
FAA evaluates air traffic system performance in part using
aircraft delays. In addition, the FAA uses aircraft delay levels in
defining airport and airspace capacity. These evaluations do not
focus on passenger experience since this is an indirect impact
from the aircraft delays. Chapters 1 and 2 showed that the
delay that the passenger experiences is considerably larger than
the delay incurred by the aircraft.

To calculate aircraft delay, a queuing model was used to
determine total daily aircraft delays caused by runway capacity
constraints for each the three New York airports. The model
compares the number of aircraft projected to use the airport
with the airport's runway capacity to handle the volume, strati-
fied into five-minute increments throughout the day.

Aircraft Operations Demand

Existing unconstrained demand is based on the hou rly profi Ic
of activity at JFK and EWR from 2007 data prior to the FAA:s
imposition of the slot rule at these two airports. Therefore, in
this chapter demand is projected from an unconstrained situa-
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Lion. LGA demand is projected to accounr for the longstanding
slot rule at that airport. Data about scheduled aircraft activity is
derived from the Official Airline Guide (OAG) for a summer day
in 2007, the year when passenger demand was the highest.' From
this base case in 2007. the hourly unconstrained demand is used
to derive the profiles for each of the three airports for each of
the three projected air passenger levels discussed in the previous
chapter.

Figures 4.1 through 4.3 show the existing and future uncon-
strained demand profiles by hour for each airport. 'These volumes
represent the activities that would occur at the three airports
if there was the capacity to accommodate them, At JFK, the
unconstrained peak-hour aircraft activity in 2007 is projected
to grow from approximately 100 aircraft per hour to 130 per
hour when the 150-million air passenger (MAP) demand level is
reached. The morning peak is predominantly departures while
the early afternoon peak is predominantly arrivals. After 6pm,
the peak has more departures than arrivals.

At EWR, the unconstrained (2007) peak-hour aircraft activ-
icy is projected to grow from a peak of 89 aircraft per hour to
115 per hour at the 150 MAP level. Similar to JFK, the morning
peak is predominantly departures, while the early afternoon
peak has more arrivals than departures. Demand in the evening
hours is evenly split between arrivals and departures.

Unlike JFK and EWR, the hourly unconstrained future
demand at LGA is constant throughout the entire day from
lam until 9pm, hovering in the mid-80 aircraft per hour. The
early morning period has more departures than arrivals, while
the evening hours have more arrivals than departures. During
the bulk of the day, demand is evenly split between arrivals and
departures.

Capacity and Throughput

As discussed earlier, among the most important factors that
determine runway capacity are runway design, aircraft speeds,
separation between successive aircraft, air traffic control proce-
dures, weather conditions, and airspace availability.

Airport runway capacity is also a function of the capacity of
the particular combination of runways that are being used at any
given time. An individual runway may have reduced capacity if
air craft control procedures require coordination of its aircraft
activity with activity on parallel or intersecting runways. The
availability of airspace and the allocation of aircraft activity
among various runways will also influence capacity. Air tmffiic
controllers may alter the allocation of demand between run-
ways depending upon the percentages of arriving and departing
aircraft in any given hour.

Rather than define a maximum hourly capacity for the run-
way system at each airport, this analysis uses the average annual
hourly runway throughput actually achieved at each of the
airports during the period of 2004 through 2009. This annual
average reflects both runway operations achieved in both ideal
conditions of good weather and airspace availability, and during
less ideal conditions of poorer weather or airspace availability.

The runway throughput rates used here and shown in Table
4.1 for each of the three major airports, reflect average peak
period runway utilization rates observed in FAA data on hourly
runway utilization rates and delays collected in 2004 through
2009 at each airport. These data are available from the FAA's
Aviation System Performance Measurement (ASPM) database.

k upst 23.2007
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Source: W and Regional Plan Association
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LGA Airport Daily Profile of Future Activity
SGUMO: OAG and Regional Plan Association

Delay and runway utilization levels observed in 2009 were 	 .
to calibrate the model by correlating observed delays again„ .
calculated capacity, since 2009 data reflects the most currcn I

operations at the airports. Detailed information abour obsc i
runway utilizations and delay; as well as modeling of existing a I
forecast demand against existing capacity is shown in Appendix
B.

The capacity of airport taxiways and gates also affect the le\ ,
of capacity for aircraft operations. As discussed earlier, taxiway,
provide the connection between runways and gates_ In addi-
tion, they accommodate delayed aircraft waiting for space on a



departure runway. As delays increase, the taxies ay systmt 's ability
to accommodate the flow of aircraft between runways and gates
will become increasingly impaired. Aircraft require a certain
minimum parking time at the gate for unloading and loading
passengers, to handle cargo and to refuel. If runway capacity
and use increases, then expansion of taxiways, gates and other
facilities may be required as well. However, because none of
these other factors will matter if there is insufficient runway and
airspace capacity, the evaluation model starts with an analysis of
runway capacity and its impact on airspace.

The Model

The queuing model compares hourly aircraft activity and calcu-
lates airport runway throughput rates. It mimics air traffic con-
trol decisions by evaluating short-term demand and altering the
airport arrival or departure capacity to accommodate a higher
percentage of arrivals or departures. The model provides outputs
on the number of aircraft queued for the arrival and departure
runways, percent of aircraft waiting specific intervals of time and
total runway queue delays. Delay is the difference between the
planned and actual time it takes an aircraft to perform an arrival
or departure. "The resulting aircraft delay is a measure of system
operational performance that indicates the efficiency with which
a given level of runway throughput is achieved. This model and
its output are used to estimate future aircraft delays associated
with the many demand and capaciry scenarios that are described
later in this report.

Base Case Delays

Table 4.2 shows the average annual delay per aircraft for the base
cases for the three projected passenger levels for the three major
airports. The delay levels shown reflect a theoretical uncon-
strained condition, where delays would grow unabated if there
were no demand management or passenger diversion programs
to limit flight or passenger activity. By 2015 -2021 (correspond-
i rig to an air passenger demand level of 115 MAP), delays would
grow from the 2007 conditions at all three airports, JFK adding
five minutes, EWR 1 I minutes and LGA five minutes. By then,
delays at both JFK and EWR would exceed 30 minutes per
aircraft while delays at LGA would exceed 20 minutes, with the
three-airport system average delay increasing from 22 minutes
to 31 minutes. By 2021-2034 (130 MAP), delays at all three
airports would be almost an hour and by 2030-2042 or beyond
(1.50 MAP), average delays would reach more then 90 minutes at
cash airport.

Delays of this magnitude would never occur. Instead, the
use of the airports would be limited, aircraft traffic would be
lost, trips would not be taken (at least to and from the three
airports), and the regional economy would suffier. Interven-
tion would occur long before these delay levels were reached.
Without intervention, departure delays would balloon at the
airport's taxiways or gates and physical space would limit how
many departing aircraft could wait at the airport. Arrival delays
would occur either in the airspace or at the airport where a flight
originated. Airborne delays would create extra workload for air
traffic controllers while physical space would limit the number
of aircraft that could wait at an originating airport. In short, the
situation would become untenable.

Current Airfield Average Annual Hourly
Runway Throughput by Airport

	

Balanced	 Arrival	 Departure
	

Daily

Capacity	 Flaw	 Push	 Push
	

Average

JFK	 Arrival	 39	 51	 35
	

40

Departure	 42	 30	 46
	

41

Total	 61	 K	 8%
	

81

ER Arrival	 39	 50	 36	 40

Departure 	 40	 29	 44	 40

Total	 79	 79	 so	 79

LGA	 Arrival	 35	 43	 30
	

35

Departure	 34	 26	 39
	

34

Total	 69	 69	 69	 64
Source: Regional Plan ASSOClation
Note: The runway utilization rates shown in this table are an average in al[ weather
cond4ions during peak operational hours.

TABLE 4 2

Base Case (Unconstrained) Delay by
Airport and Passenger Levels

Average annual minutes per a€ Waft movement

Demand Range of Years JFK EWR	 LGA System

109 MAP 2007 25 21	 19 22

115 MAP 2015-2021 32 32	 24 31

130 MAP 2021-2034 55 60	 53 56

150 MAP	 2030-2042+	 96	 102	 103 	 99
Source: Regional Plan Assoc€ntlon

The FAA policy guidance drives this process; it states that
when preparing benefit-cost analyses for airport improvement
projects, the average annual delays above 20 minutes per aircraft
should not be considered since they are unlikely to occur in
actual operations. Further, the FAA imposed slot restrictions at
JFK and EWR when average delays at JFK exceeded 22 minutes
per aircraft. The slot limits effectively established the maximum
number of daily (and annual) flights that can occur at each air-
port. All three major airports have had FAA imposed slot limits,
with LGA limits in force for over 40 years. Over time, these caps
will also increasingly limit demand, resulting in a loss ofpassen-
gcrs that would not be served at the rhrec airports.

Delays and Level of Service

The above estimates of congestion and delay conditions under
the current maximum operating capacity of the airports are
clearly not realistic. Even at current levels, few airports in the
world have the amount of aircraft delay incurred at the New
York airports. In Europe, most airports have their operations
controlled at a level of capacity appropriate for operating in poor
weather conditions.

Among major airports in the United States, delays at the
three airports rank at the bottom as shown quite dramatically
in Figure 4.4. Not only do the three New York airports rank
highest in delays, but the differences are stark. All three exceed
the 20-minute level, but the next worst is barely 17 minutes, and
almost all of the remaining 34 airports experience delays of 12
minutes or less.

This raises the issue of what is tolerable, i.e. what is accept-
able and what is not, and what standard should be applied to
judge the adequacy of future conditions? By imposing the caps
on demand when delays reached 22 minutes, the FAA made the
judgment that delays higher than 22 minutes per aircraft created
an unmanageable air traffic flow and were unacceptable. The
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FAA actions to impose the cap, on hourly aircraft cnperation,
confirm its previous policy guidance about the unacceptability of
ave rage aircraft delays in excess of twenty minutes.

This analysis uses the FAA hourly cap as the upper limit
on the number of aircraft per hour that can use the three major
airports. JFK and EWR have some ability to increase their daily
volume of aircraft operations during off-peak hours when not all
slots are used. However, LGA has no ability to expand its daily
operations since the peak period lasts throughout the day. The
FAA has actually cut the number of hourly slots at LGA, but is
not forcing airlines to immediately reduce service. Rather, the
FAA will retire slots that airlines stop using and expects to even-
tually reach the lower slot level through attrition. Thus, actual

,u

Average Delay at 37 Major Airports In 2007
S.:	 FAA Aviation Performnte McWn
'.n;•,- q efay rs measured as time deyiatJon rrom the flight plan.

SAN 6.1
PDX 6.2
TPA 6.7
STL 7.1

MC0 7.7
D CA 7.7
LAX 8.0
S LC 8.0
CVG 8.0
P HX 8.2
CLE 8.3
IAH 8.7
PIT 8.7

FLL 9.0

MIA 9.0
BWI 9.0
SEA 9.1

M EM 9.4
DTW 9.5
DEN 9.6
LAS 9.6

D FW 10.2
S FO 10.3

M S P 10.4
MOW 10.5

IAD 10.7
CLT 10.9

BOS 12.2

	

ORD	 13.9

	

ATL	 14.1

PHL

LGA

EWR
JFK

5	 10	 15

operations at LGA for many hours range from rwo to four ()pera-
tions per hour above the stated cap. This analysis uses the act tial
operations levels observed in 2009 instead of the stated cap.

Figure 4.4 also establishes that current delay levels at the
New York airports are well above the norms for busy airports
across the country, Thus, the current delay conditions at the
three airports place the New York region at a competitive
disadvantage. Consequently, the analysis uses an average delay
of ten minutes per aircraft as a quality of service standard that
matches the norms at other major airports. It is this standard
that the New York region should aspire to. However, the analysis
acknowledges the difficulty of meeting such a high standard, and
therefore examines the implications of a 15-minute and 20-mi n-
ute delay levels.

Table 4.3 shows the level of hourly capacity required at each
airport to reduce the delay levels shown in Table 4.2 to meet the
current default standard of 20 minutes, a 15-minute standard
and a 10-minure standard. For example, if the objective at J Flt
was to achieve a standard of 10-minutes, then runway capacity by
the 2030-plus period would have to handle 119 aircraft opera-
rions per hour, compared to the current slot limit of 81 per hou r.
Similarly, EWR would need a capacity of 107 operations per
hour to achieve a 10-minure delay standard. Overall, the current
three-airport system provides capacity of 236 aircraft movements
per hour. In 2030, the three major airports will need to accom-
modate 292 aircraft movements per hour to meet a 20-minute
delay standard, 301 aircraft movements per hour to meet a
15-minute delay standard or 311 aircraft movements per hour to
meet a 10-minute delay standard -

Table 4.3 also shows the runway capacity needed in addition
to the current slot limit at each airport. For example, J FK at the
150 MAP level would require a capacity of 38 more movements
per hour to meet the 10-minute delay standard. By as soon as
2030, the three major airports would need to accommodate an
additional 59 aircraft movements per hour to meet a 20-minure
delay standard, 68 more aircraft movements per hour to meet a
15-minute delay standard or 78 additional aircraft movements
per hour to meet a 10-minute delay standard.

While delays at all three airports have declined since 200;
(the base year for this study), the FAA has retained existing slot
limits at JFK and EWR. The FAA has lowered the slot limit
from 75 to 71 commercial slots per hour at LGA in response to
airline comments chat delay levels at LGA were too high. The
FAA also agreed not to take back the "extra" slots immediately,
but to allow airlines to operate them unless they voluntarily
chose to rum the slots back into the FAA- The potential long
term result of the FAA action at LGA will lower aircraft volume
that could use the region's three major airports, since the FAA
did nor make additional slots available ar JFK or EWR to accom-
modarc the lost traffic at LGA.

16.8
2U.:5
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Total and Additional Hourly Runway Capacity Required to Achieve 10,
15 and 20 Minute Average Annual Aircraft Delays

J 	 115 MAP (2015 2021)

Exist]ng Stets

81

Total Capacity Needed

10-MIM"
delay

94

15-mbMte
delay

91

20-wfikuEe
delay

88

Additional Capacity Needed

10 • minute	 35-minute
delay	 delay

13	 10

20-minute
delay

7

130 MAP (2021-2034) at 105 102 98 24 21 17

150 MAP (2030-2042+) 81 119 115 111 38 34 30

EWR	 116 MAP (2015-2021) 81 91 88 85 to 7 4

130 MO (2021-2034) at 99 95 92 18 14 11

150 MAP (2030 .2042+) 81 107 1D3 100 26 22 19

LGA	 115 MAP (2015.2021) 74 73 71 69 2

130 MAP (2021.2034) 74 78 76 75 7 5 4

150 MAP (2030-2042+) 74 85 83 81 14 12 10

System 115 MAP (2015-2021) 236 258 250 242 25 17 11

130 MAP (2021-2034) 236 282 213 265 49 40 32

150 MAP (2030-2042)
Snurce: Regional Nan Associalmn

236 311 301 292 78 68 59

Current slot control regulations allow airlines to retain
control of a slot so long as they operate the slot 80 percent of
the time. Some airlines with a large portfolio of slots have taken
advantage of the regulation and have dropped the number of
flights they operate, yet maintaining enough flights to retain
their slot rights. The number of flights operated has also declined
at JFK and EWR. Th is has not lead to significant delay reduc-
tions since air traffic control procedures have evolved to include
new air traffic safety initiatives, which include changes in
operations on converging runways. The result is slightly longer
distances between successive arriving aircraft.

Figure 4.4 shows that the delays at the three New York
region's airports average more than double the delays at most
other major airports in the nation. The stark contrast will grow
even starker, since the next highest-ranking airports (PHL,
ATL, and ORD) have undertaken on-going airfield improve-
ments to lower their delays in the near future. Thus, the New
York region's airports' poor delay performance will be even more
conspicuous. Businesses that require air transportation take into
consideration the quality of air service when deciding where to
locate or expand. While the New York region has a diversity
of destinations available, the reliability of its air service will
almost certainly be degraded if the current situation remains. As
described in Chapter 1, these delays increase operating costs for
local businesses, which may make other locations more attrac-
tive.

Loss of Passengers and the Resulting

Economic Loss to the Region

Limiting aircraft activity ultimately will limit passenger volumes
at each of the airports. Traffic has begun to grow again as the
economy recovers. As demand grows, airlines would normally
add flights or use larger aircraft to accommodate the additional
passengers. The current caps on demand prevent airlines from
adding flights (which would increase delays). While the airlines
have some ability to use larger aircraft, scarce capital and long
aircraft life spans largely prevent them from changing their fleets
quickly. This "cap-constrained" environment would eventu-
ally cause fares to rise and prevent some passengers from using
air transportation in the New York/Ncw Jersey marker, and in
many cases, result in trips not being made at ali, affecting the
local economy.

This analysis assumes that airlines could operate new
flights in off-peak hours when slots were still available, but also
acknowledges that some new flights might not occur because
they would only be viable during controlled-slor hours. This
is especially true for new airlines currently not operating in
New York. Thesc "startups" would require some flights during
limited-slot time periods to establish a reasonable pattern of
arrivals and departures for the New York marker. Long-distance
(mostly international) markets may also have limited ability to
operate during off-peak hours since slot limitations and curfews
may preclude arriving or departing times at the destination
market. A more detailed analysis of maximizing the spread of
operations to off-peak hours is presented in Chapter 9, which
describes demand management strategies.

Table 4.4 shows that at the 115 MAP demand level (some
time between 2015 and 2021), the three airports would fall short
by 2.5 million passengers of being able to accommodate the
projected demand. At the 130 MAP level the capacity shortfall
would reach 9.2 million passengers, and at the 150 MAP level,
this figure would grow to 20.9 million passengers per year. In
each case, about half of this unmet capacity would occur at JFK.

Table 4.4 also shows the number of passengers that would be
served at each juncture. For example, when demand reaches 150
XIAP, and with 20.9 million not served, those served would total
129.1 million. The fact that more passengers would be served
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Unmet Demand at Current Slot Levels
(millions of passengers)

	

unmet 11ap td	 Dommid Mat

	

1F1c EVR L" STONE	 $Yd-
11 5 MAP (2015-2021)	 1_2	 03	 0.6	 2.5	 112.5
1 30 MAP (2021-20341	 4A 2.4 2-4	 9.2	 120.8
150 MAP (2030-2042*)	 10.9 515 4.5	 20.9	 129.1
Source: Regional Plan Association

Unmet Demand with 10, 15 and 20 Minute
Delay Standards (millions of passengers)
Delay Unmet Demand DemaaA Met

HX EWR LOA system System
10	 US MAP (2015.2021) 83 4.8 2.0 15.1 99.9
Minutes	 130 KAP (2021-2034) 14.0 7.3 4.3 25.5 104.5

150 MAP (2030 .2042+) 21.5 1Li 6.5 39.0 111.0
15	 115 MAP (2015-2021) 4.1 3.0 1.1 8.3 106.7
Minutes	 130 MAP (2021 .2034) 93 5.3 3.2 17.7 112.3

150 MAP (2030 -20420 16.6 8.8 5.3 30.7 119.3

20	 115 MAP (2015.2021) 2.5 1.1 0.6 4.2 110.8
Minutes	 130 MAP (2021-2034) 83 3.2 2.4 11.9 118.1

150 MAP (2030 .2042*) 11.5 52 4.5 21.8 128.3

Regional Ran Association

as the unconstrained demand rises is a consequence of a higher
average number of passengers per aircraft and more off-peak
flights, even as the supply side remains static.

With the 10-minute delay standard, the capacity shortfall
would naturally grow, as more of the capacity would be used
to keep the aircraft delays down. As shown in Table 4.5, there
would be 39 million annual passengers not served when the
demand reaches 150 MAP. Lower levels of demand would have
a lower unmet demand. At each level about half of the unmet
demand occurs ar JFK.

To accommodate the unmet demand some combination
of added airport capacity and alternative means of travel are
needed, either at other airports or by other modes. The stratifica-
tion by the three airports shown in Table 4.5 is somewhat flex-
ible; to the extent that if one airport cannot accommodate the
excess demand, or have its passengers shifted to other airports or
modes, the shortfall might be covered, at least in part, at one of
the other two airports.

The demand that is met with the 10-minute standard is
hardly higher than the current demand of 101.5 MAP. This
indicates the to achieve this standard, largely achieved at other
major airports in the nation, that any demand beyond current
levels would have to be service by expanding current capacity or
by shift air travelers away from the three airports.

The loss of passengers and the resulting economic loss are
calculated here for each level of unconstrained passenger growth.
Using the economic impact estimates per passengers served
at the three airports, as discussed in Chapter 1, updated to
?009, the Port Authority has calculated that the airport systu i
provides nearly 415,000 jobs, which contribute $16.8 billion i
wages to the regional economy and generate over $48.6 billion
in sales while accommodating 101.5 million annual passengers.'
This converts to an impact of $521 in sales per passenger, $190 in
wages per passenger and about 4,100 jobs created for each mil-
lion passengers. These factors are used to estimate the potent..

I Itc Port Authority of Ncw York and Newt Jersey, -The Economic Impact of the A,
 ; ji try on the New York-New Jersey Metropolitan Region, Qctoher2005. UPdai

by Port Authority and adjusred for inflation to 2009

cconotniL losses from passengers that Wouid not be scrvcd as
reported in Table 4.4. The results are presented in Table 4.6 for
each of the projected demand levels, for each of the three air-
ports. By the150 MAP level, the losses would amount to 86,000
jobs lost. $ I I. billion in sales not made and $4 billion in wages
not earned annually.

'These losses would accumulate over the years. Table 4.7
displays the economic impact for each of the three passenger
projections using these values for each passenger trip not taken if
the capacity were nor available. The upper half of the table shows
the losses for the year only, and the lower half shows cumulative
losses. The losses would begin relatively modestly. By 2015, the
region could lose between $0.8 and $1.7 billion in wages and
between $2.3 and $4.5 billion in sales. By 2020, the accumulated
lasses, would reach $2.6 billion in wages and $7.2 in sales for
the lowest rate of passenger growth, to $7.6 billion in wages and
$19.8 billion in sales for the highest. As traffic potential grows
and is not accommodated, the losses mount and by 2035 they
would reach between $21 billion and $60 billion in lost wages
and between $58 billion to $165 billion in lost sales- By that year,
the region would have about 46,004 fewer jobs with the low
forecast and about 114,855 fewer jobs with the high forecast.

This analysis assumes that each "lost" passenger generates
a value equivalent to the average for that airport. It is possible
that the marginal value of passengers that would choose not to
fly because of higher costs would be less than average, but that
is beyond the scope of what can be estimated here. In addition,
to the extent that these passengers are accommodated by using
another airport in the region, or by intercity rail travel, the eco-
nomic loss would be diminished. Accordingly, when evaluating
the alternative acrions that could be taken to address the airport
congestion problem, the economic loss from passengers not
traveling by air at the three airports will be adjusted to account
for passengers served in other ways.

There is also the economic loss associated with passenger
delays that were described in Chapter 1. For those that can be
accommodated, there will be growing losses associated with
delay, which would grow slightly, reaching about $1.$ billion at
the 150-million passenger level. This is based on the assumption
that the total delay cannot rise to more than 20 minutes per per-
son on average or else the FAA would cap operations to whatever
level was necessary to ensure that delays would nor exceed 20
minutes. Similarly, the cost of delays to the airlines cannot grow
much with the delay capped at 20 minutes, which is estimated at
$1.4 billion per year.

The analysis in this chapter establishes the base condition
against which the many actions to either add capacity or shift
demand will be evaluated. It also establishes the metrics that
be used to carry out that evaluation, i.e. - passengers not sen
and the resulting economic loss, and the runway capacity shoe
falls. These actions include supply-based actions that increas,
capacity or demand-based actions that shift demand from the
three airports or adiust demand by time of day or by airport.



Economic Impact of Loss of Passengers - Three Passengers Projections
J FK EINR LGA §yatem

Annual Econ. Annual Eoaa. An"M Ease. Annual Econ.
Lost Pans. Value last Pau. Vahre Less Pan. Vah" lost Pass. Value

ME= $IlWons/Johs moons $1111110wiahs Millions $1511I101w im millmns	 „o.wWJnbS

WagcspeePassenger	 $205 5187 $182 1 $190

115 MAP (2015-2021) 1.2 $0.2 0.7 $0.1 0.6 SO-11 2.5 $0.5

130 MAP (2021-2034) 4.4 50.9 2.4 $0.4 2.4 $0.51 9.2 $1.8

150 MAP (2030-2042+) 10.9 $2.2 5.5 $0.9 4.5 $0-9 20.9 $4.0

Sales per Passenger	 $561 1 5481 $527 $521

115 MAP (2015-2021) 1.2 $0.71 0.7 $03 0.6 $413 2.5 $1.3

130 MAP (2021 .2034) 4.4 $2.5 2.4 $1.1 2.4 $1.3 9.2 $4.9

150 MAP {2030 .2042+) 10.9 $6.11 $2.5 4-5 $2.4 20.9 $11.0

Jobs Per Million Pass.	 4,377 3,573 4,248 1 4,091

115 MAP (2015-2021) 1.2 5,172 0.7 2,645 0.6 2,439 1
2.5 10,256

130 MAP (2021 .2034) 4.4 19,442 2.4 8,420 2.4 10.3701 9.2 38,233

150 MAP (2030-2042+( 10.9 47.885 5.5 19.484 4.5 19.097 20.9 86,466

Cumulative Economic Losses to 2035 for Three Growth Scenarios
Wages Lost In Year Shown', Sales Lost In Year Shawn Accumulating Wages Lost Accumulating Sales Lost Jobs Lost by Year Shown

(Sealions) (Ss ions) ($Bibiansi (5	 illlans) Toull Jnbs

Low	 Medhrm	 Hill We Medium High Lew Medl= High Low Modfuw	 High Law	 Mediae High

2015	 $0.2	 $0.4	 $0.5 $0.7 $1.1 $1.3 $0.8 $1.4 $1.71 $23 $3.9	 $4.51 5.167	 8,857 10,331

2020_	 $0.6	 $1.1	 $1.5 $1.6 $3.0 $4.2[ 52-6 $5.4 $7.21 $7.2 $14.8	 $19.8 12,786	 23,967 33,412

2025	 $0.9	 $2.0	 $2.1 $2:4 $5A $7.5 $6.1 $13.5 $18.5 $16.7 $36.9	 $50.8 19.350	 42,894 59.2Q8

2030	 $1.4	 $3.1	 $4.0 $19 $84 $10.91 $12.1 $26.7 $36.11 $33.3 $73.3	 $98.9 30,627	 66,720 86,454

2035	 $2.1	 $4.2	 55.3 $5.8 $11.5 $14.5 $2t.0 $45.7 $60.1 $57.7 $125.2 	$164.8 46 ,004	 91,100 1 14,855

Sou, ca' Regional Plan Association
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What Can We Do?
Actions to Meet Demand and Lower Delay

1. NextGen 1. The FAA's NextGen program will transform
air traffic control from current ground -based technologies
such as radar and radio beacons to satellite-based technolo-
gies such as GPS and digital communications. This trans-
formation will allow aircraft to fly closer together because
air traffic controllers will have better information on their
location, It can also establish more reliable methods to
communicate route information. NextGen I will likely
expand capacity and permit realignment of departure and
arrival airspace patterns. This action will produce capac-
ity increases for each airport. This first phase of NextGen
features actions that the FAA is currently committed
to implementing in the next ten years. The result of this
analysis established a modified base case against which the
other actions discussed below are tested. This is discussed
in Chapter 5.

2. NextGen II. Numerous elements of NextGen are not yet
committed to by the FAA, since the research supporting
them is still underway or they would require additional
capability from aircraft not yet agreed to by all airlines.
These NextGen elements should further improve capacity,
but their implementation remains uncertain. These include
4-1) trajectories that will combine earlier independent
components to adjust flight schedules dynamically and
allow aircraft to send their locations directly and to provide
status to surrounding aircraft by broadcasting `peer-to-
peer." `these are also discussed in Chapter 5.

Shift to putlying Airports. To examine this possibility, the
candidate airports in the tri -state region and beyond were
examined for their potential to free up capacity at the three
major airports. Initially, sixty -seven airports, both with
and without existing commercial service, were considered.
The screening criteria included existing runway length,
proximity to market, impact on airspace and on surround-
ing communities, highway access, and market duplication
with existing services. For those airports that met the
screening criteria, an estimate was made of the potential to
shift passengers and the consequent reduction in aircraft
operations at the major airports. This analysis is presented
in Chapter 6.

4. Establish a new airport. This analysis determines if there is
an accessible, available and adequate site for a new airport.
It is discussed in the Chapter 7.

5. Air-to•Rail passenger Shifts. Air passenger travel demand
may be shifted to rail to free up capacity at the existing
airports. The share of projected air passengers that could

shift to rail under a number of rail service scenarios was

examined to estimate the impact at the three major air-
ports. This analysis is presented in Chapter 8.

Transportation Demand Management Measures. Manag-
ing demand at the three airports by banning or limiting
selected peak flights directly, or through pricing differen-
tials, or the use of auctions and lotteries are considered in
Chapter 9. Also discussed is the passive "action' of peak
spreading, which could occur under a slot-controlled
environment as airlines use available capacity in the off
peak hours. The barriers and weaknesses of these politics,
including any legal ramifications, are also assessed and an
estimate is made of the impact on aircraft movements at the
three major airports.

7. Expansion and/or Reconfiguration of the Three Existing
Airports. For each airport a number of potential recon-
figuration options were screened to determine if they were
worthy of serious consideration for their ability to increase
the capacity of aircraft operations. The screens included
airspace feasibility, capacity benefits, community impacts,
environmental impacts, construction feasibility, timing
and phasing fcasibilic, and cost. Twenty expansion com-
binations were considered, which in most cases included
an option far each airport, for each of the four airspace
categories developed during the earlier screening process.
This analysis is presented in Chapterl0.

8. Ground Access. Ground access becomes an issue in this
study in many forms. First, if ground capacity is insufficient
to bring people to an expanded airport, then the expan-
sion may be compromised. Second, poor access can reduce
the likelihood of passengers choosing a particular airport.
Conversely, if access is improved there could be a shift
among airports. The potential for this shift is particularly
important if there is excess capacity at one airport and
insufficient at another; improved access could result in a
shift to the underused one from the airport that is oversub-
scribed. -Third, for outlying airports, improved access could
expand the area from which the airport could draw riders.
Potential access improvements are discussed in Chapter 11.

In the concluding chapter of this report each of these
actions and their combinations are compared using the evalua-
tion metrics discussed above, including their ability to accom-
modate or shift air passengers beyond the capacity of the three
existing airports.
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The NextGen Air Traffic Control System
Modernization and Its Impacts on the Region's Airports

"nie United States has been working for the past several years
on the complex task of modernizing its air traffic control
system (ATC), an initiative simply known as NextGen. Over
tic next 20 years the Federal Aviation Administration (FAA)
w i l l incrementally upgrade the existing air traffic control
systems that have functional components and designs dating
back to the 1960's. Critical to the success of NextGen, and
just as important as the FAA's technological contribution, will
be investments by aircraft operators to upgrade their avionic
s y s tems, acceptance by the "human element" which 'includes
pilots and air traffic controllers, the development of new flight
procedures and the regulatory changes that must be made to
permit the FAA to take full advantage of the technological
i mprovemenrs it will be implementing.

The New York region's airspace is the busiest and most
complex in the nation, as detailed in Chapter 2. The average
aircraft delay at the regions three major airports is over 20
minutes, twice the national average. NcxrGen will provide
the tools that will help to alleviate this congestion and reduce
delays by shrinking or eliminating the overlapping airspace
over the three major airports and by increasing runway capacity
through improved airfield management.

The FAA is alsoin the process of redesigning the region's
airspace, which will eliminate many traffic choke points, but
will not increase capacity at the airports. The FAA anticipates
completing the airspace redesign project by the end of 2012.

NextGen is an all encompassing term for a suite of techno-
logical solutions char will locate an aircraft's position, provide
navigational services, and allow for collaborative decision
making between airlines and air traffic controllers through the
sharing of data in real time. It is both an assembly of new tech-
nologics and a combination of existing and proven technologies
that are being leveraged in new ways. NextGen replaces many
ex fisting voice-based, analog systems with digital data commo-
n ications, using many of the technologies that we have come
to take for granted in our everyday lives. For example, it relies
hcavily on the Global Positioning System or GPS, a technol-
ogy increasingly available today, which can more precisely
determine the position of aircraft. NextGen will also transmit
all of this data digitally over secure wireless and fiber-based
ncrworks, similar to the public networks that are relied on for
access to the World Wide Web.

The core components of the existing traffic control system
are communications, navigation, traffic management, surveil-
la nce (location of aircraft) and air traffic control. Some of the
major coinponcnts ofNexrGen and their benefits are described
below.

From Analog to Digitai: An Aviation Network

Today, air traffic controllers Ccontrollers") transmit flighr data
and instructions using analog voice communications. However,
much of this information is already in an electronic format and
it would be more efficient if it was possible to transmit these
digital instructions directly to the aircraft instead of using
verbal communications. A central component of NextGen
includes the installation of high-speed data networks, ground-
based communications stations and satellites to allow most
of this information to be uploaded directly to the aircraft's
avionics. This improves efficiency and eliminates verbal data
transmission errors. It requires investments by both the FAA
and by the aircraft operators to equip their aircraft to receive
these data transmissions; some airlines have made this invest-

ment and already have this capability between their aircraft

and private Hight operation centers.

Replacing Radar

The existing systems for locating aircraft use a technology that
matured during WWII called "radio detection and ranging"
or more familiarly, RADAR. It uses electromagnetic waves to
determine the position of aircraft. Radar is expensive to main-
tain because of its moving parts (rotating dish), becomes less
accurate as the distance between the radar station and aircraft
increases and is limited to covering the airspace over land and
the ocean near the coast. NextGen replaces radar with a tech-
nology called Automated Dependent Surveillance — Broadcast
or ADS-B. It uses GPS and wireless data communications
to locate an aircraft's precise position and then transmit this
information to the ATC network (using satellites or ground
stations) and other nearby aircraft. ADS-13 is more accurate,
it provides additional information about the "health" of the
aircraft in real time to controllers, and covers areas that radar
cannot. It would also be much less expensive to maintain than
radar. This new precision should permit the FAA to rethink
aircraft separation standards, potentially allowing more aircraft.
to operate in the same amount of airspace.

Precision Navigation - Bye, Bye Beacons

Aircraft rely on radio beacons known as VORs' today for
c n-route navigation. The placement and limited broadcast
range of these beacons often result in inefficient or "zigzag

\'OR stands for VHF Omnid irecrional Ranging, sometimes referred to - ^ .' .

% A i D, a ground -based beacon rho transmitss-a signal {Morse code) that aircrst;
I ^ ace theft gosiuuns.
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NextGen Core Components

Today	 NextGen	 Tomorrow	 Benefit

flighr path,, forcing airtrah to rake cirCuitMis routes to nccir
destinations. NextGen would eliminate these beacons by using
G PS, creating more direct routing, which in turn would reduce
i ravel times and fuel consumption, thereby lowering costs and
crnissions. Further improvements to GPS-based navigation
will increase flight path precision and make flying in inclement
xveather safer.

These three examples are a sampling of the dozens of
tc clr nologies that fall under the umbrella of NextGen. Taken
rogct her these technologies will:

• I ncrease the capacity of the airspace system by making it pos-
sible for the FAA to reduce separation standards;

• Increase safety by greatly improving the situational aware-
ness ofpilots and air traffic controllers through the transmis-
s ion of the real-time aircraft locations, status of the aircraft
and weather;

• Allow collaboration by the FAA, airlines and airport opera-
tors using modern data networks and greatly improving their
ability to respond to day-to-day management of the NAS
and to a crisis;

• Reduce travel time;

• Save fuel;

• Reduce emissions;

• Increase reliability and predictability of flight schedules; and

• Increase the capacity of airfields, particularly in poor
weather conditions.

The impact of nationwide NextGen system has been esti-
mated by the FAA in its 2010 NextGen Implementation Plan.
They have concluded that it would reduce flight delays by 21
percent, save more than 1.4 billion gallons of fuel and cut carbon
emissions by ld million tons by the time the first phase of Next-
Gen is expected to be in place, projected to be in 201$2

The implementation of NextGen is not only a critical step
towards increasing the capacity of the airport system, but also
to improving inreroperability with air traffic control (ATC)
systems throughout the world. The European Union's version of

Federal Aviation Administrarion, NextGen Implementation Plan, 2010- hap:/Iwww.
t o a.gm/abour/iniriariveslnextgen/media/NGIP_3- 2010.pdf

:Nc.xrG ni is p[aimcd finr dtploi'incnt o%cr the sixstars sr,ir[HW 111

2014- The FAA and EU are working to coordinate technolo N
standards through the International Civil Aviation Organiza-
tion (ICAO) to ensure interoperabihty. The full implemenrrri, ail

of NextGen is scheduled for 2025, but recent developments`
within the aviation industry and FAA might result in a more
accelerated implementation of the core NextGen technologic ^ to
match the EU schedule.

The FAA is now accelerating the implementation of Ne.x r-
Gen, incorporating industry feedback reflected in the March
2010 plan publication. Over the past year progress has not o n 1
been made on FAA directives and procedures, but also with", IT

the ground" installation and testing of NextGen component,
The FANS published mid-term implementation is referrc d

to here as NextGen I and is assumed to be in place by 2018. 71
chapter details the components of NextGen I and quantifies
their impacts on capacity and delay reduction. The chapter then
goes on to discuss NcxtGen 11, the FAAs full-term implemcnra-
tion of NextGcn, discussing what improvements might matt ri-
alize and their impact on airport capacity and operations. Tl,c
chapter concludes with a discussion of implementa

t

ion chat-
lengesand rcc,m mc id, c%'ci.il i, thi n% UJ ,iclvan,c 1,,-Ci Nl.,,u
Gen Iand H.
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NextGen I is projected to cost Elie federal government .b14.^'
billion dollars and require the private sector aircraft operarors to
invest billions of dollars to upgrade their avionics systems. It %, i I I
introduce the foundational technologies to transform the exisr-
ing air traffic control system from analog to digital. NextGen
I will change how controllers communicate wirh, monitor and
control aircraft, and how aircraft navigate. Figure 5.1 is a simIll i-

3 Indusrry input was solicited duringa consensus -building effort organized by th-o
RTCA. Inc., an aviation nor-far-profit corporation that develops consensus-based n,
mendations, at the request of the FAA during the fall of2004. The workinggroup „
representative ofthe aviarion industry and included airlines, airport operators, govt rsrn .
and researchers. its mission was to determine a mid-impkmenration Framework that ail
parties could agree with and would publicly support. The workinggtaup focused on hoW
accelerate the implemenratim schedule and kverage existing technologies so that btmefii
could be realized early The FAA agreed with many of the RT'CA ourcomes and revi,c,I ,.
mid-term implemenration plea in Match 2010.

4 The FAA estimates $13.7 billion in capital investmeam and $0,8 billion in rcsr,-,

audelcvelopment.
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fied illustration of how the four core components of the ATC
system — navigation, communications, air traffic monitoring
(surveillance, aircraft position), and air traffic control — would
evolve under NextGen 1.

It describes how these components operate today, the associ-
ated NextGen technologies for each, how the operation of the
airspace will change and the benefits of NextGen 1.

The benefits of NexrGen I are clear — aircraft would use less
fuel, the airspace would operate even more safely than it does
today and more precise aircraft monitoring would reduce delays
and increase capacity. The following sections will further discuss
each of the four components and their corresponding NextGen
I technologies, providing additional technical and implementa-
tion derails for each.

Precision Navigation

NextGen I would incrementally replace conventional naviga-
tion systems with Area Navigation (RNAV) and Required
Navigation Performance (RNP) precision-based navigation
technologies and procedures. RNAV uses multiple data inputs
simultaneously such as GPS to define exact locations and direct
flight paths to the flight's destination, rather than using bea-
cons (VOQRs) that require changes in direction along the way.
RNP takes this a step further by introducing the capability to
monitor and correct flight-path deviations within a predefined
tolerance, accounting for movement forward and back, laterally,
horizontally, and vertically as illustrated in Figure 5.2. With
NextGen, the safety buffer or envelope in all three dimensions

can be reduced by the FAA because the exact location of an
aircraft is more predictable. 'This makes it possible to set the
separation of aircraft more narrowly, leading to higher capacity
in the airspace. These tolerances are quantified; an RNP value of
1.0 is less precise than 0.3. The airlines have agreed to equip their
entire aircraft fleets to achieve RNP 0.3 by 2018, meaning that
an aircraft's navigation system will be able to report its position
accurately within an envelope with a radius of three-renths of a
nautical mile. Thus, NextGen I would allow aircraft to operate in
a narrower window, allowing closely spaced parallel operations
on runways separated by at least 3,700 feet' compared to today's
requirement of 4,300 feet. The system would also allow aircraft
to make real-time adjustments to the Right plan en-route based
on changes to the flight schedule, weather conditions or unfore-
seen airspace/airport delays. RNAV and RNP are both avionics
upgrades, requiring a direct investment by the airlines. To rake
advantage of this technology the FAA must also establish new
high-altitude "en-route and terminal area RNAV and RN P
procedures.

Ground Based Augmentation Systems (GRAS) is a NextGen
component that would allow aircraft to use curved approaches
and line up closer in to the runway during all weather condi-
tions, removing the additional approach spacing required today
during inclement weather conditions. In the New York region,
GBAS would help to eliminate conflicts in the airspace around
the three major airports and enable them to operate more inde-

S FAA regolarionsrequirea minimal track separationsofthetwiccllrcrcyurrcdap
proaeh RNP precision. in this case 2203 nautical miles (nm) or 0. bn nr. The rcyu i red
s pP riorr wax calculated by multiplying the RNP value by the number of tier in a na ur ica I
mile (6.076ft) or 0.6' 6.076 = 3.700111 (rounded).
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pc:ndendy, with a higher throughput during bad weather events.
GBAS is being installed at EWR and will likely be rolled-out at
the other two airports soon.

The FAA will continue to develop RNAV/RNP approaches,
depa rtures, and routes, as part of the current regional airspace
redesign project (estimated to be completed in 2012), and to
take advantage of the new capabilities introduced by NextGen.
However, there is no guarantee that these procedures will be
developed and approved in time to allow aircraft operators to
rake advantage of NextGen I ground-side and avionics improve-
ments. The current approval process is slow and inefficient; ways
to streamline this process without sacrificing safety should be
explored.

Data Communications

The shift to digital communications is critical if the air traffic
control system is to be modernized. Today, controllers share
most information using analog voice communications, much
of which could easily be transmitted as text messages digitally
to the aircraft. The FAA is in the process of developing the
specifications for a communications systern, 6 which will serve
as the backbone for NextGen. 'this new aviation network will
be similar to the high-speed networks that are relied on today,
using fiber optic cabling to transmit large amounts of data in
n anoseconds. The major difference is that this network will be
completely secure, physically separated from the commercial
networks that host the World Wide Web.

Aircraft will transmit/receive data to/from ground-stations
that will be linked with fiber over land and with space-based sat-
el Iites over the ocean to communicate to the secure high-speed
aviation network.

this system is known as the Aeronautical Tciecammuni[ations Network (ATN) and
I .1cure Air Nwrigation System (FANS-1/A±) defimd further in the ghwwy.

Eventually this network would be used to directly link with
the aircraft's onboard computers, allowing controllers to monitor
the status of the aircraft, send messages and instructions and
enable many of the other NwGen technologies that will rely
on bi-directional communication between onboard systems and
ground-based services. One of the significant benefits of this
technology is the ability to rapidly transmit revised clearances
(reroutes) during severe weather events. The FAA anticipates the
start of nationwide deployment of this communication system by
2014 at most Towers and TRACONs/Cenrers starting in 20I8.
In the New York region the implementation timeline is extended
because of the complexity of ATC, with Tower services com-
ing online in 2016-17, and New York TRACON and (en-route)
Center sometime after 2020. While this component of NextG c n

does not translate directly into capacity increases at the New
York airports it does serve as a prerequisite for components that
should lead to greater capacity.

AirTraffic Monitoring

The NextGen-based air traffic monitoring system (ADS-B) uses
GPS and digital communications to replace conventional radar
as the means of locating the position of aircraft. This system,
depicted in Figure 5.3 allows pilots to "virtually see s aircraft that
are in their general vicinity, continuously reporting their posi-
tions and status to air control centers and surrounding aircraft
and providing updates much more frequently than is done today.
With more precise knowledge of the location of aircraft, a reduc-
rion of en route aircraft separation standards from the current
five miles would be possible, increasing capacity in the system.-

7 There are two varianu of ADS -B, IN and OUT ADS-B -IN refers to thc 'pecr-t 1  r'
damexehange that would take place hetween airborne aimraft within a specified en4cr.e c

area. Aitcrafiwould rcpr ,rt it , pnn,on en c6c nc+..-1'I t.  t, u ,_ ,1l ) 1, h 0V I. AI
B-OUT is already in pl r: c 9:.; ;:. m, ; f,.,fr^, N k] 1- ri}:U 1, li I `: art' V 1
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Estimated Savings from NextGen I improvements for New York Region

Facility Description Teehasiogy
Delay S~

(minubm Per a"

2M Pmedure
Usage

Net Savings
4adnutesthera1gr

!FK 4L/4R Simultaneous Approaches w/31L Departures RNP 0 .3 2.5 17% 0.4

221.1221? Simul. Approaches w/LGA 13 Whitestwe Climb RNP 1 . D 16 44% 1-1

13L RNAV Approaches w/LGA Maspeth Climb RNP 1.0 1.6 19% 0. 3

31L Departures w/LGA Maspeth Climb RNP 110 3.1 44% 1.4

31L/R Departures w/LGA Stadium Visual Approaches RNP 0.3 3.0 20% 0.6

13L RNAV Approaches w/LGA 22 ILS Approaches RNP 0 .3 IMA 1% 1.8

LGA 31 RNAV Approaches w/JFK 31LIR Approaches Sequencing Tools 3.6 27% 1.0

31 RNAV Approaches w/JFK 22L/R Approaches Sequencing Tools 3 .6 27% 1.0

RNAV (all) RNP 1.0 1.1 52% 0.6

RNAV 31 Approaches sequencingToois 4.0 20% 0.8

EW R 29 Departures/TB 6 RNAV RNP 1.0 0.2 36% 0.1

29 Depadures.MR 6 AMAV/M 4 Departures RNP 1.0 112 36% 0.4

GBAS 29 RNP 0.3 36%

Diagonally Separated Approaches RNP+ADS-8 110 98% 0.5

Allow compression of separations within 5 NM of RunwayThreshnid Sequencing Tools 3 .0• 62% 1.9

Each ,
Coordinated Converging Approaches on Runway 11

TBFM(r/-10 Seconds)

Sequencing Tools_

RNP+ADS-B

5.0"

2,5`

36%

99%

1.8

2.5

T6FM delay savings Is applied to each airport
tiro ,,re: Regional Plan Association; Delay savings from 1998 Port AWMarlty Airspace Study. " indicates delay savings estimated by H F„

The FAA has begun to install ADS-13 on a demonstra-
tion basis, first at Louisville's International Airport (SDF) and
most recently at the Philadelphia International Airport (PHL)
and the surrounding airspace. Currently, only the UPS fleet is
equipped for ADS-B. However, US Airways is in the process of
upgrading its fleet for ADS-B operations at PHL. The FAA has
plans to install eight ADS-B ground stations in the New York
region in 2010 8 , with roll-out of the broadcast services (real-time
traffic and weather information to the cockpit) expected to have
been done by year end and the ability to control live traffic by late
2011. The agency has set a deadline of 2013 for national coverage
of ADS-B.

Airport Surface Detection Equipment or ASDE-X is a
complementary technology. It lets controllers track the move-
ment of aircraft on the ground as they arc taxiing in and out of
the gates. It uses ground-based sensors placed throughout the
airfield to detect the signal from an aircraft's transponder and
generates a real-time map that indicates the aircraft's precise loca-
tion on airfield. Airside ancillary vehicles can be tagged so that
their location is displayed as well9-'Ihis service is now operational
at all three major airports in the region. When ADS-13 is fully
operational, it will improve the precision of ASDE-X and will
allow pilots to view a similar display in their cockpits.

AirTraffic Control

Air traffic controllers would rely on the digital network consist-
ing of a suite of applications to allow them to access flight plans,
current weather conditions/forecasts and other operational
information, and then to share that information with the air-
lines and pilots in flight. This system, the System Wide Informa-
tion Management (SWIM) would act as the common interface
for all of these services, operating in the background to provide
customized data to aviation system users, and is a critical compo-

,hould be available by 2020.
^ The FAA completed sits ukction for the termltud areas at LaGuardia, f FK, and
N cwark Airports in March 2010. chest sites au subject to dhange pending further coverage
.i nalysis.

y Stindard ASDE X "not currently cove the non-aircta& movement area and there is
no requirement to equip ground -based airredc vchicics with transpondem

nent of NextGen I. It would create common standards to share
information for flight planning and air traffic management. The
SWIM core services will include the capability to adjust flight
Plans in real time to account for current weather conditions or
other airport/airspace related delays. Time-based metering of
aircraft would build on this system to synchronize an aircraft's
flight plan with real-time conditions in flight and on the ground,
adjusting the aircraft's speed and route based on these conditions
or other unforeseen delays.

Unlike most of the other NextGen core components, S W I N1
is nor a geographically specific improvement. However, avail-
ability of the SWIM will be contingent on the implementation
of DataCom or ADS-B. The first phase of SWIM will make
various programs "SWIM compliant" and create a registry for
SWIM services; implementation is already underway and will be
completed by 2015. Phase two of SWIM, which involves estab-
lishing the architecture and interfaces for SWIM messagi rig,
commences in 2012 and should be finished by 2016.

Impact on Capacity and Delay

Reduction in New York Region

In the past, the FAA has attempted to quantify the impact
of NexrGen on the capacity of the national airspace system,
concluding that it would increase capacity by 20 to 34 percent
for the first phase. However, none of these projections realisti-
cally attempted to estimate the local delay reduction or capac in
impact of NextGen in the New York region. That analysis is
done here.

Every core NextGen component would contribute in sonic
way to improving efficiency of New York's airspace. As a starting
point, RPA used a 1998 report completed by the Port Author-
ity (with the cooperation of the FAA) that examined over t,+vo
dozen possible RNP/RNAV procedures for JFK, EWR & LGA,
quantifying the level of precision required (from RNP I to 0.1)
and the resulting delay savings. Table 5.1 lists the RNAV/RNP
procedures for each airport that would be implemented during
the first phase of NextGen (from RNP 1 to 0.3 or greater). Most
of these navigation improvements are targeted at LGA and JFK,
and would reduce the airspace conflicts that exist between those
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two airports today, as illustrated in Figure 5.4. However, in the
near-term, EWR will benefit from a FAA rule change that may
ultimately allow 1h mile staggered parallel operations on runways
separated by less than 2 ,500 feet (centerline -to-centerline). EWR
runways are separated by 950 feet. A variation of this procedure
using 1 .5 mile staggered approaches should have gone into effect
by now or early 2011.

One of the more dramatic impacts of NextGen is shown
in Figure 5.4, which depicts the "before-and-after" approaches
to JFK tinder poor weather conditions. Currently, the curved
approach to JFK, shown with a solid blue line, conflicts with the
approach to LGA, which reduces the landing capacity of each
airport. After NextGen, the JFK approach shown with a dashed
blue line would avoid the LGA conflict.

This NextGen capacity impact analysis assumes that data
communications and SWIM would enable time-based metering
of all flights by 2018. Furthermore, ADS-B would reduce the
separation standards for final approaches to the airport, a factor
in the "Time Based Flow Management" (TBFM) calculation. In
combination, these two improvements will result in an almost
2.5 minute savings per-peak hour at each of the three airports.

Table 5.1 details how much savings each action would
produce and the proportion of the time it would save depending
on how the runways are used. The last column estimates the total
savings attributed to each action. The next step in the analysis
was to summarize the delays savings by airport and then to
convert delay in minutes to operations per hour. The conversion

TABLE 5.2 -

NextGen I Summary of Delay Savings/ Capacity Increase

	

Atl daFtal	 Annual

	

Delay	 Akcq(t	 Aircraft	 sir
Faculty	 Jlayffto	 per flour	 oFeradeds	 per ih

JFK	 10.1	 11	 56,300

EWR	 6.6	 3	 15.100

LGA	 10.2	 7	 30,500

Areruye	 9.0 	21	 101.900

or Total

Source. Regional Plan Assmiatlon
Note: LGA new aircraft per hour do not inr.

of delay savings to hourly capaciry changes Nvas complctcd tt,iH 'I'
the delay-per-aircraft curves shown in Appendix B. These curve
were computed using the queuing models used to define existing
airport delays under future conditions in Chapter 4, which are
also described in Appendix B.

Table 5 .2 displays the additional operations per hour, annu.i 1
operations and revised capacity" for each airport, assuming
NextGen 1 is implemented by 2018. This table assumes that
delays will remain at current levels and that the entire potential
delay reduction benefit gets converted to additional capac-
ity. JFK benefits the most from NextGen I, with over 56,0()o
additional operations annually and a new hourly capacity o i
92 operations per hour, up from 81 per hour. LGA gains sc%,-, i

10 The cxiseingUSDOTmandarcAhourly Night cap plus new hnu rly capaciry.
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Hourly Capacity Provided by NextGen I and Remaining Shortfalls of Capacity at
10, 15 and 20-Minute Average Annual Delay Per Aircraft

Aircraft Movements
in Peak Hour

Existing
slots

Total Capacity Needed Capacity Pmvlded with Next-Gen I

10-oloate	 15 .wllmde
delay	 delay

ExMing
delve

Additional Capacity Needed

14-mints	 15-minute
delay	 de lay

Existing
delay

10-mtaete	 15-adwAo	 Exietlog
delay	 delay	 delay

J FK	 11s MAP (2015 .2021) 81 94 91 88 81 84 92 13 7

130 MAP (2021 .2034) 81 105 102 98 81 84 92 24 28 6

150 MAP (2030-2042+) 81 119 115 111 81 84 92 38 31 19

EWR	 115 MAP (2015-2021) 81 91 88 85 81 81 84 10 7 1

130 MAP (2021-2034) 81 99 95 92 81 81 84 18 14 8

150 MAP (2030-2042+) 81 107 103 100 91 81 84 26 22 16

LGA	 115 MAP (2015-2021) 74 73 71 69 74 79 81 - -

130 MAP (2021 .2034 74 78 76 75 74 79 81 4 -

150 MAP (2030-2042+) 74 85 83 81 74 79 81 11 4 -

System	 115 MAP (2015-2021) 236 258 250 242 236 244 257 23 14 1

130 MAP (2021-2034 236 282 273 265 236 244 2571 46 32 14

150 MAP (2030-2042+) 236 311 301 292 236 244 257 75 57 35

Nut,, 1, LGA has a slot Irmit M 71 scheduled aircraft per hour. plus 3 CA. However, the FAA has not Strictly coforcel it
Currentl y . LGA averages 7d rchedult= d aircra+t GFr hour

operations per hour and FWR adds capacity for three additional
operations per hour. Overall, the cumulative impact of NextGen
I is substantial, producing an additional 21 operations per hour
at the three airports combined. These estimates are conservative
and do not include the potential capacity benefits of GBAS and
additional precision navigation procedures that might be devel-
oped between now and 2018.

How Does NextGen Phase I Impact
the Projected Shortfall?

In Chapter 4 the number of hourly operations needed, if the air-
ports were to serve 115, 130 and 150 million annual passengers,
was calculated. Table 5.3 shows this unmet need. Based on the
recent actions of the FAA, airlines and other industry stakehold-
ers, RPA is assuming that NextGen I will be implemented by
2018. Table 5.3 also shows the operations per hour needed if
NextGen I was in place. As discussed in earlier chapters, hourly
operations are currently capped at 81, 81 and 74 operations per
hour11 at JFK, EWR and LGA, respectively.

Table 5.3 shows chat at current delays NextGen I would
provide for almost all the needed hourly capacity when pas-
senger volumes reach 115 million annual passengers. Both this
level of demand and the completion of NextGen I are projected
to be reached between 2015 and 2021. However, at 130 MAP
there would still be a shortfall of 14 flights per hour, and at 150
MAP, a shortfall of 35 flights per hour. At the I0-minute delay
standard, the 115 MAP would fall short by 23 flights per hour,
even with NextGen I in place. These shortfalls will be lower
when combining NextGen with other actions discussed in this
report. The combined effects, which will lower the shortfalls, are
provided in Chapter 12.

These shortfalls must be examined for each of the three
airports separately, since the shift of demand among airports
cannot be assumed. Only LGA would require no additional
actions under NextGen I for 115MAP, and at the 130 MAP level
at current levels of delays, and provide delay reduction to the 15

minute level. The two other airports would continue to need
significantly more capacity for either delay reduction or capacity
increases under all three passenger vole me scenarios.

NextGen Phase 11

NextGen It includes an unspecified number of air traffic control
(ATC) system improvements that would continue the implemen-
tation and build off the foundational technologies introduced
during the first phase, after 2018. Many of the NexrGen tech-
nologies in this phase are unproven or still in the developmental
stage. NextGen 11 will likely be less of a revolutionary change in
the ATC system and more of a refinement of the core NextGen
technologies that will already be implemented. Increasing the
precision of aircraft navigation and management are the two
areas where most of the advancements should occur. Required
Navigarion Performance (RNP) could increase in precision from
0.3 to 0. 1, allowing closely spaced parallel operations (CSPO)
on runways separated by a distance of 1,300 feet or more (Figure
5.5). Average separation between aircraft could drop even further
by improving time-based flow management (TBFM) systems.
In the longer term, the FAA could reduce separation standards
based upon the performance of TBFM in predicting aircraft
locations''

Impact on Capacity and Delay

Reduction in the New York Region

Estimates are presented here of the potential impact of NextGen
11 on the New York region's airspace, and as before the capac-
ity increase and delay savings for each option are calculated.
Because the improvements projected for this second phase are
less well-developed and proven than those in the initial phase,
the estimates of their impacts are less precise than for NextGen
I. TBFM throughput was increased by reducing separation
distances, distances for staggered parallel approaches at EWR

ILL .ape.	 fnu1IsmL,-1111n1,r111	 Iiire-utbe ,,r "Ieelrnm4anaiorirIrd
n rnerci.rE ^,her..rivn, rake 14-c. while the LGA cap is at -1 ,c bc,4uled t1,ghes per hour.

E111 i _N A has not required the airlines to return slots in excess of that value. The overnight
per ir ..1 is typically a window used for cargo operations.

I ' Separation distance r, ill also he m flucnccd b y the cff its ref wake voaex, r hest select
suncerm would supersrdc the capabilLtics oftutum nas igancrn system, unless new aeron:ur
tical advancements are made to reduce the waltz an aircraft produces, or technology ro
measure real-time wake improves.
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Closely Spaced Paraliel Runway
Operations at JFK with NextGen II

were reduced, and RNAV/RN P procedures were included for
all three airports that require RNP .1 or greater precision. Table
5.4, details the outcome of this analysis.

Most of the delay savings or capacity increase is realized
through reducing average aircraft separations based on the
assumption of improved system efficiencies, resulting in TBFM
delay savings of five minutes per airport. RNP procedures at JFK
requiring a greater level of precision contribute the next largest
benefit, with EWR and LGA roundingout the list, respectively.

Table 5.5 details the impact of NextGen I I on the region's
airport system; overall this phase generates an additional 18
operations per hour or almost an eight percent increase in
airspace capacity over NextGen 1. This capacity increase occurs if
current delay levels are maintained and all of the delay reduction
benefits of NextGen II get converted to additional capacity.

Haw Does NextGen II Impact
the Projected Shortfall?

Similar to the NextGen 1. the calculated increase in operations
per hour for both NextGen I and 11 were applied to RPA's unmet
needs projections for 115 MAP, 130 MAP and 150 MAP. The
improvements for NextGen U were applied starting at 130 MAP
level because they will not be implemented until sometime after
2018, which is after the shortfall for 115 MAP (2015-2021) is
projected to occur. However, it is likely that most of the benefit
of NextGen II will not be realized until 150 MAP.

As shown in Table 5.6, on a system -wide basis, NextGen II
falls short by only 3 hourly operations at the 130 MAP level, but
21 short at the 150 MAP level. If the 10-minute standard is used,
the shortages are predictably much higher. When viewed airport
by airport, LGA achieves most of its capacity needs at 130 MAP
or beyond, but JFK and EWR fall short at the 130 MAP and 150

NextGen II Improvements for New York Region
DOLEr

saftp 	zaoa Sav
(MMOU rreeedrmm (main 1. -

F"I" awwrip"aa TedHw w Per oql	 Wev Per
JK JFK 13L/M RNAV

Apwoschm
RHP 0.1 36.5	 is

JFK 13L RNAV RNP 0.1 16	 1%
ApVoadw
w/LGA 4 ILS Appioades

LIRA LGA RNAV (ail) Ap- RNP 0.1 5 2	 10%
Rimes
LGA 13 RMV/M 22/ RNP 01 4.8	 4%
TE86

EwR EMIR Ww Downwind RNP 0.1 2.h	 57%

EACH* TBFM RNP & 5.0	 99%
ADS-B

NextGen II Summary of Delay Sa yings/Capacity Increase
Addltloml Anneal

DOL" Aircrm t Alrcrstt Air-

Faaitq Sad"s per Haar oparaue"s per I+-

JFK	 12.1	 4	 45,900
Ewa	 11.6	 8	 24,800

L0A	 12.7	 4	 17.400

+%. w Totmt	 12
Source: Reg ojW Plan ASeoc ln '

MAP demand levels, 1A 1 L: i r i 1 ^L;4-i i}1),	 C 11-ipa, i L 1, '1 i ld J ': I i i.4 i^t:

growing as passenger volumes grow and the standard for delay , .
tightened. Sixty-seven more aircraft per hour are required abo%
and beyond NextGen 11 impact to achieve a 10-minute stand a i L i
Of this amount, 34 aircraft per hot; i c I,I 'o ^ I  u i i , ti r l 1 1 .
26 more at EWR, and ^ metre ar 1 (, .

Moving Forwar;^:..

It is clear, as summarized iii Tble 5.;, rhar bosh phase, ^ 11.

NextGen could result in significant capacity increases .I1 , t I I
region 's three airports, but only if existing delay levels renia i is . 1 it
this scenario Next Gen I will increase capacity by seven percent
and NextGen II by almost eight percent. In the long term, LGA
could come closest to meeting its needs with NextGen, with the
capaciry-versus-demand gap mostly closed. TFK and EWR will
benefit considerably, but signi lic.im 0711 °r.tiLiota, W1II be needrd

to dose their gaps
Applying the 10-minute dcla. ,rand ani iOr the lilt \IA1,

level,JFK, EWR and LGA would still need an additional ? i.
26 and seven operations per peak-hour, respectively, even art y i

NextGen I and 11 were both implemented. If the °world class"
standard is relaxed to 15-minutes then the unmet need is le git .li

23, 20 and one, further indicating that NextGen alone can ia<
solve the capacity deficit by 150 MAP.

However, if the FAA chooses to use the NextGen prod, ra n i
to reduce delay, the capacity gap will only further widen and
the region will need to rely far more heavily on other solutions
to provide additional capacity to serve future demand. Further-
more, without the capacity afforded by NextGen I, passengers
at the 115 and 130 MAP levels would likely be lost. The capaci L
gap over the next ten to 15 years is where the benefits Nex rG rra

would likely be felt the most, which is why it i % <5^cnci.iI rh.at

FAA implements the prograrn in a timely man 11 r.
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Hourly Capacity Provided by NextGen I & II and Remaining Shortfalls of Capacity
at 10, 15 and 20-Minute Average Annual Delay Per Aircraft

Aircraft Movements
in Peak Hour

Edo tab
Skta

Total Capacity Needed Capacity Provided with Next-Gen I Additional Capacity Needed

Wmlw to	 15 -mlrmte	 EiMng
delay	 deky	 delay

10-minelto	 16 -mineto	 Ukdog
delay	 delay	 delay

10•mkets	 Ss•mlrwte
delay	 delay

Eolith
"a

J E)(	 115 MAP (2015-2021) 81 94 91 88 85 92 101 9 -

130 MAP (2021-2034) W 105 102 98 85 92 101 20 10

150 MAP (2030-2042+) 81 119 115 111 85 92 101 34 23 1

EWR	 115 MAP (2015-2021) 81 91 88 85. 81 83 89 10 5

130 MAP (2021-2034) at 99 95 92 81 83 89I 18 12

150 MAP (20W2042+) 81 107 103 too 81 83 89 26 20 1

LGA	 115 MAP ( 2015-2021) 74 73 71 69 78 82 85

130 MAP (2021-2034 74 78 T6 75. 78 82 85

MAP (2030-2042+)_150 74 85 83 81 78 82 85 7 1

SysteM 115 MAP (2015-2021) 236 258 250 242 244 257 275 19 5

130 MAP (2021-2034 236 282 273 265 244 257 2751 38 22

150 MAP (2030-2042+) 236 311 301 292 244 257 275 67 44 2

Nrne 1, LGA ha g a Slot limit of 71 SCheduled aircraft per hour, plus 3 GA_ However, the FAA he5 not strictly erlorco(l It-

C;^,aCnlly,LGAiwera^ge=7411,+ JOIIJ y in.;art per h c,,

Summary of Hourly Capacity & Unmet Needs for NextGen I & II
NextGen I with existing delays I NextGen I - 150MAP NaxtGen II with existing delays NextGen I & II - 150MAP

Current Added	 New Added	 New

Facklit y Slat Limit OPs/Nour	 OPs/Noes 10-min 19-min Ope)'Hour	 Ops/Hour 10 -min 15-min

1fK 81 1.1	 92 38 31 9	 101 34 23,

MR 81 3	 84 28 22 5	 B9 26 201

LOA 74 7	 78 It 4 4	 85 7 1

Tot al 236 21	 254 75 57 t8	 275 1
67 44

Rcggw piai Plan AY,oci il,! 1

The first challenge for NextGen implementation will be for
the FAA to stay on schedule with its rollout of the core ground-
based NextGen I services (ADS-B, SWIM and Data Commu-
nications). To encourage the airlines to equip their aircraft with
NextGen technologies may require some incentives. Congress is
currently debating legislation that would provide a subsidy for
airlines to install ADS-B upgrades and set a deadline of 2014
for this equipage. Many of the commercial carriers are already
equipped to operate in this environment, it's mostly the smaller
regional carriers that are not. For the last several years Boe-
ing has included many of these upgrades in its newer aircraft,
understanding that increasing the capacity of the airspace would
most likely correlate to an increased demand for new aircraft.
The FAA and the European Union will also need to coordinate
equipage of international carriers to ensure that the New York
region's gateway airports realize the full benefits of the ATC
modernization.

Various different groups that represent the 'human element
will need to "buy in° to NextGen I if it is to be implemented
by 2018. NextGen I will result in substantial changes to the
jab description of an air traffic controller and will also change
how pilots interact with the NAS. It is hoped that the early
demonstrations in Philadelphia and other locations will provide
some insights into some of these challenges and help the FAA to
develop a roadmap for the eventual transition of the entire NAS
to NexrGen.

The greatest challenge in implementing NextGen II will
be convincing the industry, especially the airlines, that further
investment in the ATC system is warranted. It will be essential
that they be partners in this initiative since many of the Next
Gcn Il improvements will be achieved only through installation

of the latest hardware and software upgrades to their fleet's avi-
onics packages. This will require direct capital investments by all
aircraft operators, along with the additional employee training
costs that go with it. The successful implementation of the first
phase of NextGen, where the espoused benefits have actually
materialized as promised, would go a long way towards convi nc-
ing the industry to move forward with this next phase.

The FAA and industry have taken bold steps over the last
year to advance NextGen, but more will be needed.

• The Congress must pass legislation to fund NextGen land
require equipage by the airlines. The Senate has already done
so but action by the House is still required.

• The future role of air traffic controllers under NextGen must
be determined by the FAA in a transparent fashion and in
partnership with the labor unions. The demonstration proj-
ects that are underway present an opportunity to jumpstart
this process.

• The FAA should develop a long-term implementation frame-
work, building off the NAS architecture that JPDO has
created, for NextGen II. 'This analysis of NextGen indicates
that the mid-term implementation of NextGen includes all
of the core services, with the next phased focused on refining
these core system.

With a clear mid-term implementation plan and real dem-
onstrations underway, the conversion to NextGen has begun in
earnest. It is imperative that this momentum be maintained, the
2018 deadline for mid-term implementation met and progress
made towards "fleshing out' a full-term implementation plan for
NextGen II.
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Chapter 6

The Outlying Airports
Can They Relieve the Region's Three Major Airports?

Existing Smaller Commercial Passenger Regional Airports
Westchester Tweed Now Haven Lehigh Valley

Airport statistics StewartSWFI Ceurrty(HPN) Islip (ISP] (HVN) Allantic City ( ACY) (ABE)

County, State Orange, NY Westchester, NY Islip, NY New Haven, CT Atlatttic, NJ Lehigh, PA

Driving from Manhattan Ile milasl -	 66 35 50 80 us 91.

Land Area (In acres) 2,139 702 1,311 394 5.000 2,629

Longest Raawap (in teat} male 6;548 1100 54600 M000 7.600

2009 Annual Passengers 390,065 1,917,422 1,008,000 Less than 30,000 1.126,919 748,482

2009 All Anual Opendeaii 44,597 150.102 k1;,38+i: +18;675 '90,987 108;479

Capacity {Annual Ops.) 189,000-227,000 234,000-249,000 Over 200,000 Over 200,000 224,0002 73,000 216.000-244,000

Sources. Regional Plan Association, ACI NA 2009 traffic reports. OSOOT . HTS Schedule T100 (ISP) & FAA Regional Air Servkce Demand Study. 2007

Bradley WQ

Hartford, CT

126

2,616

9,502

5,334,322

108,868

Over 200,000

This chapter investigates the prospects for outlying airports
in the region to free up capacity at the three major airports.
The airports examined are both those with current scheduled
passenger airline service and those without. Airports without
scheduled passenger service are screened to determine if their
physical attributes, with improvements, would be likely to sup-
port future service. Candidate airports are then tested to see
how much of an impact they could have in shifting some of the
air passenger traffic from the three major airports, and by doing
so, freeing up capacity to accommodate the projected traffic
growth.

These outlying airports could contribute to congestion
relief at major commercial hubs, drawing passengers from the
core of the metropolitan area and intercepting local demand
within the airport's natural catchment area. Passengers resid-
i ng or visiting the core of the metropolitan area could shift
to outlying airports, attracted by lower cost services and less
congestion and delay than airports in the core. These airports
also could intercept some locally-based passengers who would
normally have traveled to the major commercial airports, but
are attracted to traveling via their local airport instead.

While the focus in this chapter is the ability of these
airports to relieve traffic and free up capacity at the major
airports, they also serve their local communities.

Airports with Air Passenger
Service Today

The analysis included the severe smaller regional airports with
commercial passenger service today and another 59 general
aviation airports that are within the catchment areas of the
three major airports. Table 6.1 shows the most pertinent data
for the seven airports with scheduled passenger service today.
They range from the dose-in Westchester County (HPN)
airport just 35 miles from Manhattan to Atlantic City Inter-
national (ACY) and Hartford's Bradley International Airport
(BDL), each more than 120 miles aNVA from the region's core.

New Haven's Tweed (NHV) airport is the smallest in size (half
the size of LGA), while Allentown, Pennsylvania's Lehigh
Valley Airport (ABE) and Bradley are the largest in land area,
to ACY, which is still larger than JFK. Tweed's runway is short
(5,600 feet), less than what is required for larger commercial jet
service, and ACY, Stewart International (SWF) and BDL have
runways that are 9,500 feet or more in length. Tweed serves
only 30,000 air passengers annually, Westchester County
serves about 2 million, and Bradley handles 5.3 million, down
from 7 million in 2007. ABE, ACY and Long Island MacAr-
thur (ISP) serve about one million passengers annually, while
SWF serves only about 400,000, down from 900,000 in 2007.
Each of the seven could handle upwards of 200,000 aircraft
operations annually, some appreciably more.

Westchester County Airport is limited by a curfew and
caps on the number of hourly operations and there may be local
community opposition that would inhibit greater use of the
airport.

Among these seven regional airports, Stewart has been
most widely discussed as a reliever airport. The Port Authority
acquired it in 2007 by taking over a 99-year lease to operate
the airport for the State of New York. The agency is developing
plans to redevelop Stewart that may amount to an investment
of $500 million dollars over the next ten to fifteen years.

All seven of these regional airports, by virtue of their size,
current use or proximity to the region's core are worthy of
consideration for their potential to attract passengers from the
major airports. In addition, 59 general aviation airports were
screened to see if they might function in a similar fashion.

Evaluation of the Region's
General Aviation Airports

The full list of the 59 General Aviation (GA) facilities being
considered is found in Appendix C. None of these airports cur-
rently offer regularly scheduled commercial service and, arc in
most cases, considerably smaller than the seven larger regional

71 • Thr- fIIlrSirL, t 10 n,r^ - f>o,f„-u, i i P,in A"F.C'!:;1!o!1



:urport, Ho% cvcr, thcsc GA fai:LhricS %CC\ ran ^:ssclitial luny
t ion, which is to relieve larger airports of small aircraft traffic and
provide service for the recreational aviator, business traveler and
some limited passenger ehatterflots.

The First-Level Screening

The general aviation airports were subjected to a three-tier
screening process. In the first screen, only airports that were
located in the catchment area of the three major airports were
included for consideration. This carchment area was defined as a
55-county area (plus four counties in Connecticut) that includes
the area that generates virtually all of the local air passenger trips
using the three major airports.' Airports were also screened out
i f they conflicted with the airspace of the three major airports.

Using these two criteria, all four GA facilities in Connecti-
cut, five in the Hudson Valley, and eight in New Jersey were
eliminated. They are listed in Table 6.2. The 42 airports that
survived the first-level screening are east of Allentown airport
(ABE), north of McGuire AFB, south of Stewart (SWF) and
west ofV"esrchester (HPN).

The Second-Level Screening

After completing the first-level screening the remaining airports
in New jersey/Lower Hudson Valley and Long Island were
assessed separately'. Thirty-one GA airports were evaluated in
New Jersey/Lower Hudson Valley and eleven on Long Island.

The second-level screening evaluated and ranked the remain-
i ng airports by five criteria; site criteria, airspace capacity, road-
way access, and rail access. The "site" criterion consists of several
sub-criteria. Each site was evaluated to determine if a) there was

sufficient space for an 11,000-foot runway for long distance
Rights or at the very least a 7,000-foot runwa?, and b) space for
runway safety areas, taxiways, terminals, access roads, parking
and other ancillary support structures. These site criteria were
further influenced by a number of other factors.

• The potential expansion of the site must not require the
acquisition of more than a dozen parcels.

• The site should be relatively flat with no water features.

• There must be limited residential development around the
periphery of the airport.

• Any expansion of the facility to accommodate commercial
traffic must not impede major roadways and expressways.

Proximity to major roadways is also critical to the success
of the airport, and while a poor score would not automatically
remove an airport from consideration, good highway access is
necessary in the locations in question. Rail access to the region's
core was also considered, and while it is not essential, it could be
helpful in expanding the airports reach, particularly if connected
to the core of the region.

l "The catchmcnr area was defined using the 2007 Regional Air Service Demand Study
,ompleted by parsons Brinciccrhofi`and Landrum & Brown for the Port Authority.

only three New York State GA airports in Orange County t'Warwick, Randall and
Orange County) and one Pennsylvanian GA facility (Braden Airpark) made it past the
e n itial screening.

".0410-foot runways will accommodate almost all short-medium range &ighrs (fit's up
rid ntrr 10 S+1n-i ,,r runn.tr. .:11 ,-_•ar.n •al. r a manylongier range Rights

Airports Eliminated in First-Level Screening

Airport Name cede County State

Dantwry Municipal Airport DXR Fairfield CT

Mandan Markham Municipal Airport MMK New Hawn CT

0J ftwMVIii !M
Dutchess County POIJ Dutchess NY

Sky Hexes Allipart AAN DuQ M*s

Stormville N69 Dutchess NY

jf	 INpin Mss NY

Wurtsbaro-Sullivan County Airport N82 Sullivan NY

fl amour ^ Ajrpert N$1 Atlaafie NJ

Flying W, Airport N14 Burlington NJ

Peftertin Airpod 3NA &00"9" NJ

South Jersey Regional Airport YAY Burlington NJ

Red Lien
10.

Hiufingterl fill

Eagles Nest Airport 31E Ocean NJ

RohertJ, MillerAWFO&	 _ mix Dom NJ

Allentown Queen City Municipal XLL Lehigh PA

Source - Regional Plan Assoaalrnr

I,s cif 6 ,

Second-Level Screening Criteria

Evaluation SMrB
Crftxla	 t

Spit	 Potential for 11,000- Potential for 7,000-foot Limited ability to expand
criteria	 foot long runway long runway to a minimum 7.000

foot long runway

Afrspaa	 No Impact- No eon- Possible Impact -1 com- Severe Impact - More
Capacity	 merclal service airports mercial service airport than 1 commercial

within 20 nautical miles within 20 nautical miles service airport within 20
nautical miles

Rsoiway	 Within 6 mlias of major Within 6 to 11 mites of More than it miles from
Aeeemm	 highway	 major highway	 any major I*Oway

Roll	 Within 5 miles of known Within 5 miles of some More than 5 miles from
Aceaaa	 passenger rail	 type of rail	 any rail line

Source: RoWonal Plan Association

Table 6.3 provides the screening thresholds for these criteria,
assigning a scale of -1, to + 1 to them. In the evaluation that fol-
lows the airspace capacity and site criteria were given the greatest
weight; any airport receiving a score of -1 for either of these nvo

was eliminated from consideration.
The results of the second level screening are displayed in

Table 6.4. Twenty-two of the 31 airports were dropped, mostly
because they have insufficient land to construct a 7,000-foot run-
way, the desired minimum for commercial passenger service. The
nine remaining airports did not contain any fatal flaws, scoring
a "0'° or +1 for all four criteria. Only New Jersey's Monmouth
County Executive Airport scored +1 across the board, and only
Princeton Airport scored +1 for three of the four criteria. Mon-
mouth County was the most accessible and readily expandable
airport of all of the existing GA facilities in NJ. Trenton Mercer,
a former commercial facility, also scored well and did not have
any airspace or accessibility issues chat were prevalent at the
other seven airports.

Table 6.5 shows the results of the evaluation of the eleven
airports on Long Island in the same manner. Only two GA air-
ports passed the second-level screening, Francis S Gabreski and
Calverton Executive. Both facilities are in close proximity, less
than ten miles apart from each other and were former military
facilities that have since been converted to serve general avia-
tion aircraft. The Long Island Railroad runs parallel along the
property lines of both airports, with the Ronkonkoma Branch
(Calverton) to the north and the Montauk Branch (Gabreski) to
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the south. Gabreski - owned and operated by Suffolk C-:ounry -
New Jersey/Lower Hudson Valley GA Evaluation Matrix is the more active of the two airports and still serves as the home

Scoring	 Term of Air National Guard (106th Rescue Wing). It achieved an
Airport Name Code	 Site	 Akapaee	 RaadM	 Rall	 scare across-the-board fl score while Calverton scored high in only
Monmouth Exeeutt"
Airport BLM	 1	 1	 1	 1	 4

two categories.

Princeton Airport 39N	 d	 1	 1	 1	 3

Randall Airport 06N	 o	 0	 1	 1	 2 Third-Level Screening: Selected
Lakehurst NM/
1111"freld Reid NEL	 1	 1	 U	 0	 2 Airports for Further Analysis
Trenton-Mercer TTN	 0	 1	 1	 0	 2

Uncols park Airport N07	 0	 0.	 1	 1 _, Monmouth County Executive, Trenton-Mercer and Princeton

Old Bridge Airport 3146	 1	 1	 0	 0	 2 airports in New Jersey are the only GA facilities that are recoln-

McBulte Ahr Force Base Witt	 1	 0	 ® mended for further analysis. While Gabreski on bong Island
Morristown Municipal ranked high, its close proximity to MacArthur Airport (ISP)
Airport MMU	 0	 0	 1	 0	 1 - less than 25 miles away - duplicating its catchment area, elim i-
Somerset Airport I
 

	 IIm"R nated it from further consideration. its greater isolation from the
Central Jersey Regional core than ISP would	 it as an attraction to air travelerspreclude
(formerly known as
Kopper) 47N	 1	 1	 1	 1	 2 at the three airports, with the "intervening opportunity" of ISP
Solberg Hunter4on capturing any possible shift of passengers.
Airport N51	 1	 0	 1	 1	 f Figure 6.1 maps the ten airports - the three selected G A sires
Linden Airport LOl	 1	 0	 1	 1	 1 and seven existing smaller commercial facilities - that will be
Or-go Cauptll Airport MG)	 - 1	 01	 1	

,0,	 0 evaluated in the next phase of the analysis, which will estimate
Teterboro TEE	 1	 -t	 1	 1	 o how much of an impact these airports are likely to have on free-
EssmCournt' COW	 . -A, -	 -1	 1	 1	 0 ing up capacity at the three major airports.
Alexandria Airport N85	 i	 0	 1	 0	 0

AsroRex•Andwer 12N	 6[	 1.	 1	 -1	 p',

Trinca Airport 13N	 1	 1	 1	 -1	 0 Freeing up Capacity
Trenton-Robblsstitlo Ne-7	 I* p-	 1	 1	 •1	 0

Sky Manor Airport N40	 -1	 1	 0	 0	 0 The ability of each of the candidate airports that remain alter
Redwing Airport W'	 0	 4	 0	 4	 0 the screening process to attract travelers who now use the three
Warwick Municipal major airports depends on two fundamental factors:
Airport N72	 -1	 .0	 0	 0	 4

Lakewood N12	 -1	 '". 1"11171 o 1.	 How much air service, measured by the number of desti na-
Sussex FWN	 1	 1	 .1	 0	 -1 tions and frequency of service, could each candidate airport
Newton 3N5	 - 1 	 1	 0	 -1	 -1 provide in the future to encourage those now rravclingvia
Hackettstown Airport N05	 4	 1	 0	 -1	 1 the three major airports to shift?
Biairstowa 1N7	 A_	 0	 g	 •1	 -2

2.	 How easy will it be to reach these airports relative to theGreenwood Lake Airport
Braden Ahwrk

4N1	 -1	 1	 -1	 -1	 -2

1443'	 ;f,	 0	 -1	 4. three major airports?

Marlboro (closed In
2002) 2N$	 -1	 1	 .1	 -1	 -2

source: Reg*nal Plan Association The Model for Accessibility

.	 '. To answer these questions the current patterns of choices
Long Island GA Evaluation Matrix made by the travelers in the region were examined by using the

Scoring data collected in 2005 data as part of the Regional Air Service
TO Demand Study ( RASDS ) effort, 	 bp	 y the FAA in 2007., publishedAirpo rt Name Cade	 Site	 Airspace	 Roadway	 Rail	 Seem

This survey compiled data on air travelers in each of the 55 coun-Franals S. Gabreski FOK	 1	 t	 1	 1	 4

3CB	 o	 t0	 1	 1 ties centered on New York City who traveled to or from ten ai r-cakwton Executive
ports in this greater region.' These data were used to construct anEast Hampton

LuNter

HTO	 1	 1	 .1	 1	 2
0,	 1:	 I.49N	 -1	 1 airport share model that accounted for the two factors - relative

amount of air service and the relative ease of travel. The model isSpadaro

erookhavea

1N2	 -1	 0	 1	 1	 1
HWV	 -1	 b	 3	 1	 .1

based on the premise that the choice people make among altcrna-
BaypartAerodrome 23N	 .1	 0	 1	 1	 1 tive destinations is proportional to the relative attraction at each
Republic FRG	 0	 4,=	 1	 1	 A, destination, measured by the relative magnitude ofpassengers
Mattituck 21x4	 -1	 1	 .1	 1	 0 boarding aircraft at each airports, and inversely proportional to
Montauk MrP	 ^	 -1 the relative travel rime to each destination (airport).
Elizabeth Field

-

0138	 -1	 1	 1	 f	 -2 "Ihe formulation can he expressed in the following equation:

i	 Ihr«.riclnnrt,;11CIU r.f.i.Ilthnseen.uhadafrca;ricrscnillInL00j.in,hr<irn;,^,EFK,
I WK, and 1.GA, as wcli as Atlantic Cit y international LACY), MacArthur - LnIhg 111111LI
ISP). Westchester County (HPN). Lehigh Valley (ABE), Steuart Inrernatiorul A i rpurt
S WF) and Trenton Mercer (T TN)

The number of passenipm boarding at cachairpart tends to be proportional to s 6

ri amber of Beau flown and therefore proportional to the range ofscrviced avaifablc t„ .,r.
r rant passengers.
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Pl/(tt co to airportr
%to airport 1 =

I P,/(ft cc to awportp + P'/(tt
between co and airport) , + P3(tt

between co and airport)' +...

Where

P, - the number of passengers hoarding at airport 1;
tt — traM time between each airport and each county;

and

e - the exponent to be calibrated

This formulation is known as the gravity model since it fol-
lows the same principal as Ncwton's law ofuniversal gravitation
which states that every massive particle in the universe attracts
every other massive particle with a force, which is directly pro-
portional to the product of their masses and inversely propor-
tional to the square of the distance between them. In this case,
the mass corresponds to the volume of air service and the dis-
rance corresponds to travel time. This formulation has been used
widely and successfully in travel demand modeling, adjusting the
exponent to match empirical data, rather than the physical law
chat sets the exponent to equal 2.0.

To calibrate this model, the share of each of the 55 coun-
ties' air trips traveling to each airport was calculated using the
RASDS data. For each county the highway travel times were
estimated from the estimated air travel centroid of each county
to each of the ten airports b The ability to draw passengers to
each airport was based on the number of total passengers that
used the airport in 2005, the year RASDS survey was taken. The
number of passengers served at each airport in 2005 was used as
a surrogate for the attractive power of the airport, proportional
to the number of sears available for travelers to choose from to
represent the range of destinations and frequency of choices.

The central task in calibrating the models is to determine
the value of the exponent for the travel times that best fits the
data. The larger the exponent, the less willing an air traveler is to
travel longer distances to an airport when a shorter ground trip is
available, all else being equal. Of course, not everything is always
equal; the choice of which airport to use depends on the range
oFRights available, both in the number of destinations and the
frequency of service to those destinations. It also could depend
on the relative fare levels for individual Rights, which could not
be taken into account here.

Because the choices for using each airport in the region for
domestic and international trips differ - there were few interna-
rional Rights from other than the three major airports in 2005 -
two separate models were calibrated, domestic and international.

The domestic model produced an exponent of 2.8 and the
international model produced an exponent of 1.8. The lower
exponent for international travel indicates a greater willingness
to travel farther to reach a far away airport for these trips. A
more detailed discussion of the calibration process is presented
in Appendix C.

Application of Accessibility Model

The accessibility model was applied to determine the propor-
tion of the projected unconstrained volume of passengers that
would shift to each of the outlying airports, if these airports had

The travel rinses were computed as the average ofuff-pcik and peak times, from
Gor4c'swaVHnding program.

ports would increase the ability of the regional airport system to
accommodate more air passengers, and thus reduce the s :: ,

impact of the passengers lost to the region.
To perform the airport shift analysis for each outl%

airport, it was necessary to fast postulate a level of air f:
service at the outlying airport, and then to determine it
level of passengers was likely to be reached by a combination
of natural growth over the current passenger levels, shifts from
the major airports and any added passengers. For future years,
the distribution of trips generated in each county was adjusted
to account for differential population and job growth using th
methodology developed in the RASDS study. For the projcctc::
years, it was also necessary to make assumptions about the Tutu i
travel times to the major airports. To account of the greater
difficulty of reaching the three major airports they were each
given a time penalty of ten minutes when testing the shift to di
outlying airports.

Additional (additive factors) passenger growth at the out]
ing airports might come:

• From areas beyond the 55-county region that might send
passengers from other airports outside the region, e.g.
Albany, Philadelphia, Hartford.

• From passengers that would not have made the trip at
i.e. inducement to make the trip to an outlying airport
special services were offered that were not available at the
three major airports, such as low cost trips or package deals
to tourist locations, in and out of the region;

• From added connecting passengers that could material izc
the choice of destinations at the outlying airport grew.

• From the introduction of international service at airpo
that currently do not offer it.

The analysis requires that the estimated future air-passcnp
level be built up from the sum of a) the existing passengers, b)
shift from the three major airports, and c) the additive factors
- passengers from outside the region, induced travel, connect-
ing passengers, and international passengers. If the resulting air
passenger levels are not consistent with the initial assumption,
the process can be iterated until the two estimates converge. T7,
process is explained through an example in Appendix C. The
detailed results for each airport for each year is also shown in
the Appendix, with the contributions from diversions and of the
additive factors delineated separately.

Table 6.6 shows the summary results of the passenger shift
when the model is applied to aft of the outlying airports. A nu i 3

bet of features of this table require some explanation.
Westchester County Airport (HPN) was subject to a sepa-

rate analysis because its volume is capped at 2.24 million pas-
sengers, a result of limitations placed on it by agreement with the
surrounding communities in Purchase, NY, and Greenwich, CT.
In 2009,1.93 million passengers used the airport, and if it were
unconstrained, the airports volume would grow well beyond
that. Instead, the cap means that, rather than act as a possible
reliever to the three major airports, it is more likely to send
additional passengers to them. It is projected that the overflow
at HPN would reach 72,000, 458,000 and 844,000 passenL:..
a year at the time when the three major airports reached th,
combined unconstrained demand of 115 MAP, 130 MAP,
150 MAP. The accessibility model was used to estimate ho.,
would affect other airports in the region. It estimated that b.
the time the 150 MAP was reached, JFK would receive about
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245,000 added passengers per year, LGA 382,000 and EWR
183,000. About 35,000 would shift to SWF, assuming the 3.3 Annual Passengers Attracted from the Major

million passenger level at SWF by the time the other airports Airports to the Outlying Airport at Three Projected
have an unconstrained demand level of 150 MAP. The offsetting Unconstrained Demand Levels (000's)

overflow to the three major airports therefore must be subtracted Airport	 JFK	 EWR	 LGA	 Total

from the shifts from the major airports to the outlying ones, as is 115 MAP	 SwF 	 121	 228	 166	 515
done in Table 6.6. 13F	 286	 84	 275	 645

Table 6.6 sums up the net shift from the three major airports fdemaooth	 180	 1,018	 195	 1,393

to all the Outlying airports. However, not all of these airports are NW	 127	 102	 172	 363

likely to be in a position to receive added passengers. The three Merew	 26	 195	 28	 249

in central New Jersey — Monmouth, Mercer, and Princeton — do DDL	 16	 18	 21	 56

not have air carrier service today. Only Monmouth appears to Priameton	 13	 93	 14	 120
attract sizable volumes. Therefore, Mercer and Princeton are ABE	 15	 52	 17	 84
removed from consideration as reliever airports. New Haven — ACT	 11	 39	 12	 62

Tweed Airport, while attracting sizable numbers of passengers NPN	 -20	 .17	 -33	 -70

from the majors, does not have the ability to provide the neces- TOTAL	 775	 1,812	 867	 3,417
sary level of service given its runway length constraints and the RsWsed Total	 609	 1 ,422	 653	 2,685

surrounding residential land uses that prevent expansion. This Revised Total % of

suggests that it not be counted on to shift passengers from the Domestic Traffic	 2-34	 5.69	 2.51	 3.49

three major airports. It too was removed from consideration. 130 MAP	 SW	 177	 322	 241	 741

The `Revised Total" excludes Mercer, Princeton and New Haven ISP	 487	 140	 468	 1.096

lden®oaf6	 220	 1,217	 239	 1,676
airports.

Not all of the passengers in the revised total arc likely to shift
NNY	 149	 118	 202	 468

to the outlying airports. These shifts may not occur for a number momet	 39	 280	 42	 360

of reasons.
8DL	 30	 33	 38	 101

Princeton	 16	 115	 18	 151

• The airlines may not drop flights, but rather choose to use a ABE	 20	 70	 24	 114

smaller aircraft, thereby not freeing up runway capacity. ACV	 15	 54	 16	 85

• The flights that the airlines might choose to drop could be
-218	 -447

TOTAL
NPN	 -133

1,020	 2,255
-94

-94	 1,069	 4,345
during off-peak hours, thereby not freeing up capacity at the TOTAL

Total	 816	 1;742	 807	 3,366
three major airports when it was most needed. Revised Total % of

• The outlying airports (and the airlines that serve them) are
Domestic Traffic 	 2.76	 6.33	 2.75	 3.91

more likely to start with service to larger markets, where 150 MAP	 SWF	 301	 564	 384	 1,248

they can gain a toehold in capturing the regional total air ISP	 638	 190	 578	 1,407

traffic. The estimated shifts would therefore not be felt across Monmouth	 278	 1,606	 284	 2,168

the board, especially for the smaller markets at the three
NNY	 182	 152	 231	 565

airports.
Mercer	 53	 399	 55	 507

DDL	 58	 88	 75	 195

To illustrate this last point consider two examples. In the Princeton	 20	 148	 21	 189
first, using the 7.98 percent shift shown in Table 6.6 that might ARE	 28	 105	 32	 165

occur at EWR at the 150 MAP level, suppose there is a relatively ACY	 19	 72	 20	 i11
small market which operates with rhree 80-scat aircraft, typically NPN	 -245	 -183	 .382	 -824

with an 80 percent load factor, which calculates to 192 pas- TOTAL	 1,332	 3,141	 1,298	 5,731
sengers. If 7.98 percent shift to an outlying airport — or 15 fewer Revised Total	 1,077	 2,442	 991	 4.470
passengers, 17 out of the remaining 177 passengers would not be Revised Total % of

served if the airline dropped to only two flights with only 160 Domestic Traffic	 331	 7.96	 3.05	 4.68 

seats. The airline might over rime look to use an aircraft that had
Source: Regional Plan A550aation

fewer seats rather than dropping a flight and losing customers.
In contrast, consider the example of a market with ten flights be only about one flight per hour at 115 MAP, growing to two at

with the same 80 scats each and the same 80 percent load factor. 150 MAP. Not surprisingly, the addition of Monmouth County-
The 640 passengers would drop by 7.98 percent, or 51 passengers, airport would have the greatest impact at EWR, with six flights
to 589 people. In this case, either eight or nine flights could per peak hour freed up there compared to fewer than three per
handle that load, averaging 74 or 65 passengers, respectively. hour at JFK and LGA at the 150 MAP level.
It should be expected that the impact of outlying airports on Since the airlines operate in a free market environment, they
aircraft operations at the three major airports would be less may react by not reducing their flights in the peak to this extent,
than the across-the-board percentages estimated here. These or even at all. Therefore, the effect on peak-period aircraft opera-
impacts should be considered the maximum possible estimates Lions could be quite small without regulatory intervention. The
if the airlines dropped flights in the peak in proportion to the most likely result is that there will be a mix of reductions in the
foss of passengers, rather than most likely ones. Table 6.7 shows number of flights and downsizing, of aircraft.
the maximum peak hour capacity freed up if all these potential These shifts might be increased if transportation access to
flights were eliminated. Since the Monmouth County airport is the outlying airports were to be improved. In the chapter on
more uncertain, without scheduled passenger air service today, ground access (11), we consider the prospects for improved access
the estimates are shown with and with that airport. With just to SWF and ISP to shift air passenger traffic from the major
SWF and ISP, the capacity freed up at each of the airports would airports.
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Capacity in Peak Hour Freed Up by Shift to Outlying Airports
W 'Inatftvanmeam 7FK EWR IBA

115 MAP (2015-2021) 12 1.1 IA 3.4
130 MAP (20212034) 1.6 13 L5 4.4

150 MAP (2030.2042+1 12 2A 14 6.0

Wien ON MR I" aataM

115 MAP (2415-2021) 11 317 1.6 7.0

130 MAP (2021-2034) 22 4.4 2.1 817

150 MAP (2030-2042. t 2.9 5.9 2.5 11.3

The shifts in the domestic air passengers using the three
major airports assume that the impact on aircraft operations
would be felt proportionally across all times of day. Flight reduc-
rions might occur in the less popular off-peak periods as pas-
senger levels Fall at three major airports. Should this be the case,
with less impact in the peak, these shifts could be overstated.

The estimated shifts were only calculated for domestic trips.
Currently, the airports tested have little or no international traf-
fic. Moreover, the nature of international trips at these outlying
airports is likely to be more specifically attuned to special mar-
keting and arrangements — whether shopping excursions at SWF
or future casino packages at ISP should Long Island become the
site of casino development. These packages could have the impact
of lowering fares at these outlying airports, making them more
attractive not only to induced new travel, but to those now using
the three major airports. If this were to happen, it could further
d rive up the air passenger volumes at these airports. These situa
[ions may not lend themselves to analysis using a model cali-
brared for the more usual variety of air travel.

Conditions at OutiyingAirports

[ h is seen,. n discusu s the charactcristics ,t three out I%mg
airports that could free up capacity at the major airports. The
features that could inhibit this potential are discussed. However,
none of these three airports is seen as a "fourth" airport in the
sense that it can attract the levels of use achieved at the major
airports.

Stewart International Airport (SWF)

This airport is Iocated in the municipalities of New Windsor
and Newburgh in Orange County, NY. Average travel time from
mid-Manhattan by motor vehicle is 93 minutes'. It has a foot-
print of 2,139 acres, about the same size as EWR. The airport
has one runway (9/27) of 11,817 Feet and a second one (16/34) of
less than 7,000 feet. Stewart is owned by the State of New York
and [eased to the Port Authority for 99 years.

Currently, three airlines serve seven destinations with 25
daily departures. In 2009 the airport handled 390,000 pas-
sengers down from a high of 914,000 in 2007, a result of the
economic downturn and subsequent abandonment of a number
of lower cost carriers.

:, tndiraredcarber, rimrs art baud on Gook's way6ndingprogram. averagingpeak
 : J pexk times.

SNVF has several dchcicncic;: one runway that is less than
;,000 feet, an inefficient terminal, airfield obstructions (the two
hills) that reduce the efficiency of operations, and an insufficient
taxiway system to support a large number of commercial opera-
tions. Thm deficiencies should not stand in the way of handling
the volume of passengers that can be expected of it in the next 20
years or so. The Port Authority is investing $150 million dollars
between 2011 and 2020 to address some of these shortfalls, with
much of this spending marked for airside improvements (new
taxiways, rehabilitation of runways, etc.). In addition, the agenc
is formulating a redevelopment plan that will advance airport
improvements required to meet increases in passenger demam
currently estimated to be $350 million dollars. The capital pia
w ill include improvements to the existing terminal and the ev c :.
rual replacement of the facility.

Interest in expanding the use of the airport has been strong
in the Hudson Valley, particularly in the business community.
However, this interest is tempered by the concerns of many rc
dents, who would like to see it as a local resource and not as a i

alternative for travelers throughout the greater region.
The airport is also constrained by its hilly topography and

the protected land surrounding it, which makes expansion
beyond the two million passenger very complex and subjcc,
extensive environmental reviews. This would likely be a pr,

tracted process requiring extensive mitigation actions, furl
adding to the cost of the project.

There has also been a great deal of interest in making S \r r
more accessible by transit from Manhattan to encourage greater
use of the airport. A joint study by the Port Authority and the
Metropolitan Transportation Authority is underway. It has
posited five alternatives, including direct rail access, a busway
rail combination and a bus shuttle to the existing Metro North
Hudson line at Beacon. This effort will be detailed in Chapter
11, which will discuss ground access issues.

MacArthur Airport (ISP)

MacArthur Airport (ISP) is located 72 minutes from Manhat-
ran in the Town of Islip in Suffolk Counry. The airport has a
1,310-acre footprint, two-thirds the size of EWR, and about
double the size of LGA. ISP has four runways; the longest is
barely 7,000 feet.

Currently, two airlines operate out of ISP with almost 30
departures a day to nine domestic destinations. In 2009 the pas-
senger volumes totaled 1.9 million.

Existing runways are too short for Iarger commercial aircra f .
only one out of its four runways is capable of serving commerci.s

traffic. The size of the site and its shape make extension difflcu I r
which would likely require acquiring surrounding parcels, pos-
sibly both residential and commercial. Local municipal owner-
ship of the airport and community concerns might also limit
expansion opportunities.

Noise, increased air traffic, and property takings would
make substantial expansion problematic.

Since the Long Island Rail Road is only 1 rA miles awa\ .
there are possible transit access opportunities. They will aIs,
discussed in greater detail in Chapter 11.

Even after weighing the local political hurdles, further study
of MacArthur to serve as a major reliever for JFK and LGA is
still recommended. The study would need to determine whether
relocating the terminal, creating a direct connection to the LI h, R.
and expansion of select runways are feasible and what the assoc i-
ared costs would be.
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Monn?oLith COLXty Execut' ve Airpofl (BLM)

This airport straddles the towns of Belmar and Farmingdale
in Monmouth, County, NJ, 81 minutes driving time from Man-
hattan. Its 850 acres, slightly bigger than LGA, supports three
runways, the longest at 7,300 feet.

This privately operated airport serves the general aviation
community with 57,000 operations per year (2007). Currently
there is no commercial passenger traffic at Monmouth and its
Iandside and airside facilities are designed to accommodate only
general aviation traffic, a shortcoming which would have to
be addressed, if it is to serve as a reliever airport. Considerable
infrasrrucrure investments will be needed to upgrade the physi-
cal plant to accommodate larger commercial aircraft (weight and
dimensions) and the greater number of air passengers (larger
terminal, baggage handling and gates).

Complicating the development of BLM is the likely resis-
tance by local and county government to increased air traffic,
which is a common community reaction to airport expansion or
conversion of a facility from GA to commercial passenger opera-
tions.

Summary

Three of the outlying airports — Stewart, MacArthur and
Monmouth County airports -- can open up some capacity at the
three major airports, but the findings here suggest that they will
be a complementary, not primary actions to address the capac-
ity needs at the three airports. Rather, each can offer expanded
service in its sector of the region, expanding flying opportuni-
ties, mostly for residents within easy reach. Monmouth County
airport would require significant investment to initiate air car-
rier service now absent. This step should be considered if other
actions to relieve EWR leave that airport short of serving its
proiected need.

Stewart International Airport

MacArthur Airport (ISP)

Monmouth County Executive Airport (BLM)

77



T BaL

Selected Parcels Greater Than
2,000 Acres and within 40
Miles of the Region 's Core
te r.,:rce, R"?r ,x P vn As sauahnr.	 A

x

i^	 W

T V

	

W	 w -;,	
1

^	 1.	
` L	 t.i	 r	 a	 •'

4WI
Oil	 ^` SWI	 ll
^i	 T HVN

►`
IWI

HPN

	

d% It ;P 	 iw:	
2(	

T ISP

	

44	 1
LG11A

Ow

EWR T JFN	 N

	

+ABE	 ^	
J^

	v 	
Tr T 

39N
Distance hem the center of Manhattan

V4,	 ^}+ TTN	 + BLM	 20, 30, and 40 miles

Distance from select outlying airports
J+ 	 5, 10 miles around airportsOr

#s Vacant Parcels >-2,000 acres

Jr	
Q	 12.5	 25	 50 miles
I	 i	 r	 r	 I	 r	 ;	 ;	 I

*A*
k

r^^ ^
l
1 ACY

r	 r

`T *,	 f;?

78



Chapter 7

Can a New Major Airport Be Built?

For over the past sixty years, there has been discussion about
finding a site for a major airport in the tri-state region that
could provide a comparable amount of service as the existing
three major Port Authority airports. The argument supporting
the development of a new airport has always been that at some
point the existing airports will run out of capacity and that a
" fourth' airport was inevitable. This chapter briefly reviews
that history and then scours the region to determine if there
remains a site or sites that could meet that long sought objec-
tive.

In the 1950s the Port Authority proposed the "Great
Swamp' in Morris County as the preferred location for a
new major airport. The area is only 26 miles from the region's
core. Strong community and environmental opposition to
these plans eventually forced the Port Authority to abandon
the development of a new airport on this site, and the area is
now protected as parkland. Regional Plan Association (RPA)
had opposed turning the site into an airport, arguing that
many actions could be taken to forestall the need well into the
future.' Other sites were discussed by the Port Authority from
time to time, but no action was ever taken.

In the early 1970s, the State of New York acquired Stewart
Air Force Base in Orange County. New York State made the
case chat Stewart was the answer to the fourth airport search.
RPA issued a follow-up report to the first, making many of
the same arguments of the earlier report.' The severe financial
crisis in New York then intervened, dampening airport pas-
senger growth substantially. Rising fuel prices and the first oil
embargo in 1973 also affected the aviation industry. Interest in
Stewart as a major airport faded.

The City of New York briefly considered the concept of
an offshore airfield south of Long Island, bur char too carne to
naught.

During the long period from the 1970s into the 1990s,
many changes took place in the aviation industry and at the
airports that forestalled the need for a fourth airport. These
included.:

• slower than projected growth in air travel;

the pricing out of most general aviation aircraft at the
major airports, with much of it shifting to Teterboro, open-
i ng up capacity for air passengers;

the advent of the MetroIiner, 3 and later Acela, in the
Northeast Corridor that made reaching Washington, D.C.,
and Boscon by intercity rail more practical, drawing many
air passengers; and

1 '1l. Rtgion'sAirpom- -Regional Kin News #89- Regional Plan Assodation -July
1969

The Regions Airports Revisited - "Ilse Regional Plan News r93 - Regional Plan As-
,a,ation-Ocwbrr 1973

The Metroliner began serviec onjanuary 146.1968 - hctp:l/www.fira.dot.gov/rpd/pas -

larger aircraft that served the growth in air passengers with
fewer aircraft movements.

Now, with air passenger volumes more than double their
1970s. levels, and with these other remedies threatening to
run their course, a look for a new site or the expansion of an
existing site like Stewart, must be considered. Toward that
end, in 2007, the Port Authority acquired an operating lease at
Stewart, and has begun to invest in it.

This chapter explores three different approaches in a search
for a possible major airport:

• Locate a'greenfield' site to construct anew airport;

• Expansion of an outlying airport; or the

Construction of an airport island offshore on reclaimed
land.

The Greenfield Analysis:
Building a New Airport

RPA completed a land use analysis to indentify undeveloped
and unprotected parcels in the 31-counry RPA-designated tri-
state region that might be suitable for the development of a new
major airport. Land coverage data was collected and analyzed
using geographical information systems (GIS). Aerial imagery
was used to indentify basic land use topologies — urban, agri-
cultural, vacant land and parks. Several steps were then taken
to further refine the daraset; details of this process are covered
in Appendix D. Protected land data (state and federal reserves)
was then overlaid with the coverage data to filter out all parcels
protected land.

The land area required for a major new airport is signifi-
cant. Other major airports in the nation vary from 3,500 acres
to ten times that — Denver International at 34,000 acres. A
major airport would require at least 2,000 acres (the size of
Newark Liberty) and ideally about 2,500 acres (approximat-
ing a rectangle of 14,000 by 6,500 feet) to accommodate two
11,000-foot runways.

Figure 7.1 displays the unprotected undeveloped parcels
in the region that are at least 2,000 acres of contiguous land.
Many of these sites, especially the larger ones, are located at a
considerable distance from the core of the region, where the
vast majority of today's air travelers start or end their trip.

,engo 1 643 1111nl
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As shown in Table -.1, most of ncc major airports in the
nar ion are on average 15 miles "as the crow flies and 20 miles
driving distance from their corresponding central business dis-
tricts (CBD). The furthest airport is Dulles International, which
is 27 miles from downtown Washington D.C., with a travel time
of 30 to 45 minutes. There are international examples of airports
chat are between 30 to 40 miles from their CBDs, but in these
cases high-speed transit connections (mostly rail) have been
developed to ogset the increased distances, resulting in travel
times within 30 to 50 minutes'.

Based on these comparable examples, distance from the
CBD was introduced as the final criterion, eliminating sires over
40 miles `as a crow flies" from the core. Figure 7.1 displays the
potential development sites that are over 2,000 acres and within
30 to 40 miles of the core.

There were two clusters of undeveloped land within these
bands, one in Orange County in New York and the other in
Hunterdon, Somerset and Morris Counties in New Jersey. The
New York cluster had three large undeveloped parcels, and in
New Jersey there were two, all over 2,000 acres in size. For each
parcel detailed maps were generated, overlaying roadways, water
features, land coverage data, topographic and other data that
might indicate potential obstructions to the development of an
airport. Aerial photography was also referenced to verify accu-
racy of the land coverage data. A template of the proposed air-
port footprint was then overlaid to determine whether the shape
of the parcel was adequate to accommodate the new airport.
.a dditionally, orientation of the airport footprint was critical to
accommodate the constraints of the New York region's airspace,
which requires either 4/22s or 8/26s runway orientations, i.e. 40
and 220 degrees or 80 and 260 degrees from north.

This essentially dictated a site of 16,000 feet running north
to south and 6,500 feet east to west. Each parcel was examined
for obstructions and the ability to accommodate the aforemen-
tioned dimensions, the analysis of each site in New York and
New Jersey follows.

In New York State, two out of the three parcels (2,279 acres
and 2,149 acres) were eliminated because of their proximity to
Stewart International Airport; both are within 10 miles of the
airport, which is the ideal minimum airspace separation distance
required between commercial airports. Both parcels also do not
have sufficient space to accommodate dimensions of the new
airport and require the taking of almost a hundred residences.
The third parcel (4,751 acres), bordered by Warwick, Greenwood
Lake and Sterling Forest has steep grades that make it ill suited
for airport development. Additionally, the valleys in this parcel
contain residential developments that would also need to be
removed. None of the sites in New York State are candidates for
a  rporr development.

In New Jcrscy, the Somerset County parcel (2,232 acres)
extends into the municipalities of Bernardsville and Gladstone.
It does not have enough space to accommodate a major airport.
The second parcel straddling Morris. Hunterdon and Somerset
Counties and over 10,000 acres, is oddly shaped with sonic sec-
t ions unable to support even a 9,000 feet runway. To fit the nec-
essary dimensions would involve considerable taking of private
property, both residential and commercial, and intrusion into
protected lands (the Highlands) that border the parcel. The tak-
ings required and other environmental and regulatory hurdles
Would make the development of an airport here impractical.

1 i.,nspomrion Rmarch Board, ACRP— Report 4, Ground Atom to Major Airports
bt P l>hcTransronition,2008.

Expanding an Outlying Airport

Another approach to developing a new major airport would be
to expand one of the 66 existing aviation facilitice located i n
the region. Building off the Chapter 6 and earlier Greenfield
analyses, outlying airports of over 2,000 acres were selected as
possible candidates for expansion. Table 7.2 identifies the four
outlying airports in the region that met this criterion for expan-
sion - Atlantic City International, Calverron Executive, Stewart
International and Lehigh Valley International.

Three out of four of the airports are existing commercial av i-
ation facilities. Calverton Executive is the only general aviation
(GA) facility; it was a Naval Aviation test facility and currently
has little air traffic. Atlantic City and Lehigh Valley are at a sub-
stantial distance from the region's core, where the majority of air
travel originates. Both of these airports currently serve the fringe
areas of the region and other air markets (Philadelphia). Chapter
6 discussed the ability of these airports to shift travel from the
existing major airports, and found them limiting, largely because
of their distance from the core. The chapter detailed the Port
Authority's operating role and plans to invest in Stewart Inter-
national Airport. Expansion of this airport is complicated by its
rugged topography, which makes any plans to add runway capac-
ity very expensive. This, along with its considerable distance from
the core and community opposition to major airport expan-
sion, makes Stewart an unlikely candidate for expansion of this
magnitude. This does not prevent Stewart from being a major
regional airport to serve the Hudson Valley and special services
that may materialize, as discussed in Chapter 6.

The last of these four outlying airports, Calverton Executive.
would require a large investment since it is currently a general
aviation facility that would need to be converted to serve the
needs of commercial air traffic. However, the site does have a
considerable amount of available Land for redevelopment. Cal-
verton is almost 3,000 acres, with most of the surrounding land
use characterized as agricultural, recreational and residential
sprawl. Additionally, the airport sits only 2,000 feet (at its clos-
est point, the edge of runway 32) from Long Island Railroad's
Ronkonkoma branch. Currently, the travel time to Riverhead
(the station closest to the airport) from Midtown Manhattan is
on average 2 hours, which is excessive. A high-speed rail alterna-
tive would need to be developed to bring this travel time closer to
30-40 minutes.

Calverton and its neighbor, MacArthur Airport, an exist-
ing commercial passenger facility, are less than 20 miles apart.
meaning that their airspace would overlap, resulting in a reduc-
tion in airport capacity. NexrGen might alleviare some of these
conflicts, but it's unlikely to mitigate them all.

While Caberton's size and proximity to transit are advan-
rages, its distance from the CDB and MacArthur Airport make
it a less than ideal site for expansion. In 1967 Governor Nelson
Rockefeller endorsed making Calverton the "fourth" airport, as
an alternative to the "Great Swamp" site in Morris County, NJ.
This proposal was rejected by the Port Authority because of air-
space conflicts and the distance of the airport from Manhattan.

Out of the four outlying airports examined in this analysis
only Calverton came close to meeting the requirements for
expansion. The three other airports are either too far away from
the region's core or have physical site and community constraints
that would limit their ability to expand to accommodate tens of
millions of passengers annually.

6 Seveneor nK[rcia)passengrrand59gCq- 3iAN1A11„„
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t,ELE 7.2

Selected Outlying Airports for Expansion

Airport N ame Airport Code County, state

Atlantic City International Airport ACY Attantic, NJ

Calvertan Executive ks P*A (Li J' NY

Stewart International Airport 5WF Orange, NY

Lehigh Valley International Airport ASE Lehigh, PA

'.rRIrCe: Regwrnl Pan Assn	 atior a rai Various Airport DperatNE;

Select National Airport Comparatives

Airport

Atlanta HartsRold

San Finachtee

Chicago O'Hare

Los Angeles

Dallas-Fort Worth

Demor

Dulles

Aver aw 15 - - 	 20

Source' Regional Plan AssoCiation and Various Airport Operatnis

Distance trom the Central Average Travel Time Bail Access & Travel Time
Business District (In miles) (in minutes) to GBD (In minutes)

Acmage "As the Bird Flies" 	 Shortest Driving Free Flow In Tm lc	 Served? Travel Ti me

3,750 8	 11 18 —	 Yes 30

5,270 11	 13 10 35	 Vle 02
7.000 14	 20 30 40	 Yes 75

3:500

18,076

34,OW

12.000

11,942

14	 to

16	 23

17	 _db,.	 24

22	 27

22

27

34

31

26

45

60

^-

45

43

No

No

ku

No

52

Commercial

Max Rwy Length Driving Distance Airports
Land Area (Acres) ( Feet) from COD (miles) within to miles

5,000 10,000 125 No

3An 1611 *11 70' Yes

2,100 11,818 66 No

2 ,6" 7,600 91 No

Constructing an Airport Island

The concept of an airport island has been studied for decades
in the New York region. In 1969 RPA raised the possibility of
constructing an airport island in two locations — the lower bay
adjacent to Staten Island or the open ocean four miles off the
coast of Long Beach. The reporr noted several benefits of airport
islands over inland sites, which have been"fleshed-out" further
during the course of this study:

• Elimination or reduction of community noise impacts
caused by aircraft departures and landings, possibly allowing
for 24/7 operations;

• Remote location of airport, away from populated areas, cre-
ates a safer operating environment;

• Lack of obstructions allows for more flexibility in flight
paths; and

• The almost limitless ability to expand the site by reclaiming
additional ]and.

However, the two sites 5CICCLCd in 1969 had several draw-
backs and would entail significant investments beyond the
construction of the island itself. Each site would require the
construction of an extensive new high-speed rail tunnel and/or
surface roadway to connect the airport island to the mainland
(New York City and/or New Jersey). It's questionable whether
it would be practical to provide roadway access or construct a
rail runnel because the significant distances that would need
to be spanned, roughly four to eight miles from the mainland,'
and the nature of the open ocean, which would likely preclude
the operation of automobile traffic on a causeway under certain
weather conditions. Both sites would also require the closing of
one or more of the existing major airports because of airspace
conflicts. The lower bay site would impact EWR and LGA and
the Atlantic site would extensively curtail operations ar JFK.
Aside from the higher costs of constructing these islands, the
- Asa comparative, the Vcrrazann Narrows Bridge spurs almost ant rail¢ and the Tappan

/. cc Bridge is three miles, which includrs its apprmchcsand main span.

costs of abandoning the existing airports and the billions of dol-
lars of capital invested over the past decades must also be taken
into consideration.

Since 1969, the idea of an airport island has gone from a
concept to reality, not in the New York region or the Untied
States, but in several countries in Asia. As shown in Table 7.3,
Japan, Hong Kong and South Korea have all constructed major
international airports by reclaiming land. Hong Kong and South
Korea filled in the water channel between two existing islands,
a larger scale version of what Robert Moses did at Randalls and
Wards islands in the 1930's, to create sites for their new airports.
Hong Kong International airport occupies the entire landmass
and can be dubbed an airport island, while Incheon Interna-
tional Airport in South Korea only occupies the space between
the two existing populated islands. Kansai airport in Japan is
entirely fill, which has resulted in a less than stable island that is
still settling at rate oF2.$ inches a year. All three of these projects
were extremely expensive, $20 billion U.S. dollars or more, and
required new high-speed transit connections to their respective
metropolitan areas.

The scarcity of land, encroachment of residential develop-
ment and topographic constraints made expanding existing
airports or finding a suitable site for a new airport in these
countries extremely difficult, which in turn forced them to make
these expensive investments. As shown in the prior analyses to
locate a greenfield site for a new airport and expand outlying
airports, the New York region also faces similar constraints.
However, regulatory requirements, environmental impacts and
higher construction costs would make developing an airport
island in our region even more difficult today than in the past.
While the feasibility of such a facility is questionable, popular
interest in an airport island still has not waned. In 2009 the
New York Times Magazine invited Grimshaw Architects, a New
York based architectural firm to develop a sketch concept for an
airport island for its issue devoted to i4merican's Future Invest-
ment in Infrastructure.pa Grimshaw's concept places the island in
the lower bay off the coast of Staten Island, one of the two sites
indentified in RPA's earlier study. Figure 7.2 is a rendering of the
8 http:/lwww.itytimts .com/2OO9tO6/ l4/maganFLc/ t4searchgrtna >i.,I ,. is t

html?ref=magazine
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Examples of Airport Islands
Alrpact Naves CRY/Co-try 	 Acr-p	 Cost Rv—ys Type

(11A M) laramaay
Neat 9011111 (Cmk Lap R•k1 Mona Kong, Chl- 	 3.083	 20 2 LanM b maven two odsu g islands

Kamal A;trpalrt Osaka, Japan	 2.606	 +20 2 An artfficial island, airW is sinlgag 2.8 Inches anmlally
Ineheon hellatnatcaN Ahtpat Seoul, South Karen	 12,000	 — 3 (4) tamW bomm taro existing islmids
S ,,vice_ Regional Plan Assodathm and Vatkm Airport Operators

concept, which is designed around a single terminal and envi-

sions a high-speed rail connection to Hudson Yards in in I U: c r., .+ 1

Manhattan.
An airport island is the only viable way to develop a i .)ii rz 1i

major international airport within close proximity to the
region's core, as our analysis confirmed that there arc no suit-
able greenfeld sites or outlying airports that can serve this r, 1,
within 40 miles of the CBD. Yet, the exorbitant costs (in th,
tens of billions of dollars), including the abandonment of oii,
or more of the existing airports, regulatory hurdles and exc,
live environmental impacts would make an investment of c I>
nature extremely difficult to justify. Expansion of one or mot:
the existing airports would cost considerably less, would liken
provide sufficient capacity and be less controversial, even thous k
potential noise impacts would likely result in greatercommunicti
ire than art island alternative.
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Concept of Airport Island for the New York Region
Source: Concept Developed for the New York Times Magazine by GfimShaw ArchitectS, 2009
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chapi.el 5

The Intercity Rail Alternative to Air Travel

In this chapter the impact that intercity rail service could
have on addressing the capacity shortfalls at the three major
a i rports is explored. As with the shift of passengers to outlying
airports discussed in Chapter 6, intercity rail service could do
rwo important things. First, it could provide an option that
expands the overall transportation capacity of the intercity
rransportation system, which would be beneficial to the
region's economy. Second, it would free up airport capacity for
a i r passengers for whom intercity rail is not a viable choice.

the prospects for greater use of rail for intercity travel have
grow n brighter with the creation of the federal High Speed
and Intercity Passenger Rail (HSIPR) program, a sign that the
federal governmenr has a much greater interest nationally in
new and upgraded intercity rail travel. The Obama administra-
tion made $$ billion available nationally for "high" speed rail
travel in the American Recovery and Reinvestment Act and the
Administration and Congress have made an additional $2.5
billion in FYIO available through a competitive grant process.
Nowever, the Northeast Corridor (NEC) was largely over-
looked in this fiat round of intercit y rail -rants.

Potential Benefits of High Speed Rail

The potential impact on the three major airports is only one of
several benefits that could be achieved through improvements
in intercity rail service. While these other considerations are
not the subject of this study, they are important for under-
standing the viability of rail improvements as part of a compre-
hensive, intermodal strategy for improving intercity mobility.

The primary rationale for improving rail speed and reli-
ability is to improve connectivity between city centers. In many
cases, fast, reliable rail service could provide considerable time
savings and greater convenience and comfort than air, auto or
bus service for a substantial proportion of intercity travelers.
Regardless of its impact on air travel or other modes, improve-
ments in rail service would yield time savings, increased
productivity and greater economic growth. Particularly in a
dense corridor such as the Northeast, rail provides a means
of avoiding congested highways and air space, an advantage
that will become even more pronounced as population growth
increases congestion levels. With other regions in Europe and
Asia, and potentially in the United States, investing heavily
in high speed rail, similar investments in the Northeast are
I i kely to be an important factor in maintaining the Northeast's
economic competitiveness.

More than other modes of intercity travel, rail also encour-
ages metropolitan settlement patterns associated with high
productivity and energy efficiency. Because it largely connects
city centers and provides an alternative to auto travel, rail
service promotes downtown development, connecting transit

service and greater urban density. 'These attributes are a major
reason that the Northeast and similar regions have high GDP
and low energy use per capita. Combined with other urban
development strategies, intercity rail improvements can also
facilitate urban revitalization in underperforming cities.

Analysis of Potential
Passenger Mode Shifts

The Northeast Corridor, the most highly used rail line in the
nation, is centered on New York. Amtrak provides rail service
between New York and major dries in the corridor, including
Boston, Providence, New Haven, Stamford, Newark, Trenton,
Philadelphia, Wilmington, Baltimore and Washington, DC.
Amtrak also has services to Albany and other upstate New
York points, to Hartford, to Vermont and Montreal, to Hard s-
burg and Pittsburgh, and to Richmond, Raleigh and Norfolk
in Virginia. Currently, some of these destinations attract
significant numbers of travelers who might otherwise travel by
air. Today, about half of the combined markets between New
York and the five Northeast Corridor (NEC) cities — Boston,
Providence, Philadelphia, Baltimore, and Washington, DC, --
choose rail,

In this chapter, the impact of improvements in intercity rail
serving the New York markets is examined to see how it affects
travel by air at the three major New York airports. The number
of air passengers who would Iikely shift to rail is estimated.
Using this estimate, the number of peak hour flights that
might be obviated is determined. The absence of these flights
would free up capacity at the three airports for the other flights
to accommodate the expected growth in air travel.

To accomplish these tasks a statistical model was calibrated
to estimate the number of air passengers who might shift to rail
if faster and more frequent rail service was made available. This
model is based on data of current rail and air use between New
York and all cities within 500 miles and that have existing rail
service to New York. Both the rail and air data sets are station-
to-station (or airporr-€o-airport), and do not provide informa-
rion of the specific origin or destination within the metropoli-
tan areas for each end of the trip. More refined trip data would
have made it possible to create a more nuanced demand model.
However, these data either do not exist or are not available
from the carriers. Reliable intercity automobile travel data is
unavailable. If it were, the interplay among the three modes
and their shares would have been of great interest. The lack of
auto data has long been a handicap to intercity travel model-
ers. and its continued absence prevents credible estimates from
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being made of how well speedier rail service can attract auto
travelers.' For the purposes here, the air versus rail model was
adequate to estimate the shift from air to rail.

As shown in Table 8.1, in 2008 there were nearly 1,800 corn-
inercial passenger aircraft departurce each day from the three
major New York metropolitan airports (610 EWR, 641 JFK,
and 543 LGA). About one in three of these flights were to the 31
airports within 500 miles of New York. Of these 31 destinations,
ten did not have rail service, making them non-candidates for a
shift to rail. The 21 destinations with rail service totaled about
500 daily departures. However, only five of these destinations --
Boston, Providence, Philadelphia, Baltimore and Washington,
D.C. — with 188 daily departing flights have rail service in the
Northeast Corridor, where higher travel speeds make them the
strongest candidates for a shift to rail.

'These data are depicted graphically in percentage terms by
airport in Figure 8.1, which shows that only ten percent, seven
percent, and 17 percent of the flights from JFK, EWR and LGA,
respectively are departing to destinations with NEC rail service.
A nother 14 percent, 16 percent, and 23 percent are destined for
places with other rail service.

Table 8.2 indicates that almost 160.,000 people left the New
York region by either air or rail on an average day in 2008. Of
these, 145,200 flew and 13,200 used intercity rail. Of the air
travelers, 119,400 were destined for places that were too distant
— 500 miles or more — to make intercity rail a realistic option,
leaving 25 , 800 travelers as possible candidates to switch from air
to rad. However, of these, 3,400 were destined for places with no

i the importirwe of better data For auto trips is due m auto travel 's overwhelming share
n r he lliordicast— 69 percent of travel Is by auto, with the rest split evenly between air and

1, USDOT, BTS(2006).
II. c:5r.rjnd-i^,:rnrtijrc, lu.: ng+,nl% I^l,^rrureilighaandwilllaterbedoubkdto

rail service, dropping the eligible total to 22,400 tra% cicrs to 21
destinations. For the destinations with a rail option and with i i
500 miles, 33 percent chose to travel by rail, but this share mask,
the fact that the rail share climbs to over 50 percent for the fiat
destinations with Northeast Corridor service, vet is barely 10
percent Cor chc iC dctitinitionti with Icon-NEC ,en icc iti dic rail
option.

The Modal Shift Model

To estimate the potential impact on ai rc rafi m o,cincnts Cron,

a shift of the eligible air passengers at the three major airports
a two-step process was required. In the first step, a model was
developed to estimate the number of passengers who would S11 ; i i
from air to rail. The second step, discussed in the next section {
this chapter, converted the number of passengers shifted to pc.; k
hour aircraft departures that would be affected at each airport.
The shift model was calibrated using data from 17 of the 21
cities within 500 miles of New York City. Four of the othc rw i> c
eligible cities were dropped from the analysis.

Lebanon/Hanover, NH, and Charlottesville, VA, were
dropped because they have small markets (25 and 33 daily )rte
way air passengers respectively), making their modal shares a
small and unreliable statistical sample.' Toronto and Montreal.
two large Canadian cities, with a combined daily average o t —(,
flight departures and 3,000 one-way air passengers, were also
excluded from the calibration since the long wait times at the
rail border crossings significantly extended the trip times and

distorted the model 's estimates. However, cheese two marker,
were later used in the application of the model when esti m .i t i it

r
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Current Rail and Air Passenger Data Inputs
Average one-way Daily Rall Trips as

Rall Passengers Air Distance Percent of
Total One heat NYC (in Rail and Ale

7	 stination Rall Air Way Market Mlles) Trips, %

Albany 941 316 1.251 141 75

BnllimoM I'M 482 1,598 181

Boston 1,934 3,709 5,643 189 34

Buffalo 69 5,7161 1.793 292 M
Burlington 8 915 923 265 1

Cleveland 8- 1.04 1,113 414

Greensboro/ HP 19 409 427 454 4

Hartford 105. 244 3349 110 30

Norfolk, N.N 44 665 709 290 6

Philadelphia 2,468 .%1 2.60 89 V1

Pittsburgh 36 1,357 1.393 331 3

Providence 498 413 821 152

Raleigh 41 1,581 1.622 424 3

Richmond 70 .1129 899 287

Rochester 57 935 992 257 8

Syracuse K 793 874 241

Washington 3,207 3,455 6,662 217 48

SourccS Anwak and FAA

passenger shifts. The 17 remaining markets have 19,200 air pas-
senger departures and 10,600 rail passenger departures, with the
combined rail share at 36 percent.

The modal shift equation was developed to estimate the
share of air and rail travel that can be expected based on changes
in relative trip rimes and operating frequencies of the two modes.
The data for the model are shown in Table 8.3. The primary
inputs for the model were passenger volume and operating travel
times and frequencies for air and rail.

The complexity of the air and rail fare options available to
the traveler made it impractical to include relative fares in the
model- The imprecision of the origin or destination of the trip,
indicated earlier, made it necessary to use the travel times on
either the train or the plane, rather than the "door-to-door°
travel times.

The data used was obtained from a variety of sources:

• Average number of daily Flights was obtained from Official
Airline Guide (OAG): August Average Nonstop Daily
Scheduled Passenger Departures 2008.

• Rail passenger volume by city pair was obtained from
Amtrak based on the FY08 Ridership by Station Pair data
set. Data was reported as annual passengers and were divided
by 730 (365 days x two directions) to estimate average one-
way daily volume.'

• Rail frequency and travel times were obtained from Amtrak
schedules.

• Average air time was obtained from flightstats.com  a site run
by Conducive Technology Corp., a provider of worldwide
flight on-time performance information to the global travel
and transportation industries.

{lenn^,i^irrla..n.,nrai,.n.!^^ialrul.a,un,hii.L^n^rcier^^lromc,u,lr^d.nlihp.ir ^.a
loranthmic relation:hip hrrween trequowy and ridership. An S-shaped logrstic Junction

,,uld have also fit the data well and could have been used to estimate ridership.

For each city pair, rail volume for center city and suburban locations within a mrr-
I opolican regitm were aggregared roger a more aceuram comparison with the area I r,"IL
11'h A air paseengcr arc drawn. Stations in the New York merm area included New),, rk
Penn Station. Mermpark, Stamford, Newark. New Rochelle. and Yonkers.

Rail Share as Function of Time Ratios
Source: Regional Plan Association
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Ratio of Rag Fmquerm to Air Frequency

• Average daily passenger volume and origin and destination
information for Flights was obtained through the T-100
segment market data from the Federal Aviation Administra-
tion's trans-stars data set.

Figure 8.2 displays the relationship between rail market
share and the ratio of rail time to air time for city pairs within
500 miles of New York City and with direct air and rail service.
For example, a city pair with a rail travel time of two hours and
a flight time of one hour would have a rail/air time ratio of two.
From Figure 8.2 it is apparent that there is a strong and non-
linear relationship between rail market share and this time ratio.
As the ratio of rail/air time ratio decreases (and since air travel
time varies little to destinations within 500 miles, the reduc-
tion in the ratio is primarily due to a reduction in rail time) the
rail market share increases at an accelerated rate, displaying
an exponential rather than a linear relationship. This relation-
ship manifests itself in a number of ways; the rail market share
increases only slightly as time ratios halve from six to three, but
when the time ratio moves below three, rail becomes increasingly
competitive with air. When ratios move below two, rail begins
to dominate the market. Most of the remaining air passengers in
such markets tend to be those connecting to flights from New
York, where the rail option would require a trip between Penn

RIC

2	 4	 6

Ratio of Rali Time to Air Time
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Station and one of ncc three airports, making thi, option unar-
r racrive today. These connecting passengers will be the subject of
f u rther discussion later in this chapter.

The ratio between rail fvcquency and air frequency has a
relationship similar to travel times, except here as rail to air
frequency increases rail market share increases (Figure 8.3).
As with the travel time ratios, gains in rail frequency have the
greatest effect at low ratios (Le. when rail frequencies are low and
air frequencies are high). The effect of frequency on rail share
diminishes sharply as this ratio increases to over two. Increases
in frequencies beyond this have little effect on market share.
This implies that there must be a minimum threshold of rail
frequency present in a market for rail to have significant market
share. This minimum threshold is achieved when rail trips
approach Half the frequency of air trips (rail/air ratio of 0.5). Of
ciiu rse, the logic here is somewhat circular; the lower frequency
may be the result of low ridership rather than the cause.

AIthough both the time and frequency variables have an
effect on rail market share, the connection to time is stronger
than to frequency. When these variables are combined into a
multivariate equation accounting for both (as described below),
changes in rime affect market share much more than changes in
frequency.

This equation with both the time and frequency indepen-
dent variables is:

A = bi + b2* In (b3*X) + b4*exp(b5*Y)

Where

A = rail market share;
bl - - 0.0188;
b2 = 0.0228;
b3 = 1.9539;
b4 = 1.4558;
b5 - -0.5214;

X = rail/air frequency;
Y = rail/air time

This multivariable nonlinear- regression model vicdds an
R-squared value of 0.938, suggesting that the two variables
"explain" 93.8 percent of the variation in rail market share. This
value is superior to the R-squared values obtained with either
linear or other nonlinear models rested.

To assess the reasonableness of the model, current times
and frequencies were used to estimate current rail market share.
Estimates ranged from a 19 percent underestimation of rail
share (Albany) to a 12 percent over estimation (Hartford) with
1 I of the 19 pairs within +/- 5 percent of actual ridership. These
results offer a high level of comfort for the use of this model.

Application of the Modal Shift Equation

To estimate the shift of air passengers to rail, the two indepen-
dent variables - rail/air time and frequency ratios - were varied
to reflect a series of rail service improvements. Three new rail
travel tunes were applied to test three scenarios (Table 8.4). In
the first, dubbed Master Plan, the 2030 trip time goals from
Amtrak's Northeast Corridor Master Plan were used for the five
Northeast Corridor destinations. These improvements include
the replacement of antiquated bridges and tunnels, as well as
replacing the existing catenary on the southern half of the cor-
ridor with constant tension catenary that would allow maximum

Trip Times for Modal Share Testing (minutes)

	

riss/or	 Enhanced	 Cailfamia
C!r/rt	 Nha	 Yashr Ptaa	 Style H S R

NEC	 Bartlrtere 129 110 100 85

Becton 207 180 160 120

philadelidds 67 54 48 40

Pr..laaace 172 150 134 100

waskingtoe 166 135 120 100

NW York stab

Albany 140 In 110 SOD

seffalo 450 386 321 240

Recheshr 390 334 279 210

Syracuse 315 270 225 165

Other	 Budin4he 554 524 494 300

Chwisnd 687 623 558 360

Grasesbofe 600 480 435 340

Hartford 161 130 100 55

Norfolk 480 384 350 240

1Ntts6wB6 555 522 465 275

Rama 621 395 350 280

Richmond 361 265 240 180

Canada

mentmi	 650	 Boo	 540	 255

Toronto
	

742
	

680
	

620	 400

Source- Regloral Plan Assnriat,,r,

speeds of 15omph. For the markets outside the Northeast Cor-
ridor, trip times were estimated separatcly. For the four destina-
tions in New York State, the trip time goals came from the NY
State rail plan.'' For the other ten destinations, improvements in
trip times were estimated by assuming commensurate incre-
mental improvements. Ihm trip rime reductions are achievable
through incremental improvements to the Northeast Corridor
and its feeder routes (e.g. New York to Washington, D.C., 2 hrs
15 min).

The second scenario, Enhanced Master Plan, is based on
a more aggressive, but undefined set of improvements, which
would undoubtedly involve some track straightening. This
scenario would bring trip times down an additional 8-20
percent (e.g. New York to Washington, D.C., 2 hrs). These trip
times approach the maximum intercity trip times possible to
destinations on the NEC without a new alignment and right-
of-way. Trip times to destinations off the corridor, while likely
forcer than today, are not assumed to increase as much without
aggressive improvements in existing rights-of-way, but even still
they would not approach the speeds on the Corridor. At pres-
ent, there is no adopted program to implement these proposed
i mprovements

The third and final scenario, California-style high speed rail
(HSR), is based on trip time assumptions achievable through rail
service that operates primarily on its own right-of-way, similar
to the system currently being planned in California.' Average
speeds for destinations on the Northeast Corridor are assumed
to reach between 130-140 mph on the southern end and 110-120
on the northern end. These speeds are achievable with existing
technology. However, they would require significant new rights-
of-way with new rolling stock.

6 Ncw York Smca Rail Plan -Ncw lark Scam DcparrmcntofTransportation-lclr..,r
2009
7 http://www.cahighspctdrag.ca.gor/images/chsr /20090403111715-LOS-Anump
rions.pdf
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Averagc speeds to destinations off the corridor under this
scenario range from 70 to 110 mph and would require substan-
tially more capital investment than trip times achievable through
the Enhanced Master Plan. This final scenario would bring trip
times down an additional 9-50 percent (e.g. New York to Wash-
ington, D.C., 1hr40 min).

Estimates of Air Passenger

Shifts to Rail

For each of the three rail improvement scenarios, the mode
share equation was used to estimate the new rail market shares
and the number of passengers who would shift from air to rail
with today's traffic volumes and patterns. The percent modal
shift obtained from the model was applied to the total rail plus
air volumes to determine the new air and rail market volumes.
The changes in frequency of rail and air service were adjusted
to account for the gain (or loss) of passengers in each mode and
an adjusted estimate of the shift in passengers was recalculated
ha Ned on this new rail/air frequency ratio.

To calculate the total number of passengers estimated to
sh i ft from air travel, each of the three major airports was consid-
red separately. As indicated earlier, since intercity rail service

connections to the three airports are so poor today, it is unlikely
that with today's ground access options many connecting air pas-
sengers would use intercity rail to connect to another flight.

Consequently, connecting passengers were not included in
the pool of passengers who might shift to rail. As shown in Table
8.5, the share of connecting passengers for the 20 markets is cur-
rently quite high. Travelers who fly to and from New York from
these relatively close locations, tend to be those who are flying
because they are connecting at the New York airports to go (or
come from) other places. Most travelers who begin or end their
trip in New York to and from these 20 destinations (including
Washington-Dulles, which is counted separately from Washing-
ton-National airport) are more likely to drive or use intercity rail
(if it is available) for their entire trip.

The highest connecting passenger shares tend to be from
places nearby and from places with better rail service today such
as Philadelphia or Providence. This suggests that the places with
the greatest potential for a shift to rail have already occurred.

Passengers who are estimated to shift for the 20 markets at
the three levels of rail improvements are shown in Table 8.6.

• The NEC Master Plan scenario results in passenger shift of
six percent -- 1,200 of 22,000 -- for all markets combined.
These improvements would have most of their impact on
destinations on the NEC, with 58 percent of the shift. These
markets already enjoy relatively good rail service, but the
improvements in travel time by rail continue to attract more
rail riders as rail becomes increasingly competitive with air
travel. For places not in the corridor, even with the reduc-
tion under this scenario rail travel times are still too long to
attract most air travelers.

• The Enhanced Master Plan scenario is estimated to shift
about nine percent or about 2,100 trips from air to rail, with
56 percent of these From the NEC cities. The pattern of the.
,huts is the same as for the Alasrcr Plan scenario.

Percent of Passengers Connecting to Other Flights
JFK EWR	 t6A JFK EWR LGA

Albany	 90 93	 57 Pittsburgh 39 38 16

Baltimore	 86 91	 5o Providence 92 87 65

Boston	 67 60	 22 Raleigh 38 22 10

Buffalo	 27 55	 23 Richmond 41 44 i3

Burlington	 68 71	 50 Rochester 38 58 18

Clmlaod	 58 55	 16 Syracuse 63 75 41

Greensboro 	 HP	 N/A 25	 9 Washington(lAD) 60 74 73

Hartford	 97 94	 N/A Washington (DU) 65 62 22

Norfolk, N.N	 55 63	 28 Montreal 30 28 8

Philadelphia	 94 89	 90 Toronto 30 28 8

Source: Federal Aviation Adminls[rnt—;

TABU 8-6

Daily One-Way Passengers in 2008 Shifting
to Rail - Three hail Scenarios

Shifted Passengers

CwmntAJr Enhanced California

Passengers Master Plan	 Master Pion Style HSR

NEC	 Baltimore 462 34 54 88

Boston 3,709 217 409 887

Philadelphia 351 32 32 32

Providence 413 to 18 37

Washington (IAD) 1,345 105 164 253

Washington
)DCA) 2.110 315 492 752

Now York State

Albany 310 a 13 18

Buffalo 1,715 61 147 313

Rochester 935 39 93 188

Syracuse 793 30 65 130

Other	 Burlington 915 4 8 63

Cleveland 1,106 14 32 143

Greensboro 409 23 36 75

Hartford 244 3 6 12

Norfolk 665 31 44 110

Pittsburgh 1,357 11 41 244

Raleigh 1,581 190 242 377

Richmond 829 94 129 236

Canada

Montreal 890 6 19 210

Toronto 2.160 9 29 203

Total 22,298 1.237 2,074 4,372

Share of all
Corridar Alr
Passengers 6% 9% 20%

• The Californ is Stole plan scenario would cause a signifi-
candy higher shift of about 20 percent (4,400 trips), with
sizable volumes of travelers from Boston and Washington.
Because of the relatively greater travel time improvements,
Raleigh and Richmond capture disproportionately higher
rider shares.'

} Ic plan. Amrrak; A Winn t,,r High-Sj ¢cd Rail ill ncc Northcast C.ocmiur - Scptcni6,
]U10
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Projected Capacity Freed Up and Added
Passengers Served at the Three Airports

A multi-step process was used to estimate how the shift of air
passengers to intercity rail would affect the number of flights
in the peak times at the airports for future years. he first step
used the percentage ofpassengers shthing from each market
as reported in Table 8.5 and applied it to the number of daily
flights. Next, the number of affected flights was distributed by
hour and the average number of affected peak hour movements
was determined. 'Then, these were expanded to account for two-
way traffic, factored to annual estimates and then factored from
the domestic passenger traffic levels in 2008 to the 115 MAP,
130 MAP and 150 MAP domestic passenger projections by
airport. These results are reported in Table 8.7.

Two factors suggest that these estimates are high. First, the
estimates assume that the percentage shift in air passengers will
result in a proportional shift in aircraft movements. Second, the
rail improvements might not occur as quickly as implied.

JFK and EWR serve as major hubs for travel to long distance
domestic and international markets. The airlines rely on shorter
d ights to feed these routes. Rather than eliminating flights or
reduce the frequency of service that could create longer connec-
tions, airlines may instead shift to smaller aircraft and keep the
same number of flights.

With fewer passengers in a particular market, the airlines
will have the option of either eliminating flights or lowering the
searing capacity of the aircraft they fly. Further, the size of the
flights or individual markets may not make it practical for the
airlines to reduce the number of flights. Their reluctance to drop
flights may also stem from their interest in retaining peak hour
slots where the capacity is capped by the FAA.

For example, if a market has 240 passengers on three flights
with 100 seats each - 300 seats in one direction - and rail
attracts 10 percent of the market or 30 passengers, this would
leave 210 air passengers. If the airline were to reduce the number
of flights from three to two and continue to use the same sized
aircraft, then they would be unable to serve the 210 passengers.
Thus, it is more likely in this case, that they would retain the
same number of flights, and over time adjust their fleet mix to
use smaller aircraft to serve the 210 people on three flights. The
airlines are likely to have yet another reason to retain the Rights.
given the high shares of connecting passengers who would be
inconvenienced by longer connecting times if there were fewer
flights.

If the market was four times as Iarge - 12 flights with 960
passengers and the same percent shift of 10 percent to rail -
dropping one or even two of those flights would be much more
likely, keeping the load factor in a reasonable range near 80
percenr. This suggests that the destinations with large markets,
such as Boston or DCA, are the more likely candidates for fewer
fl ights where the airlines can accommodate the loss of air passen-
gers to rail more easily. Given this uncertainty, these values arc
I ikely to be the maximum possible values, suggesting that these
are maximum values for capacity freed up, rather than probable
impacts.

The speed of implementation of the rail improvements is
likely to make the shifts in traffic occur later than suggested
in Table 8.7. However, the likelihood of reaching these rail
improvements at a time when the air passenger levels have
materialized is the more critical question. As currently planned,
these rail improvements will not be in place anytime soon.

Peak Hour Capacity Freed Up Based on Shift
of Air Passengers to intercity Rail for Three Rail
Improvement Scenarios - Three Major Airports
at 115 MAP, 130 MAP and 150 MAP

ON EWR L&A	 $Pt-

Am trak NEC	 115 MAP (2015 - 2021)	 ma	 0.7	 12	 4.7
rim	 130 MAP (2021 - 2034)	 0.9	 0.7	 3,101	 5 2

	

150 MAP (2030 - 2042+) 	 1.0	 0.8	 4.0	 5.8

115 MAP (2015 - 2021) 1.4 Ll 5.1 718

130 MAP (2021- 2034) 1.5 L2 5.7 8.4

150 MAP (2030 - 2042+) 1.7 1.4 6.4 9.5

MO SPNd	 115 MAP (2015 - 2021) 2 s 2.6 9.8 15.3

130 MAP {2021- 2034) 3.1 2.8 10.9 18.9

150 MAP (2030 . 2042+) 3.5 3.2 12.3 19.0

Source: ReMonal Plan Association
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Air Passengers Shifting to Rail for Three Rail
Improvement Scenarios - three Major Airports
at 115 MAP, 130 MAP and 150 MAP

1Flt EWA LOA System

Aestrak NEC	 115 MAP (2015 - 2021) 0.3 0.2 0.6 1.
Plan	 130 MAP (2021- 2034) 0.3 0.2 0.6 1. t

150 MAP (2030 - 2042*) 0.3 0.2 0.7 1.3

EMUMMill	 115 MAP (2015 - 2021) 0.5 0.3 0.9 1.7

130 MAP (2021- 2034) 0.5 0.3 1.0 L9

150 MAP (2030 - 2042+) 0.6 0.3 .1.2 2.1

High Speed	 115 MAP (2015 - 2021) 1.0 0.7 1.9 3.5

130 MAP (2021- 2034) 1.1 0.7 2.1 3.9

150 MAP (2030 - 2042+) 1.2 0.8 2.4 4.4

Source: Ragionai Plan Asso6auon

The Amtrak NEC 2030 Master Plan - the Iowest level of rail
improvement is projected for 2030, well past the time when the
115 MAP would be reached (between 2015 and 2021) and near
the end of the range of the 130 MAP projection of 2021 to 2034.
However, the new federal interest in intercity travel suggests
that this pace could be accelerated. Accordingly, in this analysis
the assumption is made that the Amtrak NEC Master Plan
will be in place by 2021 (nine years earlier) and the Enhanced
Master plan by the early 2030s. This means that the impacts of
the Amtrak NEC Master Plan would occur by the time the 130
MAP level is reached, and the impacts of the Enhanced Plan
would occur when the 150 MAP level is reached. At the 115
MAP level, projected for the next four to ten years, none of the
rail improvements is assumed since the Amtrak NEC Master
Plan would still be a few years away by the time the 115 MAP
level is reached. The other improvements are likely to occur later;
high-speed rail in the Northeast by time the 150 MAP level
might be reached, in the 2030 to 2042 period, is problematic.

With these timing assumptions, rail improvements would
replace less than one flight per hour at JFK and EWR at the 130
MAP level when the Amtrak NEC plan is accomplished, and
between three and four flights per hour at LGA. The Enhanced
Plan, in place after 2030 and at the time 150 MAP is projected,
would see a drop of between one and two flights per hour at J FK
and EWR and almost six Rights per hour at LGA. This could
grow to over three flights per hour at JFK and EWR and 12
flights per hour at LGA. The much higher LGA effect occurs
because LGA has a much larger percentage of traffic to and from
nearby destinations and a much smaller share of its passengers
connect to other flights - a group of flyers much less susceptible
to a shift to rail.
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The added number of passengers that could be served in
the region if these shifts occur are calculated by expanding the
daily one-way air-to-rail shift for 2008 into annual passengers
in future years for each of the rail improvement scenarios. These
results are reported in Table 8.8.

For the Amtrak NEC Plan, it can be expected that a little
more than one million air passengers would shift, mostly from
LGA. As rail improves further, this shift could expand to more
than two million air passengers and eventually to over four mil-
lion air passengers if high-speed rail were in place by the 2030s
— the time when 150 MAP air passengers are projected to use the
three airports, if there was capacity to handle them.

To the extent that the flights that are eliminated and
replaced by fewer flights with more capacity, the number of air
passengers served by freeing up capacity could be considerably
greater. The flights to nearby destinations affected by intercity
rail typically have far fewer seats than the average flight using
each airport.

What Could Increase the Impact
of Intercity Rail on Air Travel?

Connecting Passengers

The estimates of air-to-rail shifts would be significantly higher
if the connecting passengers, as shown earlier in Table 8.5,10
were more susceptible to a shift to rail. However, the current rail
system does not connecr well with the three airports. This means
that rail trip time improvements to markets such as Philadelphia
and Albany would have very little effect on air demand, since
most of the air passengers to and from New York from these
places are connecting to other flights at a New York airport. For
example, the percentage of passengers from Albany to or from
New York with an ultimate origin or destination other than
New York is 93 percent at EWR, 90 percent at JFK, and 57
percent at LGA. Thus, of the 310 daily air passengers between
Albany and the three New York area airports, 270 are estimated
to continue to fly regardless of rail improvements leaving only
13 percent of the total market as the pool of potential passengers
who could use rail. Philadelphia is another striking example with
connecting passengers accounting for 89 percent at EWR, 94
percent at JFK, and 90 percent at LGA. In total, of the 20 daily
Hights to and from Albany and the 28 to and from Philadelphia,
a maximum of one flight per day in each direction could be
eliminated regardless of change in rail trip time, in the absence
of improved rail connections between the Northeast Corridor,
Penn Station and the airports.

Connecting passengers are much more reluctant to shift to
rail for a variety of reasons. Their destination within New York
is the airport, not the center city, removing the primary competi-
tive advantage of rail. Further, the ability to check luggage from
the origin airport through to the final destination increases
the convenience of taking a short-haul flight rather than carry
luggage on the train to the connecting flight. Finally, the single
itinerary with connecting flights makes travel planning simpler
rhan buying separate rail and air tickets. For these reasons, the
first iteration of the model excluded connecting passengers.
However, creating better connections between the rail infra-
structure, particularly the mainline Northeast Corridor, and

1 (0 European Comminlont Air and Rail Competition and Complcmentarity August
?006

the region's airports could allow at least some of these connect-
ing passengers to shift to rail. Today, intercity rail serving the
region is not configured to serve any of the three airports well,
with the exception of Amtrak passengers from the south who
could use the NEC station by EWR. To reach either EWR or
JFK most intercity passengers would have to disembark at either
Penn Station in New York or Newark-Penn Station and then use
local transportation -- NJ TRANSIT, LIRR, the NYC subway
or taxis to reach one of the three airports, seriously discouragi ng
them from using intercity rail. However, what would happen if
intercity rail served the airports more directly?

One way of finding this out suggested in a University
of Pennsylvania high-speed rail proposal," posited a direct
Northeast Corridor service to Jamaica.` Z Air passengers would
use AirTrain to complete their trip from Jamaica to JFK. This
direct high-speed service to Jamaica was estimated to attract
430,000 connecting passengers annually by the time the region's
unconstrained air passenger demand reached 150 MAR By
comparison, as indicated in Table 8.8 there are an estimated 1.1
million non-connecting (originating or destined in the region)
passengers who would be attracted to rail by that time. The shift
of the connecting passengers could free up 2.8 flights per peak
hour at JFK if the airlines responded by dropping flights. If these
Flights were replaced by larger aircraft, the overall impact on
passengers served would be greater than the 430,000 people who
would shift to rail. 13 The direct service to Jamaica would more
than double the air trips shifting to rail if the connection were in
place.

These estimates for connecting passengers should be viewed
as the upper limit of the potential shift to rail and would require
not only faster trip times, but also significantly higher frequency
and logistical integration with the airports.

Extending the rail service from JFK into Penn Station would
create a direct connection from the terminals to the Northeast
Corridor, and would improve the rail access to that airport
significantly. If this and similar projects around the region aimed
at improving air/rail connections move forward during the next
several decades, some connecting passengers would shift. The
issue of creating more direct rail service to New York airports is
discussed further in Chapter 11.

If Everyone within 500 Miles

Now Flying Shifted to Rail

To measure a possible high-end diversion, a hypothetical situ-
ation was tested: what would be the impact on airport traffic
if every air passenger to and from places within 500 miles was

forced to use intercity rail? If all the markets within 500 miles
away made the shift to rail by the time the 150 MAP level was
reached, then the peak capacity that could open up would grow
to 4.9, 4 .5 and 13.7 movements, or 23 flights an hour for the
three airports combined. This is about 20 percent higher than
the freed up capacity shown in Table 8.7 for high speed rail by
the 150 MAP level (3 .5, 3.2, 12.3, totaling 19), most of wh ich
came from the cities in the NEC and from Albany.

11 Making High-Speed Rail Work in the Northeast Mega Region ^'i3 r,ici .,t l'rnn;vl
vania. School of Design • Department ofCity and Regional Planning- Spring 2010

12 It is assumed rhat this would occur only ifthc proposed high -speed rail alrernarive
suggested by the University of Pennsylvania came to pass, whereby anew right-of-way wt t,
created through Long Island that could avoid the capacity limitations that now prevent
direct airport services from Penn Station to either Jamaica orI FK. The Amtrak proposal
would nocoperate through long Wand.
13 Phis subject is covered more thoroughlyin the section of Chapter 9 dealing with shorr
distance slight bane..
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Airport Security Delays

Anther possibility for higher shifts from air to rail could occur
i f the air travel choice became less desirable because of delays
associated with security checks. Terrorist actions have resulted in
the tightening of security measures at flight check-ins, requir-
ing passengers to arrive to the airport earlier to ensure that have
enough time to pass through security and make their Right. This
could have two effecrs on air travel. The broader impact could be
on the public 's willingness to fly and should that prove to be the
case, affect the overall projections of air travel demand. To date,
there is little evidence that this is occurring.

The second impact could be that longer check-in times might
results in a shift of travelers to rail or bus (and to driving). The
modal share model was used to estimate the potential impact of
a I5-minute penalty for an air trip to account for the uncertainty
of future security procedures. The impacts from the longer air
times would decrease the number of hourly aircraft movements
in the peak by only four, with most of that likely to come at
LGA. When the air passenger volumes reach 150 MAP, the
number could amount to eight to ten flights per peak hour at the
three airports combined. With the introduction of higher speed
rail services, the impact of longer airport security times would be
somewhat lower, since the gains from rail speeds would account
for changes to a greater degree than the air travel time increases
resulting from security measures. Put another way the higher rail
speeds will account for most of the shift, and the air travel time
penalty would pale by comparison.

What Prevents These Estimates
from Being Higher?

Nu merous factors prevent intercity rail from accomplishing even
more than estimated here.

I. The markets that are within existing or potential competitive
rail travel times are a small number compared to the number
of markets that the three airports serve today.

2. For those markets within distances susceptible to a shift to
rail, much of the shift has already occurred.

3. Much of the current air travel that is nominally susceptible
to a shift consists of connecting passengers, for whom the use
of rail today is not practical.

4. Substantial increases in rail speeds will not materialize for
some time.

5, These maximum impacts depend on the airlines voluntarily
responding by eliminating flights rather than using smaller
aircraft.

Lessons from Elsewhere

I n Europe and Japan the train service is faster and more frequent
than in the United States and the use of rail for short-haul travel
much more prevalent. This has been a result of government poli-
cies about land use and transportation investment decisions. The
stated goal of the European countries is to limit the growth of air
travel. This has led to a continued commitment to their intercity
rail systems. Investments have gone into creating a network of

high-speed train~ and robust regional and local transit ss srems

to handle the intercity travel demand. The result Of these policies
has been a travel experience on rail that is superior in comfort
and convenience to alternate travel modes.

To illustrate the difference between Europe and the North-
east, Figure 8.4 shows the Northeast rime ratio vs. rail share
data and resulting curve and the comparable information for
European city pairs- The latter shows higher rail shares fo r
comparable travel time differences, suggesting other reasons than
time for this disparity. These include higher frequency of service,
more compact land use patterns that put riders trip ends closer to
transit and intercity rail hubs, high air fares, better rail on-time
performance, a robust local and regional transit system, and
greater transit riding habits. To explore this further it is instruc-
tive to look at individual performance in a few select European
city pairs to examine some issues faced in these markets and
identify reasons why performance in some of these markets devi-
ates from the European trend line.

On-time performance and reliability for most rail systems
in Europe far exceed the current performance of Amtrak,
contributing to the higher ridership share at any given rail time.
Two European city pairs that underperform when compared to
the overall European experience are London -Manchester and
London -Edinburgh, which are both plagued by reliability issues.
Only about 70 percent of the trains on the London-Manchester
route arrive within 15 minutes of the scheduled arrival time.
In contrast, the Spanish city pairs such as Madrid -Seville and
Barcelona-Madrid (not included on the chart because high speed
..service introduced in February 2008 is too new to get an accu-
rate air/rail share in a mature market) outperform the European
trend due in part to their high punctuality and reliability. Spain
is second in the world only to the japanese Shinkansen with 98.5
percent of its trains arriving within three minutes of scheduled
time. RENFE, the national rail carrier, offers a punctuality
promise, and will refund the entire cost of the ticket if a trai n is
more than five minutes late, provided it was responsible for the
delays'

The Frankfurt Cologne market is another European market
pair with lessons for rail service in the Northeast. High-speed
service opened in 2002 with average trip time of 75 minutes.
Lufthansa has continued to offer flights between the two cities,
despite the short travel time and through baggage handling for
connecting air/rail passengers. Although the point-to-point
rail market (non-connectingpamengers) now approaches 100
percent, Rights have only been reduced from six flights per day to
four flights per day and much of the air capacity reduction that
occurred in this market was achieved by switching to smaller ai r-
craft. There are several reasons why the improved rail times and
integrated airport Iinkages did not result in capturing a greater
share of interlined passengers. First, the city centers of Frankfu rr
and Cologne account for a relatively small share of the origins
of airport users, 22 percent and 35 percent, respectively. Second,
and perhaps more importantly, the Lufthansa booking system
does not show air/rail options. Therefore, passengers looking
for an international flight from Cologne may not be offered a
Lu fthansa option if air service were discontinued.15

Airport constraints have also contributed to rail marker
share in Europe. For the most part, it's left to the market to
determine how slots are allocated between short and long- haul
Rights. However, where slots have been limited, low cost carriers
have had a more difficult time serving markets, and higher rail
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shares have been observed than the trend line would indicate.
Ti is is the case in the Faris-Marseille market where Air France
owns a majority of the slots at Paris-Orly, preventing low cost
carriers from serving this route. Similar constraints occur for
some Madrid routes.

What If We Were More Like Europe?

The "European" equation in Figure 8.4 shows that if travel i n
the Northeast were more like Europe, more people would travel
by rail and fewer by air. To determine how much difference €his
would have at the airports, if the European equation applied:

y--0.0081x+1.193

where.

y - Rail Share of Rail Air Market
x - Best Rail rime

Table 8.9 shows the results using this relationship at such
ri me when there is a demand for 150 million air passengers at
the three airports. At the high-speed California style level, the
impact would increase from 19 peak hoar flights opened up at
the three airports combined to 26.5 flights.

For intercity rail service in the Northeast to achieve mar-
ket shares similar to Europe, several factors need to change in
addition to improving rail trip time. First, reliability is esscn-
tial. On-rime arrival rates approaching 100 percent will ensure
much higher ridership at any given rail trip time. Next, physical
integration with trains and air terminals is essential, but is not
enough to attract interlined passengers. Ticket and booking
integration as well as logistics integration (i.e. baggage handling)
is necessary to attract intercity connecting passengers. Even with
these improvements rail should continue to focus on city center
locations. While serving the airports is important, the share
of interlined passengers originating or destined to Manhattan
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Summary and Conclusions

is rdadi -dN loss, making cir; center connecrions that focus on
point-to-point travelers the primary rail market for the foresee-
able future.

the shift of air passengers to rail i+ only one of the em^iron
mental, economic, and social benefits of having a high quality
passenger rail service and only one of many reasons that justify
major investments in our rail network. The opening of these
slots to higher value long distance routes, without limiting the
region's mobility, could be a contributing factor in justif ,ing
such investments.

The jury is still out on how effective intercity rail can be in
attracting substantial number of passengers from using the three
New York airports, thereby freeing up peak hour capacity at
the three airports. The size of the impacts will depend to a great
degree on the extent of investments in rail improvements, but
also on the reactions to reduced demand by the airlines. The rail
speed improvements currently planned by Amtrak are likely
to have a very limited impact at all three airports. Even with
an Enhanced Master Plan, capacity freed up at JFK and EW R
would barely rise above two movements in the peak hour, And
the current two-seat rail access from Penn Station to JFK and
the limited stops by Amtrak at EWR limit the use of rail by con-
necting to other flights through those two airports.

LGA has a higher potential because it has a higher percenr-
age of short-haul flights and a greater share of non-connecting
passengers. With an Enhanced Amtrak Master Plan, the freed-
up capacity would amount to about six movements in the peak
hour out of a total demand in the 70s today and projected to
the high 80s by the 2030s, With high-speed service, the capac-
ity freed up at LGA could amount to ten movements in the
peak hour. And these relatively modest aircraft capacity impacts
would be achieved only if the airlines responded to the loss of
passengers to rail by reducing the numberofflights rather than
by reducing the size of their aircraft.

In addition to improving the physical links, features that
exist in many European cities would simplify these connections.
For example, a single itinerary for rail and air and the ability to
check-in for flights and check baggage at downtown train sta-
tions would undoubtedly increase these connecting volumes.

Following a European model, peak hour impacts could
be significantly higher. However, this would require not only
high-speed service and excellent rail connections to the New
York airports, but a host of changes in attitude, a greater reliance
on transit locally, a behavioral shift among Americans and the
consolidation of flights by the airlines. Under these ideal circum-
stances, capacity freed up could amount to lb flights in the peak
hour at LGA, six of at JFK and at least four at EWR.

These increased impacts would require changes in govern-
ment policies and development patterns in the Northeast over
the next several decades. It would require an expanded network
of regional rail and improved local transit to support the higher
speed intercity rail network. To extend beyond these estimates
it would require improved rail access to the region's airports and
city center check-in to attract the large number of connecting,
passengers that access the New York airports for final destina-
tions around the world. It would require major investments in
the rail infrastructure, not only to reduce rail trip times to these
destinations to make them competitive with air, but also to
expand the capacity to ensure the operating frequency require']
to meet the new demand. In addition, it would require govern-
ment policies that are committed to making the necessary invest-
ments in the rail infrastructure to guarantee that these policies
do not limit the mobility in the region. With these changes, the
inrercity rail network and the airport networks could act symbi-
otically, cornbining the best features of each for the traveler.
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Managing Demand

'This chapter reviews the steps that might be taken to manage
demand at the airports. The intent is to find ways to increase
the number of passengers that the three airports can serve in
their current configuration. Management actions can expand
airport use in only two ways — increase current peak capacity
by flying larger aircraft or increase the number of aircraft that
use off-peak capacity.

These actions may be applicable in one or two of the
three major airports in the region, but not the other(s). These
airports tend to serve different functions, and in some cases,
different markets. LGA serves largely short-haul markets with
a limited number of international flights; JFK is the premier
international airport in the region; it has about an equal
number of domestic and international passengers. EWR offers
a mix of domestic and international flights.

Management techniques fall into two distinct categories.
The first category refers to the slot controlled environment,
where peak period capacity is scarce. The second category of
management techniques applies when more capacity has been
provided through either technological advances or airport
reconfigurarion or expansion, and the goal is to allocate the
additional capacity more effectively. The ultimate objective may
be the same in both circumstances, but appropriateness of indi-
vidual actions may differ since any gains in passenger capacity
could come at the expense of the air passenger and the airlines.

Demand management measures are distinct from the other
actions discussed in this report. The other actions offer a poten-
tially superior travel alternative — outlying airports or intercity
rail — or offer more service or reduce delays (NextGen). In
contrast, demand management measures may limit choices in
an effort to increase throughput. This limitation could come
in the form of reduced destinations served, a decrease in the
frequency to particular destinations, or by higher fares that
would reduce travel demand. Second, demand management
measures by their nature are policy interventions imposed on
an industry that was deregulated in the last three decades, and
demand management measures would indicate a reversal (or at
least a pause) of that approach. The carriers are likely to resist
such policy changes.

Theoretically, there are many methods to encourage a shift
of operations to off-peak times. 'These methods are intended to
accomplish the same thing — allocate a precious resource more
efficiently. The size and nature of the incentives would have to
change as demand grows and peak hours take up a larger por-
rion of the day,

The actions under consideration fall under three categories.
The first is a more passive action and is most relevant in the
current slot-controlled environment. Airlines can schedule
additional flights in the off-peak hours where some capacity
still exists, if they find no capacity at times they would ordinar-
i ly prefer to fly. They would tend to choose times as close to the

peak as possible. This action will initially absorb some of the
growth, but as the troughs in the diurnal schedule fill up, the
time for recovery from peals period congestion would be sacri-
ficed, leading to more delay. A challenge is finding an available
slot to operate the reverse trip.

In Chapter 4 (Figures 4.1, and 4.2, and 4.3), the diurnal
distribution of flights at the major airports were graphed,
indicating the hours in which there is still capacity to schedule
more flights. The times when there is less use than capacity are
quite limited, particularly at LGA. Only the hours before lam
and after 9pm have any room for additional flights. At JFK and
EWR there is a little more leeway, with early morning time
before 7am at JFK and Sam at EWR, midday "troughs" at both
airports — 9am to 1pm at JFK and gam to 3pm at EWR, and
in the evening after Spm at JFK and 9pm at EWR. However,
these "troughs" allow for valuable schedule recovery due to
weather and other capacity interruptions`. Therefore, filling in
the troughs of the schedule with additional operations could
increase delays.

An additional issue that arises is the need to store some
arriving aircraft for a longer period before they turn around
and depart. This will be true for flights from Europe to JFK
and EWR. Adding domestic and Central American markets
in the off-peak period creates an additional need for long-term
aircraft parking. Growing markets in the rest of the world
(South America, Asia, Middle East, and Africa) will create an
additional long-term aircraft parking need, regardless of when
those flights occur.

Service in the shoulder can also create problems for hub
operations, most notably for Delta Airlines at JFK and Conti-
nental Airlines at EWR. As flight arrival and departure tines
are extended over longer periods, the time between connecting
flights increases, making the connections less attractive.

Airlines compete in the market place on a few key vari-
ables: mainly fare, frequency, and service components (like
frequent flier programs, first and business class cabins, etc.).
However, it has been empirically shown that airlines can
increase their market share by increasing their frequency rather
than altering the other service variables'. Beyond a simple add i-
tion of frequency, airlines can increase their competitiveness by
adding targeted frequency, most notably by scheduling flights
at times very close to those of their competitors`.

1 ChurchillA- M., -Octcrtniaingthe Numb" o(Slocsto5ul7IMLtoA\iarl,.c \I
num at a Single Airport " Masters of Science Thesis. Facultyo(rhe Graduate $chin,]
ofnccUnivrrsityofMaryland.CnliegePaA. Digital Repository attheUnivmir, ,r
Maryland. hupo://dmm.umd.edu/dsp"v/hmWlc/1903/6964,2007.
2 Wei. W. and Hansen. M.. "Impact of aircraft sire and neat availabill:y on airlin
demand and marku share in duopoly markets" Transportation. Research Part E. r i t
pp. 315-327.2005.

3 Borensrcin, S., Nerz J.. 'Why do all the !lights leave at 8 am?: Competition ind
departure-rime di crentiationinairlinemarkers'International)ournalofIndu,t  l
Organization. 17(5), pp. 611-640, 1999.
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However, if there is no capacit y in the peak period wh: i
a i rl i nes might chose to schedule Rights, the consideration 4
adding flights in the off-peak times becomes the only recourse.
The practice of following the competition, whereby one carrier
schedules an operation at a particular time, and the other carriers
follow, is not possible during the peak period in a slot -controlled
c n y i ronmemt;.

In this passive, or voluntary, strategy additional slots will be
avai lable in the peak period only if a carrier decides to move peak
period flights to non-peak periods. This is unlikely. Rather, in
the absence of enough peak capacity, loading the off-peak with
additional flights is the only recourse. As demand grows, airlines
wiII have onl y the choice of using the off-peak a ntil those hours
reach slot limits as +•ell.

Off-Peak Flight Additions

An airline 's ability to use off-peak hours for additional fights
depends on the length of flight, the timing of its other flights
to the same destination and the ability of the destination to
support an additional flight, and the willingness of the travel-
ing public to fly at that time. In general, more passengers are
willing to consider flying at a different time for a longer flight
than for a shorter flight. This willingness to accept different
arrival and departure times is limited to normal waking hours.
In addition, nighttime curfews at foreign airports also limit
times when aircraft can arrive and depart from New York. Thus,
most European flights must depart New York no earlier than the
late afternoon to avoid arriving at the European airport before
it opens. Similarly, few flights leave New York for Europe after
In idnight, since many passengers are unwilling to either stay up
that late or to arrive in the midday. Over time, as peak hours fill
up, adjacent off-peak hours will also become full, thus extending
the peak activity period at the airport.

A detailed flight by-flight analysis was performed to see
how many additional flights could be located in off-peak hours.
It assumed that new times for the added flights would be no
more than one hour from the peak hours, subject to following
constraints?

To estimate how much of the new demand could be located
in the off-peak, the projected number of unconstrained hourly
movements for the three demand levels — 115 MAP, 130 MAP,
and 150 MAP — were compared to the slot limits of 81, 81 and
74 per hour at f FK, EWR, and LGA, respectively. The uncon-
strained flights that exceeded these levels were then assigned
to other hours adjacent to the peak to the extent there is room
to reschedule them, using the footnoted rules, This analysis
of future conditions assumes that peak hours will continue to
spread across the day, but this spread will be limited by the finite
number of reasonable and legal departure and arrival times for
fl ighrs to various world areas.

As Table 9.1 shows, at 115 MAP only 55 flights of the 80
"overflow' flights could reasonably be added to the off-peak. As
the unconstrained demand moves to the 130 MAP level, the
number of flights in excess of the peak climbs, but the abil-
ity of the off-peak to absorb them is severely curtained. Of the
285 flights that are "seeking" an off-peak home, only 31 can be
accommodated. By the time demand reaches the 150 MAP level,
none of the 601 flights can be accommodated in the off-peak
hours.

]bid

, Assumptions for Shi&ingflights to Off Peik
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• Flight arrivals from the Eastern and Central Time Zonc,
of the United States currently occur between lam and
I 1pm, with most flights occurring before 10pm. Peak
spreading will extend fl ighr arrival times until I Ipm fo r
the Eastern Time Zone and midnight for the Ccn r r.i I
Time Zone

• Flight departures to the Eastern and Central Tim,
Zones of the United States currently occur bet-wcc n

6 . 00am and l 1pm. Peak spreading will extend fl sgl} r
departure times from 5:30am, but will. not extend the
evening peak past its current time.

• Flight arrivals from the Mountain and Pacific Time
Zones of the United States currently occur between p m
and midnight, with another peak time between 5am
and 8am. Peak spreading will result in arrivals occu rrinl

between 2pm and lam and between 5am and 9am.

• Flight departures to the Mountain and Pacific Ti nic
Zones of the United States currently occur between Gam
and 9pm. Peak spreading will result in departures occur-
ring between Gam and 10pm.

• Most flight arrivals from Europe occur between noon
and 9pm (U.K. Ilpm). Peak spreading will result in
arrivals occurring between loam and I Ipm.

• Most departures to Europe occur between 4pm
6pm) and IIpm. Peak spreading will result in departures
occurring between 4pm and midnight. A departure peak
can also occur between Sam and 9am.

• Central America tends to have arrivals and departures
throughout the 24-hour period.

• The rest of the world has arrivals between 5am and 10pm
and departures between loam and tam.

The passengers served are calculated using the average
number of passengers served for domestic flights, the number
of flights per day added in the off peak (from Table 9.1), anti a n
annual factor to convert daily passengers to annual ones. lh c
results are in detailed in Table 9 .2, showing that these added
flights can accommodate about 1.6 million passengers in the
short term, and another 960,000 by the time 130 MAP is
reached. The table does not show the 150 MAP level since by
that time there would be no room for the added flight, i f t lac c «T-

rent slot-constrained environment were still. in effec t.
Adding flights were there is off-peak capacity is a passitir

strategy with diminishing returns. However, it does come w i c h
costs. Aircraft will inevitably be on the ground longer, requirint,;
more storage, requiring more apron area for storage will have a

negative impact on airlines' operating costs as they must keep
aircraft on the ground for longer periods.

Hub operations can also suffer. Over rime, as peak hour,
fill up, off-peak hours will also become saturated, extending the
peak activity period at the airport, with more nighttime flights.
which are likely to generate more noise complaints from neigh-
boring communities. Finally, as the troughs or valleys fill up, the
ability of airports to recover from the delays of morning pc.ak
periods will erode.



The Impacts of Adding Flights in the Off-Peak
Flights per Day

115 MAP JFK EWR LGA Avg/Total

Unconstrained Demand 1,326 1,344 1,198 3,868

Accommodated with Slot Rules 1,296 1,319 1,173 3,788

Looking for Off-peak Capacity 30 25 25 8o

Found Off-peak capacity 15 19 21 55

Not Accommodated 15 6 4 25

% Not Accommodated 50 24 16 31.25

130 MAP JFK EWR LOA Avg/Total

Unconstrained Demand 1,484 1,437 1292 4.213

Accommodated with Slot Rules 1,373 1,360 1,195 3,928

Looking for Off-peak Capacity 111 77 97 285

Found Off-peak capacity 11 13 7 31

NotActommodated 100 64 90 254

%NotAccommsdatell 90 83 93 89

1 50 MAP JFJS EWR LOA Avg/Tetal

Unconstrained Demand 1,682 1,567 1,371 4,620

Accommodated with Slot Ruins 1.417 1.398 1.204 4.019

Looking for Off-peak Capacity 265 169 167 601

Found Off-peak capacity 0 0 0 0

Not Accommodated 265 169 167 601

% Not Accommodated 100 too 100 loo

Source: Regional Plan Associat,on

iAKE H 2

Passengers Served by Added Flights

115 MAP JFK EWR LQA Total

Added Flights per Day 15 19 21 55

Passengers per Flight 115.1 87.1 70 88.2

Added Daily Passengers 1,727 1,655 1,470 4,851

Annual factor 340.92 334.4 326.86 334.4

Added Annual Passengers 588,598 553,399 480,484 1,622;481

130 MAP JFK EWR LOA Total

Added Flights per Day 11 7 13 31

Pastengers per Flight 117.8 91.3 72.4 92.8

Added Dally Passengers 1.296 639 941 2.876

Annual factor 340.92 334.4 326.86 334.9

Added Annual Passengers 441,764 213,715 307.641 963.120

Source: Regional Plan Association

Regulatory or Legislative Interventions

This section discusses actions that require active policy changes,
either through pricing of the scarce space or by limiting or bar-
ring categories of aircraft movements from operating during
peak times. Theoretically, these steps could be taken under the
current slot rules environment or after slots are increased or
eliminated. Some of these actions would limit the frequency to a
market that has demonstrated adequate service, but the airlines
would still choose when to operate those flights. However, in
either case regulatory changes and possibly legislative changes
would be necessary first,

These demand management actions examined here are
illustrative, rather than prescriptive, in order to understand their
value in the context of the other actions discussed in this report.

Pricing actions can accomplish similar objectives. A scarce
resource, by an economist's definition, is underpriced. There-
fore, raising the price of peak-hour capacity deserves examina-
rion. Limiting flights directly or through pricing would require
changes in the regulatory environment, and may first require a
legislative action.

1%lany questions Should be answered about each of these
potential measures before they can be seriously entertained.

• Will it have the effect that is desired, i.e. to serve more pas-
sengers either from shift to larger aircraft and /or greater use
of the off-peak "trough" periods?

• Will it reduce passenger flight options, resulting in losses in
both time and money and greater inconvenience?

• Will it result in higher fares?

• Will it reduce service frequency or even eliminate service
between some cities and the region?

• Will it reduce or eliminate flights that depend on connect-
ing passengers for flights to some major world cities, thereby_
damaging the region's role as a world city?

• Will the resultant mix of aircraft actually decrease through-
put at an airport because of aircraft spacing requirements?

• Will it reduce service frequency to some destinations, and if
so which ones?

• Will it prevent entry of new carriers to the market?

• Will it be disruptive of airline schedules, affecting their net-
works, aircraft positioning and possible loss of markets?

• Will it raise revenues and for whom, and can those revenues
be used to make improvements at the airports?

• Are there legal barriers and can (or should they) be overcome
by legislation?

All regulatory actions could also be rendered less effective
or even unworkable because some international flights may be
protected by bi-lateral treaties that guarantee foreign carriers
access to the New York market. Reluctance to disadvantage U.S.
based carriers vis a vis foreign companies that are exempt from a
pricing policy may reduce interest in pricing actions. Other chal-
lenges include economic development interests both in the New
York region and in those destinations connected to the region
by air. It is possible that certain destinations are marginally
profitable to the airlines, yet air service provides a large economic
benefit to that destination. These operations may be shifted to
the off-peak or may simply be shed, resulting in less pressure on
the airport and little change in profitability to the air carrier, yet
a large loss to a region that loses the service. We note these chal-
lenges as areas that should be explored before designing regula-
tions to maximize efficiency at the region's airport system.

Pricing

Pricing policies are designed to increase the price of operations
in the peak period compared with the off-peak, and reflect the
higher value of peak service. Policies relaxed to pricing peak oper
ations are generally meant to segregate the essential travel to the
peak period (i.e., the value of the service can justify the increase
in cost) and non-essential travel nonessential to the off peak
(i.e., the value of the service is not enough to justify peak travel).
Just as some road differential pricing policies are advertised as a
"shopper's special" break in tolls in the mid-day, pricing policies
related to airport operations are meant to shift operations with a
lower value to the off-peak.

Pricing policies include peak period pricing in multiple
forms, including peak-period slot allocation, higher landing fees
during the peak, airline surcharges for peak travel, slot auctions,
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and slot lottcncs. I'cak-period slot allocadon is a non-pricing
measure that would require renegotiation of all slots. Higher
peak period landing fees or surcharges could be levied on an air
carrier or imposed directly on a passenger through a passenger
peak-period fee. Auctioning off peak period slots is an addi-
tional method to attempt to shed operations from the peak and
shift travel and flights to the off-peak. In the case of auctions,
the price is not preset and the auction may drive up prices to an
extreme. This could also drive up the fare price at those times.
An alternative to an auction is a lottery, where the luck of the
draw decides which airline gets the available peak capacity. The
following sections delve into these policies in more derail.

All of these measures would require the renegotiation of
flight fee agreements between the airlines and the Port Author-
ity. This would only occur if both parties have an incentive to do
so. There are many reasons why an airline operates a particular
flight at a particular time, such that the value of that flight is
a complex function not well understood outside an airline.
As described in Hansen et al. (2001), increases or decreases in
aircraft size are not incremental across the aircraft serving an
airport, but rather are pronounced in certain markets. Therefore,
we would expect markets with high flight frequencies and a
diversity of aircraft types to be candidates for upgauging rather
than markets with very low frequencies. Another uncertainty
relates to new entrants. They seek to be competitive by acquiring
peak-period slots; peak-period pricing (especially peak-period
slot allocation and auctions) can either provide a route for new
enrrants or can completely preclude new entrants that may lack
the resources to invest in peak-period slots.

Airlines could minimize their operating costs by using
aircraft with larger capacities than those operated today - for
example, by operating a 350 seat aircraft (in the wide-body range)
on a 500-mile route where rypicaHy a narrow body aircraft
(about 150 seats) are now useds This suggests that airlines may
be looking for much more than cost minimization when sched-
uling routes, frequencies and aircraft types. Airlines are looking
For a competitive advantage, to complete their route network,
and other benefits not directly related to the fare that can be
charged or the operating costs incurred. Airlines also have busi-
ness arrangements that influence their schedule and their routes'.
In addition, they must consider the real estate they lease at the
airports, and whether the mix of aircraft can be accommodated
on their gates.

Airlines may not be swayed by pricing because many use
their networks, some more diverse than others, to cross-subsi-
dize non-profitable markets with other profitable routes. For
example, consider the well-known "Southwest Effect-" In 2008,
US Airways dominated the market at LGA until Southwest
Airlines entered it in 2009. Fare statistics collected by the U.S.
Department of Transportation in the second quarters of 2008,
2009, and 2010 for LGA-BWI Rights, show that one-way fares
were between $110 and $270 in 2008. By 2010 when Southwest
Airlines had entered the market, US Airways fares were down
to a range of $75 to $165 and Southwest fares were between $75
and $135, which is a 32 percent to 50 percent reduction in fares
over just a two-year periods

Ryerson, M. S.,'Optimal InrewityTransportarion Services with Heterogeneous De-
mand and Variable Fuel Price.' Ph.D.1hesis, Universiry of California, Berkeley. Berkeley,
CA.. 2010,

McGinnis, C..'S WISS Flower-Power Arrives at SM.' San Francisco Chronicle, fn-
rrrnadenal Trrn1 News, hEtp:llcower•.,fgate.com/cgi-binlblags/emcglnnis /detail?earn

648%june 2.2010.

h A fulls analysis requires statistical models: these summary statistics suggests certain
E+arterns that warrant more analysis urtbis issue.

The rapid aeeion ofan airline to respond to conipctiti,

shows that profirabiliry on a segment is not the only factor.
fact that such a practice is typical means that airlines are n,
corned with making a profit on every flight, but rather mat.:
enough profit on a subset of thei r flights to be profitable m
work-wide. Airlines may fight an additional charge intend-
get them to change this practice; however, their lack of conc. t;

over profitability on every segment points to the possibility tha-
the intended result, upgauging, may not occur. Pricing strategies
may not draw the intended response.

Auctioning off the slots created from new capacity du r-
ing peak times is another method of shifting some travel a s,
flights to the off-peak, and thus making room for new acti%
This action could drive up the price for flights at those time.
An alternative to an auction is a lottery, where the luck of t k,
draw decides who gets the available peak capacity. An option to
ensure that new entrants and limited incumbents have a grea Lc

chance to growth operations at the airport is a weighted lot 1 c r .
Another alternative is a set-aside for new entrants; the othe r

carriers would compete for the balance through a lottery. Ti i,
however, requires a rather large pool of new slots.

While these pricing actions open the choice of destinations
and service frequencies to market forces, they may not be politi-
cally acceptable to economic development interests at both ends
of the flight. For example, there is strong interest in maintaining
services between many small communities, including those in
upstate New Yorkand the New York m ctro po l it a n region.

Merential Peak-Hour Prich,
Using market forces toencourage ' I T .rrtr„ti-pCaku	 tzh
airports can theoretically occur in a number of ways: higher peal,
period landing fees or surcharges, hybrid weight-based and fixed
landing fees in the peak, or passenger surcharges for peak period
travel.

If airlines are charged a premium to fly in peak hours, the`
would likely respond in a combination of three ways:

a. Absorb some or all of the higher costs in their entire net-
work, so as not to damage their peak period market.

1t. Shift to larger aircraft in the peak to spread the added
expense over more passengers, minimizing or elim i n a 1 i n
the added cost to the individual passenger. This would hacc

the positive effect of making the peak period more efficient
through "upgauging" However, there may be aloss of
smaller markets and connecting flights, as was the case %i • it h
the banned flights analysis presented earlier in this chaps er,
as some passengers are priced out of the market. Only i n
large markets might the airlines be able to drop a peak H i h t.

substituting another destination (or origin).

e. Pass along the costs to their passengers in the form of higher
fares, which would encourage some passengers to shift to

Rights in the off-peak, meeting the desired objective. "M
would be felt most by the passenger, who would have to iI,t

more or fly at a less desirable time. This would only work if
the boost in fares was accompanied by the establishment of
the off-peak service. The airline would have to decide if the
added flight is in its interest. Therefore, there is no guaramcc
that the Right in the oft-pc;ik wouId matrrializc.

Hybrid Landing Fees
In 1988, the Massadht,art, Dort .Auclim ir\ : \ laN, por1 ` inlplc-
mented higherlanding fees for small aircraft at BO ,t, p.1rt

of the Program for Airfield Capacity Efficiencti i PAC: l ..' I . l h c
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program changed the landing tee formula from weight-based to
a hybrid-fixed and variable structure. Implementation of the pro-
gram led to a significant drop in small regional aircraft, an effect
confirmed empirically by Ryerson and Hansen (2009). As small
ai rcraft were charged more and larger aircraft charged less under
this fee structure, the Department of Transportation found that
this scheme discriminated against an aeronautical user group
and therefore was in violation of the grant assurances. This form
of charging is tentatively allowed in the 2005 Amendment to the
Airport Rates and Charges'.

Imposing a hybrid Ianding fee structure is complex and chal-
lenging to implement. It raises many policy issues. As discussed
in Hansen et al. (2001), small flights are often used to connect
small communities to the broader aviation network or to com-
plete the hub-and-spoke network of a carrier. These smaller com-
munities often have low market densities. Ryerson and Hansen
(2010) found that in small markets, small aircraft can provide
minimum cost service (airline operating cost plus passenger
costs, including schedule delay). Thus, pricing out small aircraft
becomes difficult to accomplish.

These complex issues notwithstanding, small aircraft do
take up the same slot as a larger aircraft yet diminish the overall
t  roughput count of an airport. Hansen et al. (2001) notes that
i n the study period of the early 2000s, 30 percent of the opera-
tions at Los Angeles International Airport carried only 5 percent
of the passengers; Coogan et al. (2009) shows that a similar
phenomenon exists at San Francisco International Airport. At
LGA, 44 percent of the departing flights, those with 50 seats or
less, carried only 21 percent of the seating capacity.

Passing the Cost to the Passenger
A second approach would be to impose a charge directly to
the passenger for peak travel (or less in the off-peak) with what
amounts to a variable head tax. This is currently not legal. This
has the effect of accomplishing "c" above without "a" or "b".
With rhis approach, it is more certain that the airlines will
follow a course that tends toward more off-peak use, since pas-
sengers will have a direct incentive to fly off-peak to avoid the
peak period fee. However, as previously discussed airlines have
their own unique reasons for valuing flights at different rates,
and engage in cross-subsidization. The airlines could absorb the
additional cost themselves by reducing fares in the peak period
a nd increasing fares on other routes or in other markets outside
of the New York region, effectively mitigating the peak-period
passenger fee effect.

Ptak-hour pricing concepts attempt to create direct incen-
tives, such as differential landing fees, or indirect incentives,
such as apeak hour per passenger tax, for airlines to change
their scheduling practices to include more off-peak fl ights. These
approaches could have serious impacts on the airlines' networks.
Perturbing the operation at one airport in a network can have
negative effects on the entire network, involving positioning of
aircraft, connecting flights and ensuring sufficiently robust ser-
vice over the day. In addition, it is difficult to set the correct price
in advance or to predict the magnitude of the effects of shifting
passengers and flights from the peak to the off-peak. Theoreti-
cally, one could set a desired outcome and experiment with
pricing through trial-and-error until that outcome was reached.t0

•+ Coopn. M„ RSG, Hansin. M.. Kiermm, L_, Wt,j., Marchi. R., et al. "Innovative Ap-
I , roachesro AddressingAviation Capuiry in Coastal Mega-Regions.' Airport Cooperative
}Z,,cuch program. 2004.

i ; i There hu been work an sctringtheprice differential For peak flights and the potential
, 111 fcs that would result. See Congerdon Aldngfor the New York.4irporrs, PeduringDelay

Promoting Crmwtb and Compeition . Robcrt W, Poole. Jr. and $eniamin Dackis - The
Reason Foundation. Dtumber 200:. Howtver, this effort was necessarily theoretical with

This iterative approach could be disruptive to the airline industry
with little certainty that the desired outcome would ever be
reached. From a practical perspective, this would lead to a cha-
otic and untenable situation since the terminal facilities — gates,
hold room, ticket counters, baggage equipment — are owned or
leased by individual airlines. The reallocation of the operations
through pricing would be unworkable.

Auctions
Rather than applying surcharges to landing fees or directly
to the passenger for traveling in the peak (or discounts in the
off-peak) another approach would have the airlines bid through
an auction process for the right to use added slots during peak
hours. An auction would have the carriers bid on slots, such that
the value of peak period service is captured. This encourages
airlines to operate air services that they value most highly during
peak hours when slot costs are higher versus other less profitable
air service. Auctions could be held for only the new slots made
available from capacity increases resultingfrom either NextGen
improvements or airport expansion. The auction timeframe has
the effect of maximizing the value derived from peak period
service, but not necessarily the number of passengers served in a
particular peak period.

In the implementation of an auction, a market price of a
peak slot would be established. In contrast to a peak period
surcharge or an increase in the landing fee, the airline proactively
decides to bid a certain amount for a given slot; indicating that
the slot is valuable to its operation. This market price does not
translate into higher passenger throughput — it simply means
that an airline values serving a particular market at that particu-
lar time. The "winning" airline would use that slot in away that
maximizes its value; this could be from a long-haul domestic or
international flight; it could be to combine flights and upgauge;
or it could provide service to a small market on a small aircraft
that creates larger benefit to the airline. In this way, auctions are
an excellent way to capture the value of a slot but do not directly
translate to the goal of increased passenger throughput (said
another way, auctions make sure all peak hour slots are being
used such that they are deriving the maximum value but not
necessarily maximum passenger flow).

Auctions will assist in establishing the cost of a slot, and in
determining how that cost varies over the peak periods. Auc-
tions, and the secondary market they enable, have the unique
potential to allow for new entrants because slots are simply
assigned to the carrier willing to bid the highest; however, auc-
tions could also limit the entry of airlines that lack the resources
to participate successfully in the auction. Collecting the slots
for auction and then reallocating them would also require a
reorganization of slots and a major paradigm shift related to
slot ownership and long-term gate leases. Currently the federal
government allows airlines to trade slots, and accounting rules
allow airlines to amortize slots; for this reason, reallocation of
something the airlines in effect 'own* could damage airline
operations, affecting the way they match their operations and
their slots with their gate infrastructure. However, even if the
FAA and the airlines reached agreement, the airport operator
may be unable to provide the terminal and gate infrastructure to
accommodate the added service.

Another challenge of the current slot situation is the lack
of transparency, creating inefficiencies in the secondary market.
While the identity of slot ownership is known, the actual use
is exceedingly more difficult to establish, making negotiation

............. I.,.............................
results based on simulation or game playingby airline executi vc, -
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for slots for new entrants more problematic. The "u.c ii or lo.c
it" provision favors large slot holders over small ones, as the 80
percent usage rate is based on a carrier's entire pool of slots_ The
secondary market, while a means to trade, lease or sell slots.
could also be more effective as a vehicle for new entrants, thereby
limiting incumbents from holding on to their slots. Currently
slot owners can simply refuse to negotiate with competitors and
can effectively limit their use of the airport. One solution is that
the "buy-sell" or lease transactions be conducted "blind" rather
than have full transparency regarding which carrier is the buyer
or trading partner. This makes it possible to add operations, and
potentially fly larger aircraft, either way adding capacity. Finally,
airlines may be reluctant to purchase slots because they could
lobby for exemption or work for a "free' way to secure a slot."

There are many challenges related to auctions, some specific
and others identical to those explored in the differential pricing
strategy. Some auction-specific concerns relate to infrastructure
and policy. The proceeds from auctions could be set aside for
airport runway capacity and aircraft delay reduction improve-
ments, however there are limitations to using airline charges for
using infrastructure. In addition, a landing/departure operation
pair necessitates the use of additional airport facilities such as
gates and baggage facilities. As discussed in Coogan et al. (2009),
designing auctions with the match between air- and landside
operations is a challenging task. Furthermore, airline's property
rights over slots are not well defined: an incumbent airline that
loses capacity in the auction would have unamortized invest-
ments in airport infrastructure that it would have to write-off
and this uncertainty about the future would limit airline invest
ment in the airport. In addition, the winning bidder may have
an aircraft that cannot be accommodated at the airport at the
winning time.

For this reason, only auctions for new capacity treated by
NextGen or physical airport improvements are considered here.
This approach eliminates the defect of incumbent airlines losing
capacity while retaining some of the benefits of optimizing the
utilization of peak-hour capacity. As noted earlier, it does not
explicitly maximize throughput; if that is a goal, the auction
could specify a restriction on aircraft size.

Auctions are effective in establishing an airline's value of
peak period service. They are not, however, effective in capturing
the total benefit of an operation. Because all carriers do not have
an equal ability to participate in an auction, it is possible that
service from which passengers or a community derive great ben-
efit could be eliminated because the airline is unable to extract
that value in the form of fare. If this is the case, the allocation
of capacity among the airlines resulting from an auction could
actually reduce competition. This is increasingly possible with
the reduction in the number of airlines due to recent mergers.
To the extent that competition reduces prices for air service, the
region may see higher priced, less competitive air service because
of the auctions.

Lottery
Competition, while possibly driving down frequencies, rein-
forces the benefit of competitively priced air service in the region.
To remedy the challenges related to competition in auctions,
certain slots could be allocated by a lottery. There is a precedent
for slot lotteries in the New York airport system: In 2000, the

Federal A%iarion _administration had a lottcrr for Sonic exemp-
tions previously granted at LaGuardia, which led to high delays
in 2000.12

The lottery could be organized in different ways depending
on the goal. One version could be a tiered lottery for slots created
by new capacity, where new entranr and small market share car-
riers have either an exclusive or a prekrmd status in the lottery
to obtain a portion of the new slots. 

p
articularly pertaining to

small market share carriers, this lottery is not for maximum
throughput but rather for competition and connectivity, which
are additional system goals. After the interests of these two car-
rier groups have been met, the lottery could be opened up to al I
carriers. The advantage of a lottery is that it eliminates a financial
barrier to establishing a presence in the New York market. In
addition, a riered lottery would increase carrier competition. The
disadvantage of the lottery approach is that it does not establish
a market price for peak hour capacity. Unlike auctions, it does
make it possible for cash -strapped airlines to participate.

Approaches chat mix auctions and lotteries could also be
used. In this manner, some of the new capacity becomes available
via lottery for new-cncranr or small market share carriers, while
another portion of the new capacity is available to all carriers
through auction. This type of approach potentially addresses
both concerns for better utilization of limited capacity while
creating opportunities for new entrant and small market share
carriers. The ability to use both approaches depends upon having
sufficient new capacity available from NextGen and physical
airport improvements to satisfy both needs.

Of the pricing approaches, the auctions and lotteries of
incremental capacity seem to have sufficient merit to pursue. The
results are mostly known in advance, funds are raised for airport
improvements, and the existing airlines will not be faced with
significant disruption of their networks that have been care-
fully built up over many years. However, despite these positive
features, it is not clear how much of an impact an incremental
auction could have on adding passenger capacity at the airport
either through more seats per aircraft in the peak, or more off-
peak flights serving more passengers. If the increase were five per-
cent, given the range of growth rates assumed in this report, the
incremental auction would extend the benefits of new capacity
for two to four years of growth.

Limitations or Bans

The proposed policies examined here that directly limit flights
include;

• ban general aviation flights during peak periods;

• ban all-cargo flights duringpeak periods;

• cap frequencies in individual markets during the peak
period;

• ban short distanced air carrier flights during peak periods-,
and

• ban flights with low seating capacity during peak periods.

l.. rrr4,.	 \S.. RSL	 H.:r.,: 1i.\ I..}; L, r!i.1h I .I	 i..\I.,^. Iu. 1L.....1.'1113 rnt q tl y Ah-
r...^r_... ,.\da:-.,-i,_-v,I^;:. ail - .rl.tciI .. in t.	 ;.I.^I Nt,_, 14cgions." Airport Cooperative

I: liara>Lo. M.. Li 1111g. 1 I. 'llirctarn-11.11 L_-F .lucnccsul-Aitcrna:t%c AI I[ It  i)cnr -rn,i
Managemcnr policmz The Case of LaGuardia Airport-' fi-ansportation Research Record

1915, pp. 95109.2005.
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Scheduled and Non-Scheduled All Cargo

Flights by Hour by Airport
Current 115 MAP 130 MAP 150 MAP

Hour Egdlrtg JFK EWR JFK EWR JFK EWR JFK EWR
1 1 4 1 4 1 5 1 5
2 @ 2, 0 2 1i 2 2

3 0 2 0 2 0 2 0 2

4 0 a' 0 3 0 3
5 1 6 1 7 1 8 1 8
6 3 5 4 6 4 7 4 7
7 3 3 3 3 4 3 4 3
8 2 3 2 3 2 2 3
9 1 5 1 5 1 6 1 6
10 2 3 2 3 2 3 2 3
11 0 1 0 1 0 1 0 1
12 0 1 0 1 0 1 0 1

13 0 0 0 0 0 0 0 0

14 0 1 0 1 .0 1 0 1

1s 0 0 0 0 0 0 0 0

18 0 2 0 2. # 2 # 2

17 0 1 0 1 0 1 0 1

18 1, '3 1 1 1 1r 1 1

19 1 1 1 1 1 1 1 1
20 1 1 1 1 $ 1 1 f

21 0 1 0 1 0 1 0 1

22 1 '0 1 0 1 0, 1 a

23 3 2 4 2 5 2 5 2

24 2 8 2 10, 2 10 2 10

TOTAL 22 56 24 60 26 64 26 64

Total In Peak
Hours 7 8 8 8 9 8 ;8 8

Average In Peak
Hours 0.78 1.OD 0.89 1.00 1.00 1.00 1.00 1.00
Source FAA ASPM data for Current 4$em8nd and RPA forecasts for future conditions

General Aviation Bans
General aviation movements at each of the three major air-
ports have dropped steadily since the mid -90s, with 54 percent
fewer flights in 2009 than there were in 1996. On the typical
1 t11y 2009 day (chosen to be consistent with the earlier analysis
i n Chapter 4), only 32 flights occurred at the three airports
combined.' ` Most general aviation flights have been priced out
ofthe three airports over the years, with much of the shift to
Teterboro, which on an average day in 2009 handled about 380
general aviation flights, twelve times the number at the three
major airports combined. Among the 32 remaining flights, there
are no more than two at any hour at any one airport, with an
average in the peals hours of about one flight per hour. Because it
can be expected that this trend will continue, the ban of general
aviation movements would likely free up less than one slot in the
peak hour at each of the three airports in subsequent years, mak
i ng the total ban of general aviation flights of limited value.

All-Cargo Flight Bans
Although much of the cargo is carried in the bellies of air

passenger aircraft, there are some all-cargo flights, mostly operat-
i ng overnight. In Table 9.3, the diurnal pattern of these flights is
shown for JFK and EWR (there are no all-cargo flights at LGA).
Me projected number of flights by hour is also displayed. The
majority of all cargo flights occurs in of 7peak hours, mostly in
the overnight periods from 10pm to 7am. At EWR there are a
large number of arrivals in the morning hours. Fedex and UPS
rely on these flights for morning delivery in New York and ban-

FAA Aviation S .vstcrn Performance Wlctrics (ASPW database

Capping Flights by Market

	

Humber of	 Reductions	 Reductions

	

Arriving Flights 	 it Capped at	 it capped at One

	

in Peak Period	 One per Hour 	 per 90 Minutes

EWR - JFK LGA EWR JFK L6A EWR JFK LGA

k Peak Hrs 8 9 14
Market
PHL 12 3

903. 11 35. - s T: :21 5 26

DCA 6 28 14 19

[AD 6
BUF 7 1

RDU $i 22 8 13

CLT 7 7 19 5	 2 1 10

YYZ 6 I

CMH 15 1 6

CIfB 6 1

OTW 15 1 6

Mce @ a 1 2
ORD 7 25 11 1 16

An 11 19 3 S	 6 10

TPA 6
RL 6 -its
LAS 7 i

LAX 16 5 JE 12

SFO 15 6 9

LHR ti 2 'S
TOTAL 36 121 178 3	 19 66	 11 37 106

Reductions
per Hour •Two
Direction 0.8	 4.2 9.4	 2.8 8.2 15.1
Source OAG and Regional Plan Assoc siT

ning them would be fatal to their operations and damage the
economy of the region. At both airports, the average all-cargo
movements during peak hours are projected never to exceed onr
per hour. If such flights were banned it would not open more
than that number of slots in the peak hour. Moreover, their
elimination would do little to free up capacity during peak ti n1cs.

Cap Frequencies in Individual Markets In the Peak Period
The most straightforward method to limit peak-period passenger
air carrier activity is to reduce the number of peak period flights
to individual markets where frequencies arc high. Rather than an
outright ban of certain types of flights over a long peak period,
this option would merely thin our service, retaining the options
for the traveler. Table 9.4 illustrates the number of flights chat
would no longer occur over 8, 9, and 14-hour peaks at EWR,
JFK and LGA, respectively for two frequency thresholds. One
would limit the number of flights to one per hour in each direc-
tion during the peak period, and the other would limit flights
one every 90 minutes. The impacts are far greater at LGA than
at the other two airports because of very high service frequencies
to Boston, Washington, Raleigh/Durham, and Chicago, and
because of the multiple carriers in those markets. At LGA, the
reductions could amount to more than 10 flights per hour with a
one-per-hour cap, and over 15 per hour with a one per 90-minurc:
cap. JFK reductions would be about four per hour for the hourly
cap and more than eight per hour with the 90-minute cap. EW R
reductions would be rclatively insignificant, three per hour with
the 90-minute cap and under one-per-hour with the hourly cap.

By applying the one-per-hour standard for LGA, the service
to and from Boston, Washington National, Raleigh/Durham
and Atlanta would be significantly reduced. Among these four,
Boston and Washington National would seem to be the most
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Washington National every 30 minutes. These two cities have
an intercity rail option as well. Any changes of this type would
require an agreement among the competing airlines, which
would be diflicull to fashion. These flights are currently quite
profitable. Nor is it clear what would trigger the government
intervention to implement this approach.

The Atlanta and Raleigh/Durham markets are even less
suited for this treatment- Atlanta sights range from 120 to 190
seats today, and thinning the number of flights would require
much larger aircraft. The Raleigh/Durham flights mostly employ
aircraft of 50 seats or less, making consolidation a more serious
consideration.

if the one-hour standard were applied to only the Boston and
Washington National markets, five slots per hour in the 14-hour
peak could be opened up. In neither of the these markets is the
aircraft size excessively large, and the load factors arc low, under
50 percent in both cases, so reducing the number of flights
would make them more efficient, and it can be done with aircraft
within the fleet size commonly used domestically. The impact of
reducing competition would undoubtedly drive up fares, if one
or both of the two airlines now providing the shuttle service to
these two markets were to curtail service significantly.

At JFK, the major high frequency markets are Los Angeles
and San Francisco. Applying the one per hour standard in these
highly competitive markets would open up almost four slots per
hour. However, the application of this standard to these long
distance flights is less practical. For the LAX market, to serve
the same number of passengers, the aircraft size would have to
be doubled; for SFO the aircraft size would have to be 2'A times
larger than it is today. While this might be possible over time, it
would require a major rethinking of the affected airlines' fleet
plans. As for EWR, Table 9.4 suggests, there is little to be gained
by establishing a one-hour cap there.

The concept of thinning high frequency flights is in con-
flict with the desire of new entrants in highly desirable markets
that could bring fares down. Whatever the potential value of
thinning flights, this action would have be weighed against the
impact on fare levels and the creation of more, not less competi-
rion.

The foregoing discussion suggests that there is some poten-
tial at LGA to open up capacity by capping flight frequency.
Currently, there is no legal authority by the federal government
or the Port Authority to establish such caps. A system to estab-
lish frequency of service caps would require a legal change - a re-
regulation of the market - establishing a method of allocation of
service among the airlines. A system of this type could certainly
force airlines to increase aircraft size over time. This measure
could reduce competition among airlines and result in higher
fares. It would also offer less choice for the traveling public,
particularly the business community that values the convenience
of high frequencies in markets like Boston and Washington. For
competitive reasons the airlines are likely to resist this action, bur
as a low cost measure co free up capacity, it cannot be ignored.

Ban of Short Distance Flights
A reduction or ban on short-distance air carrier flights is one
possible way of gaining capacity at the three airports an the
premise that these short flights are less necessary since other
modes may be substituted for flying. For the three airports the
peak hours for arriving and departing flights was isolated, and
the flights of 250 miles or less identified. The results are shown in
Table 9.5.

Short Distance Flight San Analysis

JFK Arrlaals Airrlrals Dgartsres	 1111111W V!"!

Peak Hearst Sam - ?am Ipm - 8pn lam - 10m	 4pa -

4 Sheri Rights 0 29 16

0 Total Flights 35 276 124

% short 0 10.5 13.9

Short File is Oar Hear
	

4.1	 5.3	 3.3

Markets

EWR Arrhalla Departrrres Departores

Peak mmm 1pn -1Apq Sam - 10am 3pm - 9pr

4 short FiIiliNS 40 19 2:

8 Total slots 320 267 21 =

% Short 12.5 ZS 9. 5

Short FHOhts par Now 4.4 4.8 3.5

Markets
	

15	 1'

LGA	 Arrivals	 Departur e

Peak Neurs	 7am - 9pm	 lam - 9p;
p short FHorls	 128	 I'll

S Total FHOhts	 521	 495,

% Short	 24.6	 24.2

Short Flights per Hoar	 9.1	 8.6

Markets	 13	 13
Source: DAG and Reglanal Man Association

TABLE 9.6	 -

Passengers Affected by Short Distance Flight Ban - 2009
JFK _ _EWR _LGA

_
Arrivals	 Departures Arrivals	 Departures Arrivals	 Departures

Total Passengers 	 1,731	 2.159 1,869	 1,966 8,108 7,629

Roa4osaacift	 to	 7. _ Aw, Aak URS
Connecting	 1,152	 1,431 1,301	 1,368 2.5% 2,434

68.3 —	 as. _
—err

23.0

Source: OAG and Regional Plan Association

At JFK there is an early morning arrival peak, mostly with
Iong distance flights that would not be subject to a short flight
ban. The other peak arrival period extends from 1pm to 8prn
during which time there are 29 short distance flights, or about
four per hour arriving from nine markets. Departures peak in
the 7am to loam period in the morning and in the fare afternoon
to even ingperiod, a ban in the morning would result in over five
fewer flights per hour, and a ban in the evening would reduce
departing flights by more than three per hour. The overlap in
arrival and departure peaks fall between 4pm and $pm; a ban of
short flights would lower flight movements by more than eight
per hour.

At EWR, there is one nine-hour peak arrival period,
between fpm and lOpm. The departures peak twice, in the
morning and after 3pm in the afternoon. These peak periods
would have from about four to five fewer flights per hour if a
short flight ban had been put in effect. For the overlap period
from 3pm to 9pm about eight fewer flights per hour would oper-
ate.

At LGA, the idea of banning peak period short-distance
Bights has broad implications since the peak period extends over
the entire day from 7am to 9pm. LGA is primary a short distance
market, limited by the 1,500 mile perimeter rule and by runway
lengths. An outright ban on short-distance flights would affect
about 1/a of all daily flights. The ban of short-distance flights
during peak times translates to removal of flights at just about
all the times people wish to travel. Moreover, as has been shown
in earlier chapters, the need for added capacity at LGA is likely
to be less severe than at the other two airports, suggesting that
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a ban on flights at LGA is likely to bean ovcrrcaction to the
problem. Nevertheless, for completeness sake, the LGA impacts
are included here.

The impact on passengers of the elimination of these flights
would depend on the nature of their trips and the ground
options available to them. Just how disruptive it would be
depends, in large measure, on whether they are traveling to the
region, or are using the three airports to connect to another
fl ighr. The data for arriving passengers stratified for connecting
and non-connecting passengers are shown in Table 9.6.

At JFK and EWR there are close to 41,000 arriving and
departing passengers at each airport who would be directly
affected by the short flight ban. At LGA the number swells to
almost 16,000. There are significant ramifications to these pas-
sengers if they were no longer able to fly in the peak. If they are
connecting, banning the first (or last link) coulddisrupt their
entire trip. If their banned flight is being used only to travel to or
from the region, they may have other choices that might be less
disruptive.

Passenger Choices.
Passengers whose flights arc banned have a number of choices,
at least theoretically. They can fly at a time when flights are not
banned, or they can use intercity rail or buses, or drive, or not
make the trip at all, or, if they are connecting at a New York
airport, connect through another city. The feasibility of these
options differs for connecting and non-connecting passengers.

For JFK and EWR passengers, if flights were not available
at the time they initially chose, their first thought might be to
find another time to fly. Flying was their initial modal choice,
probably for the combined consideration of relative rime, cost,
and convenience among the possible modes, and these factors are
relevant. However, the window of flying options has now been
narrowed.

At JFK and EWR combined, there are about 2,500 non-
connecting passengers on flights that might be banned in the
peak period. They would have to choose an earlier arriving flight,
effectively losing the day to premature travel, or requiring them
to arrive late in the evening. Either option would disrupt their
schedules. For the business traveler these choices are likely to
have the greatest impact, resulting in a loss of productive time at
one end of their trip, i.e. having less than a full. day available, or
leaving the night before and suffering an added expense. For the
personal travelers the loss of preferred travel rime would have an
impact as well, although their schedules are likely to more flex-
ible. Still, they would suffer some time and convenience losses.

For a connecting passenger, the loss of the connecting flight
can have a severe impact. In some cases, the passenger may be
unable to make a connection to another flight by flying in the
off-peak, but in many cases, especially where the connecting
flight is infrequent, or for travel over the Atlantic, this will not
be an option at all.

The prospect of flying at a different time is a non-starter at
LGA, since the ban would be in place throughout the entire day,
passengers would be left with the unrealistic choice of either
landing or taking off at LGA before lam or after 9pm.

Another option could be to switch to intercity rail. For those
who have this option now, but chose to fly, rail obviously repre-
sented an inferior alternative, especially if they number among
the nearly two-thirds of the travelers who are not traveling to
Manhattan. Of course, as was discussed in the previous chapter,
the eventual improvement in rail travel times could make rail a
more attractive option. The absence of flights at preferred times
could drive still more people to rail. This can be a realistic, if

not preferred option for some of the 13,000 non-connecti ng
passengers on short distance flights. Most of them are traveling
from places with acceptable rail service either on the Northeast
Corridor or to/from Albany, Of these, about 2,500 are flying
into or out of JFK or EWR. About three in four of these, or
about 1,700 have rail service today of less than three hours. For
LGA, 43 percent of the affected passengers have a reasonable rail
option. These observations should be tempered by the fact that
all intercity rail service begins or ends at Penn Station, and most
passengers are not traveling to or from Manhattan. Yet, it can be
expected that in the absence of a timely air option a sizable shift
to rail could take place.

For the 10,300 connecting passengers however, the rail
option is Iess realistic, since intercity rail leaves them at Penn
Station and they still must make their way to the airport for
their connecting flight. For those traveling to or from points
south — Philadelphia, Baltimore, Washington — and connecting
at EWR, this option is a possibility since they can use Amtrak
to reach EWR. Of the 2,700 EWR connecting passengers in the
peak hours, about 800 are from these markets. However, as dis-
cussed elsewhere, the current Amtrak schedule has very limited
stops at the EWR station on the Northeast Corridor, with little
prospect that this will change in the near future.

In recent years, new bus services between major cities with
attractive amenities have become a realistic option for many trav-
elers. This service is now available from cites that carry 88 per-
cent of the non-connecting JFK and EWR passengers impacted
by a short flight ban. The LGA share is still higher, 94 percent.
Like intercity rail, intercity bus could be a realistic option for
those non-connecting air passengers who would be negatively
affected by a peak flight ban. The bus option becomes less
attractive alternative to flying for the driving distances of more
than four hours, such as Boston or Washington, and for those
travelers for whom price is not as great a consideration. Similar
to intercity rail, the bus services begin and end in Manhattan
and will be a less attractive option for those without a Manhat-
tan origin or destination. Still, for those passengers who will be
lured by lower fares and willingness to chance the unreliability
of the highway system, and who arc less time-sensitive, this could
be a practical option. For connecting passengers, this option is a
poor choice, since the passengers must make their way to or from
Manhattan to make their airport connection.

The option to drive for trips to or from New York is available
to most air passengers travelingwithin 250 miles, particularl y for
those at the shortest distances, such as Philadelphia, Scranton,
Hanford, or Albany. However, only about 200 of the non-
connecting air passengers to JFK and EWR are coming from
these locations since these flights are largely made of connecting
passengers, those going only as far as New York are less likely to
be flying such short distances now. From longer distances, the
non-connecting passengers are likely to find driving a less attrac-
tive choice because of time disadvantages.

For connecting passengers, the drive option is unattractive,
adding the stress of catching a flight while negotiating the uncer-
tainties of the region's congested highway network, adding to the
inconvenience and expense of flying at time that is not preferred.

A non-connecting passenger may decide that the trip is not
worth taking if it cannot be taken at a convenient hour, and the
other travel choices are unattractive or unavailable. This possibil-
ity may become more real over time as the repeat flyers conclude
that traveling to another place for business or pleasure is prefer-
able. For business travelers, the choice ma y be to conduct more
business electronically.

105 ' Managing Demand • Regional Plan Association



Choices for Passengers Faced with
Short Distanced Flight Bans

	

Noa oeaaeetlrtg PaWengae	 Ceaaeeflat Pas Won
Total i n Poah	 13,196	 10,272

JFK	 1,313	 2,583

EWR	 11168	 2,669

LGA	 10,711	 5,020

change hmel tree Loss of productivity 	 May make connecW impos-
tnoonvement	 We; kiss of time; ineorwenient

IntarcHy RaN possible far many, especially if Realistic for most ez0etpt if
trip end is in Manhettan connecting at EWR from south;

limited Amtrak schedule though

Intercity Bus Possible for those prepared for Poor option: leaves passengers
highway delay and for trips to in Manhattan
Manhattan; poor choice fortwsi-
ness travelers

Drive Reaft is option only for trips with Possible for driving time of under
driving time of undertluee hours. three hours; unreliable high-way

U" makes a poor choice.

Connsot elsewhere NA Poor choices may lead to rerout-
ing via another airport

Not make trio Poor choices above may lead to Might consider K only way to
trip hat made reach destination is through NY

airport.
5!,., rce Regional Phan Association

For connecting passengers, the option to make their connec-
tions at airports outside the region may exist, but in many cases
may involve Iess convenient connecting choices.

A summary of the choices that short-distance passengers face
with from a theoretical peak flight ban is shown in Table 9.7.

Effect on Markets Curtailed or Abandoned.
Because the wide span of the day that would be affected by a ban
of flights the impact of a total ban on short distance flights on
the markets that lose service in the peak is likely to be severe.
In many cases, the off-peak that remains may not be enough to
retain a viable service in the market over the course of the day.
In Table 9.8 the implications of an-across-the-board ban on
short-distance flights in peak hours are suggested for service in
the 16 affected markets for the three airports. For nine of the
16 markets the loss of peak period service over such a wide part
of the day would have airlines seriously considering dropping
the market entirely. For the four markets with the most air
service today, the size of the air market would likely result in
the retention of air service to the three airports, but not without
poorer time of day choices and highly inconvenient connections.
Albany, Baltimore and Providence could lose air service to one or
more of the three airports.

While these impacts would be severe, causing loss of service
in many markets and inconvenience to today's air passengers, a
more nuanced version of limiting the demand in a slot-controlled
environment could be considered with considerably fewer nega-
tive ramifications. This approach would consider whether there
are rail and auto options available and the importance of retain-
ing service in markets with high shares of connecting passenger.
It would also consider how many flights could be sacrificed and
still offer a reasonable frequency for those connecting flights. l n
Table 9.9, the connecting passenger percentages and the nu mbe r
of two-way peak flights are shown for these 16 markers.

Of these 16 markets, Boston and Washington National ,ire
large markets, and despite the relatively high quality of rail, the
four-hour-plus drive times, and high connecting shares, they do
not warrant further thinning out of service beyond what has
been estimated for the frequency caps discussed earlier. Scranton
and Hartford are two markets that could be dropped because

i .l=; :I1'ti	 1r ; C , I	 L.- 1 -r ^!''. .[I'^ ,J.iti ,I%.

can access the Philadephia airport by auto. Passengers destined~
to New York would have the choice of flying from Philadelph i a
to one of the New York airports if they were connecting to
other destinations, or use Amtrak from Philadelphia to Ne t
York, if they were destined for the region. All other market,
are either too far to be a reasonable drive, have high connecun
shares, have poor rail service as a substitute, or service would n r t
be frequent enough to warrant thinning out some of it. 14 For
Nantucket and Martha's Vineyard, their island isolation argut,
against droppingtheir flights.

The foregoing suggests that reductions in short distant
peak flights would at most affect two flights a day at JFK and
ten flights a day at EWR or about one per hour at EWR (three
shown in the bold boxc:'^.hartiI 	 i t h J, ,Ui CKAi^c.u t i n n tr
gain significant capacit%.

Ban of Small-Sized Aircraft Flights
The premise for a ban on flights of sm aller .i i r. r, i ht u it 1i l e t r r

seats is that these aircraft use scarce airspace and runway capacin
less effectively than would larger aircraft. By removing them,
more passengers could be served on the larger aircraft. Markers
using small aircraft tend to operate in smaller markets in smn I I
and mid-sized cities where there is insufficient capacity to h l l
larger aircraft. In Table 9.10 the number of flights with 50
seats or less that would be banned by this theoretical analysi, i,
shown." As demand increases in these markets, the airline~ a rc
likely to upgauge their aircraft reducing the number of flight;
that fall within this 50-seat threshold of this analysis-

Given the existing fleet mix, at JFK there would be 80 fc„^,
flights. In the morning peak there would be about six fewer
Rights per hour; in the 4pm to 9pm, the reductions would total

more than nine flights per hour, accounting for both arriv i n L,

and departing flights. These bans would affect about 20 marl`s ts.
most with only one or two flights in the peak hours in each
direction. At EWR, the bans would have a still larger effect with
154 flights eliminated, or about 15 flights combined for depar-
tures and arrivals during the 3pm to 9pm peak period, affecti ng

about 30 markets. Since aircraft using LGA tend to be smaller,
a ban of flights with 50 seats or less would eliminate still coo rc
flights — about 12 per hour in each Table 9.11 estimates the nu nr-
ber of passengers affected from each category.

The number ofpasscngers affected ar JFK would be abut; r
3,100; at EWR over 6,000. The volume climbs to 12,000 a rl -n .i r
LGA. What options would these passengers have if the small-
sized aircraft were no longer available:'

snu,rhaP. I%Pral.i,cri—i01 is Inc - h,iirecrunarlilie ,iii\\Ran,in.,mue,!^
nine peak Sights in each direction at LGA. None of the markets other than Bostc•-
Washington cxmcds that threshold, and those two markets need the service for n,
con neeting passengers,

15 Small-sired aircrafr flights of Ices than 250 miles were included in the short-di IT
Right analysis and do not appcar here.
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Arrivals Departures; Departures

ipm - lopm 6am - loam 3pm - 9pm

69 37 48

320 267 215

21.6 13.9 22-3

7,7 9.3 80

34 31 30

Arrivals

Peak Hours Yam - 9pm

# Small Flights 173

# Total Ft4fth 521

% Small 33.2

Small Flights per Hoar 124

Markets 37

EWR
Peak Hours

# Small Flights

# Total Flights

% Small

Small Alights per Hour

Markets

LGA Departures

Tam - 9pm

159

499

31.9

11.4

37

Market Impacts if a Total Ban Was Instituted for Short Distance Flights in Peak Periods
Market

Phlladelphle, Boston, Washington-
National, Washington-Dulles

JFK

Rail coon remains, but missed connections /
disrupted schedules

EWR

Rail option remains, trot missed eonnecuons /
disrupted schedules

LGA

Rail option remains, but disrupted schedules

Albany Likely elimination as air market Likely elimination as air market Rail option remains. but disrupter) schedules

Providence No service now Likely elimination as air market Rail option remains, but disrupted schedules

Baltimore Likely elimination as air market Likely elimination as air market Rail option remains, but disrupted schedules

Syracuse kikely elimination as air market Likely elimination as air market Likely elimination as air market

Hartford Likely elimination as air market Likely elimination as air market No service now

Nantucket (seasonal) Likely elimination as air market No service now Likely elimination as air market

Ithaca, Manchester, ION No service now Likely elimination as air market Likely elimination as air market

Harrisburg, Scranton

Martha 's Vineyard, Hyannis (seasonal)

No service now

Ne service now

Likely elimination as air market

No service now

No service now

Likely elimination as air market

Ld',;Si r , service ,n place it &d) 0 t! 9

Passible Flight Reductions for Short-Distance Flights

JFK EWR LGA

ft Flights - Ulm % Ceaneeting #Flights - Two	 %Connecting / RIOU - Two	 % Connecting
Market Direction Pasaangeis Dlraetfons	 Passangere Direotloss Passengers

Philadelphia 2 94 9 89 24 90

Scranton 0 na 4 75 0 na

Hartford 2 97 2 94 0 na

Harrisburg 0 na 4 74 0 na

Albany 1 90 5 93 7 57

Providence 0 na 4 a7 8 55

Baltimore 4 86 4 91 18 50

Boston 14 67 11 60 73 22

Manchester 0 na 3 87 8 50

Nantucket 1 16 2 it 8 41

Ithaca 0 na 2 81 6 45

Syracuse 4 63 4 75 16 41

Hyannis 0 no 0 no 4 27

Martha's Vineyard 0 na 0 na 8 28

Washington National 12 65 9 62 57 22

Washington Dulles 9 60 11 74 12 73

uce: QAG and Regional Plan Assoniaiinn
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Small Sized Aircraft Flight Ban Analysis Passengers Affected by Small-Sized Flight Ban - 2009
JFK T	 EWR	 LGA

JFK Arrivals Arrivals Departures Departures Arrivals	 Departures	 Arrivals Departures	 Arrivals	 Departures

Peak Hours Sam - 7am 1pm - Rpm Tam - 10am 4pm - 10pm Total Passangors 1,406	 1,711	 2,746	 3,386	 6,274 5,766

# Small Flights 0 36 18 26 Man-connecting 825	 1,004	 1,999	 2,465	 5,151 4,734

# Total Flights 35 276 124 239 Connecting 581	 707	 747	 921	 1.123 1.032

%Small 0 13.0 14,5 10.9 %Connecting 41.3	 27.2 17.9

Small Fllghts per Hour 0 5.1 6.0 4.3 sr:: ce	 ,,r, -:red •.,:	 ,r:;:,	 ^;;:,,	 a	 ya	 i.,ci ;•.

Markets 0 20 16 17
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RcduLdons in service of such magnitudes would have impacts
greater than the impacts associated with short flight bans. Not
only are there many more flights involved, but the alternatives
for the passenger are much more limited. Intercity rail and bus
are no longer a reasonable or even a possible option in most mar-
kers. The rail option is not a likely choice, many of the cities in
question are typically a five-hour or more rail trip away. For the
small-sized aircraft flight ban, these passengers are by definition
beyond 250 miles, 16 making driving a poor option.

For passengers on small-sized aircraft that would be banned,
the options are poor, not only for the 5,100 connecting to other
destinations, but also for the 16,200 passengers originating
or destined for the region. The modal options, occasionally
workable for the short distance trips, are all either unrealistic or
unavailable. A few have options for traveling on larger aircraft,
but only in about one-quarter of the markets affected. Of course,
the airlines, when faced with a ban on small-sized aircraft, may
in rime increase. the size of their aircraft if they have the aircraft
in their fleet, but it could still reduce service frequency in these
markers. In the short term, when faced with a ban, some pas-
sengers may not travel to the region, or connect elsewhere. For
the cities that would be affected by the small-sized flight ban,
there arise no express bus service today, leaving these 16,200
non-connecting passengers without this option. As with the
short distance Flight ban, the impact on connecting passengers
would be greater than for non-connecting passengers. In Table
9.12, a summary of the choices that passengers could have and
the impacts for both groups of passengers is presented.

Effect on Markets Curtailed or Abandoned.
The elimination of peak flights with small aircraft would

have widespread negative effects. Unlike short-distance flights,
none of the 48 affected markets have workable rail access to fall
back on, nor are they close enough to New York to allow for
driving as a realistic option. However, the possibility exists for
some consolidation of arrivals and the upsizing of the aircraft,
but this will result in lower frequencies in those cases where the
market survives. In Table 9.13 the implications of banning these
flights on the affected markets is shown. Twenty-two markets are
likely to be totally cut off from air service to New York. Thesc
are predominantly mid-sized cities in the southeast and Midwest
with infrequent service

today. Four markets would lose service to two of the three
major airports, and another 16 markets would lose service to
one of the three airports. Lower service frequencies would be
V% , idespread, affecting 21 markets.

In some cases, the airlines could combine flights, increasing
the size of the aircraft in the market, avoiding the ban. However,
combining flights is not possible where there is only one flight
in the peak period without service being lost. Of the 18 markets
served by departing flights at JFK in the lam to loam morning,
peak, 16 are served by only one flight. Of the 26 flights depart-
i rig from 4pm tolOpm peak, ten of the 17 markets have only one
flight. Ten on the 20 arriving markets in the seven -hour peak
have only one flight.

The picture is similar at EWR. Of the 37 flights deparring
for 31 markers in the Gam and loam peak period, 23 have only
one flight in that four-hour period; 17 of 30 markets are served
by only one flight in the afternoon peak from 3pm to 9pm.
Arriving flights over the nine -hour arrival peak fare a little better
with only 14 of the 34 markets served with one flight.

Choices for Passengers Faced with SrnaiI
Sized Aircraft Flight Bans

Met esaaaedtr; Passengers

TOW In Peak 16.170 5,1 '.

JFK 1A" 1,2,-

M 4.464
L" 9.885

Chenille trawl dee Greater loss of productivity for bust- May make connection;
nets travelers than short flight ban; impossible; loss of t:r
hbgidy inconyenient inconvenient

IeEeretp Nall Rail times non-competl ve UnreaksW. thnes ton E
passenger in Manhatr-.

intercity Bas No express bus service in these Service not avallable ir
markets this market if avallab! -

would leave passenge! -
Manhattan.

Prins These markets all have driving times Driving times too far.
to NY of five hours or more.

ceaaeet ehsewhere NA Poor choices may lead to
reroofing via another a3 m r ,.

Not mane trip Poor choloes above may lead to trip Might consider if only way to
not made reach destination is througr

NY airport.

Source: 0AG and Regional Plan AssoelatWn

Consolidation with larger aircraft at LGA would have lc,;
impact on small markets because there are fewer markets w i r I i
only one or two flights in the peak. Of the 37 markets served
with small aircraft in the 14-hour peak, only five markets ha,':
only one arriving and one departing flight over those 14 hots r

At the other end of the spectrum, six market5l7 have more
than seven flights in each direction in the 14 hours. Thcse si.

markers differ in some interesting ways. The two Canadian mar-
kets each have a Canadian and American flag carrier. All of A i r
Canada's flights to and from both cities have more than 50 seats
(and as much as 140), and all of American Airlines flights have
fewer than 50 seats. A ban on small aircraft would lower Ameri-
can's presence in these markets, and thus eliminate competition.
likely putting upward pressure on fares. Two other markets —
Buffalo and Rochester — each have seven flights in each direction
in the peak hours, and each has only one carrier, USAir. Sirtc
the frequency of service averages two flights per hour in eac Ii.
direction, consolidation to larger aircraft would affect the gtr.i r
of service for both important New York Stare markets.

The last two markets present still a different situation. Both
Columbus, Ohio, and Raleigh/Durham are served by three car-
riers, all more or less equally. All Rights with one exception are
with 50-seaters, or less. Columbus, with 13 flights in each d i rc e-

tion, averages less than one per hour, and consolidation wou Id
limit service. Having the three carriers in the marker keeps fare,

down. For Raleigh/Durham with 22 arriving and 22 departing
flights in the 14-hour peak period, a consolidation to larger _k i r-
craft could still leave this market with high service frequericiL,.
How this would be accomplished fairly to all airlines is less c 1,:,i i.
Still, in the search for squeezing more capacity from the existi n

air system, having 44 flights a day between Raleigh/Durham a nd

LGA with aircraft of 50 seats or less, appears to be excessive. One
flight per hour in each direction would eliminate 16 flights oV c I

the 14-hour peak, or just over one per hour. Upgauging cou i d
result in the same number of seats being provided, even if th
service frequency were reduced to one per hour in each dire-
tion, In essence, this would be a frequenc y cap, not unlike %^ h.ir
has been illustrated feu-Bosron and Wad imgr,tn Narion.d in rlic
earlier discussion.

Flights ofiess than 250 miles and with 50 sous or less were included i n the short
J stance category.	 17 Rochester. B ffaiu.. '. ,



Market Impacts If a Total Ban Was Instituted for Small-Sized Aircraft Ban
Markets JFK

-

EWR LOA Implications for Market

Charlottesville, Ottawa, Banger, Reaneke, Charles- -	 -
ton, WY, Quebec, Dayton, Wilmington, NC, Lexing-
ton, Halifax, Ashville, Columbia, SC, Grand Rapids,
Knoxville, Charleston, SC, Greenville/Spartanburg,
Madison, Savannah, Birmingham, Fayetteville,
Kansas City, Nassau No service now Likely loss of all service Likely loss of all service Loses all air connections to New York

Loss of service at JFK and EWR; less

Columbus, Indianapolis, Rochester Likely loss of all service Likely loss of all service Larger aircraft available frequent at LGA

Nashville Likely loss of all service Likely loss of all service No small aircraft fn use Loss at service at JFK and EWR

Loss of service at JFK, less frequent at

Montreal, 7eroato Likely loss of all service Upsizing of aircraft likely larger aircraft available EWR and LGA

Loss of service at EWR; less frequent

Buffalo Large aircraft available Likely toss of all service Upsiting aircraft Illtelp at JFK and LGA

Plttsburgh, Burlington, Norfolk, Richmond, Cleve- Loss of service at IM less frequent

land, Roleigh/Durham Llkety lass of all service No small aircraft In use Larger aircraft available at LGA

Lass of service at1FK: less frequent
St. Louis Likely loss of all service Ups<ting of aircraft likely No small aircraft In use at EWR

Loss of service at EWR; less frequent

Cinclneall, Louisville No small aircraft in use Likely loss of all service Larger afrcratt available at LGA

Lass of service at LGA. less frequent
Jacksonville Large aircraft now No small aircraft In use Likely loss of all service at1FK

Greensboro, Milwaukee, Omaha No service now Likely loss of all service No small aircraft in use toss of service at EWR

Portland, ME Large aircraft available No small aircraft In use UpsWng aircraft likely Lass frequent at JFK and LGA

Detroit No small aircraft in use Large aircraft available Larger aircraft available Less frequent at EWR and LGA

Chicago - O'Hare, Minneapolis No small aircraft in use Larger a ircraft available No small aircraft in use Jess frequent at EWR

^,_,orce: oAG arid Regional Plan Association

Ar JFK and EWR, there are no markets with a high fre-
quency of small aircraft to warrant consideration of small-sized
aircraft consolidation.

Effect of a Short Distance and Small-Distance Flight
Bans on Connecting Service
One concern, often expressed, is that that the elimination
of short-distance and small-sizcd aircraft would weaken the
economic viability of many flights that fly longer distances from
New York, both to domestic and overseas locations. If large
numbers of flights were banned, it is possible that the passengers
thar arc not delivered to these connecting flights will be the
difference between a profitable and non-profitable flight and
market. While it is not possible to be certain, some flights could
d rop below their threshold of profitability, resulting in a loss of
service not only for the connecting passengers, but also for those
starting or ending their trip in the region.

Because of the time zone differences, flights to Europe and
to the West Coast are especially vulnerable since they tend to
leave in the late afternoon, which coincides with the period when
connecring passengers in the short distance and small aircraft
feeder markers would be barred from arriving at JFK and EWR.
Th is is demonstrated in Table 9.14 for a sample of domestic and
international destinations. The table shows the proportion of
passengers to a number of markets that would likely have been
on the banned flights.

At JFK, markets with only one Right a day could lose higher
shares of their passengers, and would thus be more vulnerable.
These include Nice, Accra, Kiev, Pisa and Amman. Brussels
could lose one of irs three fl ights. Among the U.S. markets, Port-
land appears to be very vulnerable to losing service, but other
U. S. destinations would be much less likely to lose significant
service.

At EWR, the middle-sized capital cities throughout Europe
would be threatened with the loss of service, including Madrid,
Brussels, Copenhagen and Stockholm. Tel Aviv also could lose

service from EWR. Portland again seems to be highly vulnerable
to loss of service. London and Las Vegas could see a thinning out
of service.

While selectively banning peak flights that fced longer dis-
tance flights would certainly open up space for flights traveling
longer distances and carrying more people, they would have del-
eterious effect on the traveling public. Six percent of JFK's and
nine percent of EW R's passengers would be forced to travel when
they do not wish to, or be deprived totally of their ability to
reach New York, either because they are destined for the region
or wish to connect to one of the flights to over 200 destination
around the world, at some of the nation's most competitive fares.
For most, alternative means to access our market are at a m in i-
mum, costly, impractical or entirely absent.

Potentially, dozens of cities in the United States would lose
direct service into the New York airports or would have their
service frequency seriously curtailed. The loss of connecting
service from U.S. cities could jeopardize existing service to many
destinations around the world, eroding New York's position as a
world city.

The number of people porentially affected will surely grow,
as flights that are removed and the effects multiplied, eviscerat-
ing service in many markets and cutting off dozens of markets to
New York (and cutting off New York to them).

However, the foregoing discussion is based on a total ban on
short-distance and small-sized aircraft ban. With a much more
limited and surgical consolidation of flights only ar LGA in
Boston, Washington-National and Raleigh/Durham markets,
the impact on connecting flights at IFK and EWR would be
irrelevant.
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Connecting Passengers if Both Short Distance
and Small -Sized Peak Flights Were Banned -
Sample of Destinations from 1FK and EWR

Connecting %af
Passaagers ?a-40-
on Banned an Banned

JFK Market Fllghts Seats Passengers Rwts FAQ

Portland, on 2,0 310 248 29 11.7

Nice 1.0 214 171- ip

Accra lA 246 197 13 9 5

Iliac ". in 146 9

Pisa 0.8 183 146 8 5.2

Brussels 3.0 SW 479 0

Amman 1-3 303 242 10 4.2

Las Vegas 9,7 1,588 1,2" 52 4.1

New Orleans 2.9 429 343 9 2.6

Austin 1,9 02 in 3' MUM
Madrid 2.9 908 726 17 23

Tel Aviv 1$1 858 as 1:3 M
London/Heathrow 15.6 4,391 3,513 54 1.5

Dallas 2.0 266 213 1

Mlaml 7.9 1,663 1.330 5 0,4

Connecting %at
Passengers Pase"Ors
an Boamd on Banned

EWR Market Flights Seats Passengers Fllghts Fllghts

Portland, OR 3.0 471 377 70 18.5

Las Vegas 5ti 1.069: 851.9 5s

Madrid 2.0 349 279 15 5.3

ems"is 00 *t 21

Copenhagen 1.9 401 321 17 $.i

Tel Aida 24- IN W) 23

Stockholm 2.3 567 454 19 4.1

London/Reathrm 7,9 1,852 ma. a 3:8

New Orleans 2.9 368 294 9 3.1

Aeatlo " 456 966 8' 24.

Dallas 9.3 1,217 974 17 1.8

Mbml 7.9 1'Io7ll t* 0 481..
Srn; r se: L'S pO ^- 4u gas ae.n^^r 4rfhrn . DcrF^armn 5or^BV: 05D07 Sch p rW!L T 100
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Federal and Airport Role in
Demand Management

'11ie current legal and institutional landscape must be considered
when implementing any of the discussed demand management
actions. In the Uniced States, the airlines sec operations, routes,
and vehicle technology; the airports provide and manage infra-
structure; and the FAA provides guidance and policy related to
airline and airport operations. These actors are complementary,
vet the bounds of their roles related to demand management are
not always well defined.

A i rcrafi operators play a large role in choosing and altering
operational frequency and vehicle types. Airlines incorporate
passenger demand and preferences into their fleet selection and
scheduling decisions, along with airport restrictions and com-
petition. A major challenge for airlines to alter operational fre-
quency, especially at congested airports, is that the right to land
is highly protected. Property rights related to slots are not well
defined. At slot-controlled airports in the United States, airlines
must use their slots 80 percent of the time over a defined time.
This rule (use-it-or-lose-it) ostensibly ensures that incumbent
carriers do not hold slots they are not using in order to block new

can be manipulated it a carrier holds man - slots,p	 y	 since the S
cent threshold is based on the carrier 's pool of slots at an airpu i i
and not on individual opemdons . la Guarding slots is wise from
chc carrier's competitive standpoint, as discussed earlier, the
competitive pressure to hold on to a slot often drives an a i rl i ne r-,
schedule a flight rather than shed it.

Two examples highlight the challenge of'encouragi n
peak spreading, In 2005, the FAA took a more proactive
in managing congestion and delay at Chicago O'Hare (Oft i)
after encouragement of the domestic carriers to self-rcgularc
their operations schedule into ORD had little impact.` At Elie
New York airport system, the FAA has determined the numher
of slots and the allocation of these slots since the 1960s. Wht n
additional LGA slots were made available through the 2000
Air-21° Act, delays skyrocketed at LGA.'-°

In contrast, the FAA and airport operators have essenria11
no direct control of operational activity, including whether a n
airline serves a particular airport, the frequency or time of d x,
of service, or the aircraft type or size used to provide sere icr.
In managing operations, the FAA influences airline oper.ir wi i,
through restrictions and policies related to airports. Spc. i h -
cally to demand management, the FAA establishes restri c r i, n,
on operations per hour, or caps, at the most congested airport,

(such as the New York airports). FAA also sets and refines p^ rl is
related to the airport's ability to influence operations through
pricing. The relationship between the airports and the FAA i,
complicated, as an airport both looks to the FAA for guidan:
and policy, yet asserts its own unique perspective on capacit%
management. The airport operator is not always in a position
to respond to changes in allocations, since terminal facilitic,,
including the number and size of gates, may not be i nre r, h.i n .'^-
able.

Restrictions on the number of operations per Eioti r at an
airport, or managing airport access to reduce congestion, liar
historically fallen in the purview of the FAA. The FAA man-
ages the airspace per Title 49 of the United States Code (U-S(_
subtitle VII", and has the ability to set operational limitation.
to "ensure the safety of aircraft and the efficient use of a i r p,

However, airports have longbcen able to establish fees anti

charges for aeronautical use of the airfield, yet this char ,,c : a i

only cover the cost of operating the airfield. This includes L h c
right to set minimum landing fees designed to affect various
weight classes of aircraft differently, with the intent of prov id i m;,

incentives to reduce airfield delay during periods of congestion.
This ability was extended in 2008, when the FAA and the OfFicu
of the Secretary of Transporration amended the 1996 Rates and
Charges Policy. The amendment allows airport proprietors to
establish a two-part landing fee that can incorporate congest ion
concerns in a (peak) period and the weight of the aircraft; i n
effect, it can provide a price signal to give incentive~ to ai rl i nc. to
modify aircraft gauge and/or reduce frequen: t.

19 Lavine. Michael E., "Airport Congestion: When Thcorn 1	 -	 . .
University law and Economics Working Papers 159, 2008. ht,

tcwp1I59
19 FAA. Congestion and Delay Reduction a Chk:W O'Hare International Airl
Federal Register. Do,:ket Number FAA•2005-20704. March 25, 2005.
20 Ball, M., Donohue, G. L_ koffman, K. Auctions for the Safe, Efficient aadEq r,
Alfocadon of Airspacc system Resources. In Cramton, P., Y. Shoham and R. Stei nlr,
eds. Combinatorial Auctions, MIT Press. Cambridge. Chapter 22, pp 507-538. 20, :
21 Mw exception is the PorrAuthority's Perimeter We imposed on aircraft at LC
22 lbid

23 United States Government Accountability-Office, National Airspace System: I r
and FAA Actions Will Likely Have a Limited Effecr on Reducing Delays during Si
2008 Travel Season. Testimony before the Subcommittee on Aviation Operations. Saic
and Security, Committee on Commerce. Science, and Transportation. U.S. Scnarc. GA( )
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V'hile the amendment to the 1996 Rates acrd CAnges Poliq
was „cicomed by airports and the airport trade organization
(Airports Council International-North America, ACI-NA)
because it gives airport managers localized control, there are
complicating factors and a history of challenges related to impos-
ing differentiated charges. The first challenge is related to the
assurances of Airport Improvement Program (AIP) grant recipi-
ents by Title 49 USC 47107. Airports accepting AIP funds must
make their airports available for public use without diwriminat-
i ng and must not impose substantially different charges on air
carriers. This is in clear conflict with the new policy on two-part
Landing fees; furthermore, there have been examples that illus-
trate this conflict. As mentioned earlier in this chapter, in 1988,
The Massachusetts Port Authority (Massport) implemented
higher landing fees for small aircraft at Logan to manage conges-
tion, resulting in a significant drop in small regional aircraft.
Th is program was part of a larger demand management initia-
tive called Program for Airfield Capacity Efficiency (PACE).
_f he landing fee charging scheme was found to be in violation of
Title 49 USC 47107 requiring the airport to be available to all
aeronautical users on "reasonable terms without unjust discrimi-
n,ation."

A limiting factor in making this a viable alternative is
maintaining revenue neutrality, i.e., that the total amount that
an airport operator can charge the air carriers collectively cannot
exceed the reasonable cost to operate the airfield. This gives the
operator limited flexibility in varying the fees. Since it takes a
sign ificanr variation in fees to affect behavior and the off-peak
"valleys" are so close to the peak volumes, there is limited room
to shift traffic. It becomes impossible for the Port Authority to
maintain revenue neutrality while encouraging upgauging and
i ncreased use of the off-peak through two-parr landing fees.
This is particularly true for airports where demand exceeds
capacity for many hours of the day, such as LGA. Compound-
ing the problem are the Port Authority's long-term flight fee
agreements with the airlines that define how those costs are
assigned. Although regulations have changed that enable airport
operators to charge carriers certain other airport costs, the flight
tee agreements do not have these provisions. It is not clear that
either party would be amenable to modifying the agreements to
include these provisions.

In a session of the 87th Annual Meeting of the Transpor-
tation Research Board in 2008 on capacity issues at the New
York airport system and airport capacity issues nation-wide, an
airline representative noted that the airlines reluctantly real-
ized that caps were necessary, but felt the number was too low.
Th is suggests caps could be tolerated and understood by those
who have to endure them if they felt they had input into their
development. Furthermore, despite limiting new entrants, caps
keep competition alive at a single airport by limiting a carrier
with a hub from defending its turf by increasing the schedule
and decreasing fares in response to a new entrant. However, with
caps, the incumbent is in a much better position than a new
entrant. An incumbent can use its large number of slots to drive
out new entrants despite a cap.

An airport is uniquely positioned to develop demand
management solutions. Coogan et al. (2009) discuss how airport
operators understand their airport in a very detailed way, and
that cookie-cutter solutions do not necessarily work for indi-
vidual airports. The authors present a mechanism through which
the FAA provides guidance and empowers airports to manage
delay in a way that is tailored to the individual airport. Airport

knowledge is particularly important when it coines to policies
that involve a direct interaction of the air side and land side, such
as slot auctions or slot lotteries of existing slots. 'There is a need to
balance all the functions related to airport operations. Airlines
invest in terminals; they hold long-term Ieases over gates and
balance their schedules with their infrastructure. If there were a
lottery or slot auction, it is unclear how landside resources should
be allocated, should an entrenched airline lose slots to a competi-
tor. The core of this issue, balancing the land side with the air
side, is in effect a policy issue of balancing the actions of the FAA
(airside) at the airport (landside). When the FAA makes policy
that directly affects the airside and indirectly impacts the Iand-
side (such as operational limitations), an airport may disagree;
this action is however within the purview of the FAA. However,
if the FAA makes policy that directly effects the landside opera-
tions, the operation of an airport and an airports relationship
with the carriers is directly impacted. Based on experience, the
airport could intervene. In 2006-2008 as the FAA looked to set
operational limitations and auction slots at the airports operated
by the Port Authority, the airports along with ACI-NA rejected
these actions."

Summary

Increasing throughput in the absence of increased capacity
will meet many challenges in the region. As a highly congested
system and one that is under fierce competition, voluntary peak
spreading is unlikely to yield results. However, in a slot-con-
trolled environment, adding flights in the off-peak, rather than
moving them from the peak to the off-peak can be helpful.

Implementing peak-period pricing could yield little response
if airlines are making a large profit by serving a market at a
particular time, or if they are avoiding a loss of profit by not
ceding market share to a competitor. Peak period pricing has
a similar problem to peak spreading as it is limited by the high
level of operations throughout the day at the three major air-
ports. Unlike peak spreading and peak-period pricing, auctions
are able to ensuring the value of a particular slot to the airline is
maximized, however auctions and lotteries have the problem of
balancing the requirements of the various institutions involved
-- primarily the airport operators and FAA. Banning smaller
aircraft is in direct conflict with the Essential Air Service (EAS)
Program; furthermore, it could run counter to how an airline
values serving a particular market. Each of these actions has
its individual benefits. For example, auctions or the lottery can
assist new entrants and hybrid peak period landing fees can cre-
ate incentives for the use of larger aircraft. However, they all face
the pitfalls discussed here. They also do not ensure that through-
put at an airport will increase. Increasing the cost faced by the
airlines does not necessarily mean the price seen by the passen-
ger increases, as it is highly dependent on how the airline values
service in a particular market in a particular period-

As a result, there are limited actions available to increase
throughput in the absence of increased capacity. If throughput
alone is the goal, actions that influence gauge more directly
may be required. These could include minimum seat capacity
requirements in the peak period or other related policies such as
frequency caps in a market. They achieve what pricing may not,
which is guaranteed higher gauges in the peak. However, such
policies raise their own challenges as to the institution empow-

24 Unitcd Sratcs Department of Transpurtation. Federal Aviation Admi nisrrAdon. C',-,
meats ofthc Port Authority of New York and Newlersey on operatingfimitaxiona at N, •.^
York LaGuardia Airport. Docket Num6er 25709. December29. 2066
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cause other problems. a study of LGA found that upgauging
a certain Heel type can actually decrease throughput becaus,
spacing requirements.

A main challenge in discussing the increase of throughpi
is that there are many competing goals to throughput, includ i i r
delay, passenger service, airline business practices, and institu-
tional relationships. Certainly, if dumighput is the goal, the Por-
authority could only allow heavy jet aircraft to land ar the N,--,,
York airports. but this is not practical from many perspectiN
As such, perhaps for the management of new capacity, the F:l
and airports must work together to establish a common men i
that includes these competing goals. Once this common meta:,
or a set of constraints related to the competing goals, is estab
1 ished, strategies to increase throughput could be better defi t:

In sum, of all the actions examined in this chapter, three
stand out as having the greatest merit. These are a) addition
of flights in the off-peak for a slot -controlled environment, 1,
capping frequency in selected short-haul markets, and c) usi n

auctions and lotteries as a means to allocate newly created
capacity. Of these actions – adding off-peak flights is in realit
a non-action, It has occurred over time and this trend would
continue, especially at EWR and JFK. Peak spreading allows the
airports to serve more passengers without requiring any active
steps of either a regulatory or pricing nature. However, over r i 131C

as demand rises, without any gains in the airspace and runwa%
capacity at the three major airports, peak spreading will beco!, c
ineffective, with the off-peak hours no longer able to absorb t
growth.

Actions such as the banning of flights of a given set of c I^ a i

acteristics can be measured by their known outcomes – them
xv ill be so many fewer flights at known times, and that manN
passengers who would be affected. In contrast, the impacts of
pricing measures are less certain, with little empirical data as
guidance, and their results more speculative. Consequently, con-
siderably more analysis was possible for regulatory actions.

The other two actions – capping flights to some markets and
i ncremental auctions -- can offer some capacity gains, without
major negative consequences. Capping some flights between
LGA and Boston and Washington-National can open up sp.r t'
For about four more flights per hour over the 14-hour Peak a i
LGA, but can do little at the other two major airports whe rc
shortfalls of capacity will be worse. An incremental auc r i, ,!, ,
combined with lottery features could also help expand t 
ability of the airports to handle more passengers. A judgiiic rte

about whether to pursue this approach will depend on how this'
work in concert with others being considered in this report and
whether they can beaccompIi ,hcd.,'irh.,rrr ,t Ernv, rr c! lari,n
difficult to achieve legislatio i i.
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Chapter- 10

Options to Expand the Major Airports

This chapter explores the potential to physically expand (or
reconfigure) the three major airports to meet the projected
demand that cannot be accommodated by the various other
actions discussed in this report. Any expansion of these
airports is bound to face serious opposition because of their
location in a highly developed region. Yet, expansion is not
unheard of in our region historically, elsewhere in the United
States more recently, and around the world today.

Airport Expansion: Then and Now

Expansion of the three major airports in our region has
occurred in the past as Figures 10.1 to 10.3 make clear, each
having grown dramatically since they opened. Figure 10.1
shows how LGA was expanded from a 137-acre facility in
the 1920s to 568 acres with its opening by Mayor LaGuardia
for commercial passenger service in 1939. Further expansion
was accomplished through a mix of landfill and the construc-
tion of piers to extend its runways to their current length of
7,000ft, bringing the footprint to 758 acres in 1964; and it has
expanded only slightly since'.

At EWR expansion occurred in two major steps in 1947
and 1957, enlarging its footprint from a scant 78 acres to the
2,207 acre-airport that it is today. In 2000 the two paral-
lel 4/22 runways were extended northward, as illustrated in
Figure 10.2. This airports layout has been radically altered
throughout the years, with the terminal area shifting from
the northern part of the site to its western edge when the Port
Authority substantially reconfigured the airport in the 1970's.

JFK's footprint has essentially remained the same since
it opened in 1948, a testament to the foresight of the airport
planners and public officials at the time. Almost 5,000 acres
was set aside for the site, more than twice the size of EWA:s
current footprint. However, as seen in Figure 10.3, the orienta-
tion ofJFK's runways have changed repeatedly over the years,
with the present central terminal area and runway configura-
rion not appearing until the 1960's. The most recent expan-
sion of the airport occurred in 1998 when the port Authority
acquired off-airport properties to extend the AirTrain from the
airport to Jamaica and Howard Beach (which is not reflected
on the map above).

Historically, these airports have not remained static, but
have been expanded and reconfigured, responded to traffic
growth and technological change. This evolution has been

critical to meeting growth in aviation in the region in the past,
and further changes to these airports may be needed to meet
projected growth.

Airport expansion projects are underway all over the world,
especially in Asia where airports are being modernized at a
breathtaking pace and, as covered in Chapter 7, newgreenfield
facilities are being constructed to accommodate the rapid rise
in air passenger travel. China has plans to construct 97 airports
in the next twelve years, meaning that 82 percent of Ch inese
will live 100 kilometers or less from an airport in 2020.~

Expanding an airport is a complex process; there are
many issues to be considered and impacts mitigated. In some
countries, regulations are less stringent and local communities
are not as empowered as they are here in the United States.
This does not mean that airport expansion is no longer a viable
option in this country; it just requires more consultation, time
and is typically more expensive. Expansion projects are being
planned or underway at several U.S. airports right now. Two
are discussed below.

Two Domestic Airport Expansion
Examples - Chicago and Philadelphia

Like Mayor LaGuardia in his time, Chicago's Mayor Richard
M. Daley has been the driving force behind airport expansion.
Under his leadership, a $6.6 billion dollar modernization of
Chicago O'Hare International Airport is underway. A massive
reconfiguration and expansion of the airport will remove two
intersecting runways, build four new runways, close two others,
and lengthen two runways to create a modern seven runway
airport with five parallel runways, which is shown in Figure
10.4. New terminals, taxiways, aprons and a control tower
will also be constructed, requiring the taking of 433 acres of
property. Some of these projects have already been completed
(one new runway, a runway extension and an air traffic control
tower) and the construction of five of the six parallel runways
is scheduled for completion by 2014. The expansion of O'Hare
will reduce departure delays by twelve minutes per aircraft by
2018, from today's average of 17.1 minutes to 5.8 minutes'.

Philadelphia's International Airport is embarking on $5.2
billion dollar expansion program. The final plan, shown in Fig-
ure 10.4, would extend two existing runways, construct a new
9,103 feet parallel runway and build a new commuter terminal,
adding 3.6 million square feet of new terminal space and 30
new gates'. The FAA has calculated that these improvements

I The acreage figures for WA include a section of Bowery Bay, runway piers and apub- 2 http:/Iwwwchinadsiiytomcn/buchina/2008-03/25/content 6563240-htm

I is park that is adjacent to the airporti these arc" are not officially put of the airport.	 3 Chicago O'Hare Final ErMfonmennl Statement, Federal Aviation Adminismi i - Ti.

The existing airfield (aside from tlxpiers), terminals, garages and internal roadways total 	 July 2005, Section Ill, PS 56.
nily680acres,	 4 httpJ/www.phl-cep-cis-tom/pdfs/feisCFinal_3 EIS_ch3_md_080910.pdf,pageSO
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wou Id reduce the average annual delay per aircraft from ten' to
fi ve minutes. The FEIS and record of decision are expected by
the end of the year and construction is estimated to start by the
summer of 20116.

Challenges of Expansion
- Regional Airspace

The relativel y close proximity of the three major airports to each
other and to other busy airports such as Teterboro, combined
with the high volume of air traffic being handled in the entire
system and configuration of the airspace, limits the range of
options available to expand each individual airporr. When the
New York region's airports operate at their highest capacity,

1 The tai mitrutedelay figure for PHL is based on 2009/2010 annual aw age delays
departure/arrival).

I j: , l • I ,. 1' ... „cfic I. fi, t'r<T..:..,:! 1,.=T:.,,r,.r, Airportsofthe World Mjq;Wne,

they use intersecting and converging runway operations. Using
intersecting and converging runway operations increases the vo I
utne of airspace required to operate each airport, creates airspac
conflicts between operations of adjacent airports, and increase
the system vulnerability to disruption by poor weather.

By contrast, examination of the airport development pro-
grams for the Chicago and Dallas metropolitan areas show that
individual airports and airport systems operate most efficient]'
when all of their operations are conducted in parallel. Atlanta,
Chicago O'Hare and Dallas Ft. Worth airports have master
plans for the development of up to six parallel runways that sup-
port up to four independent parallel arrival airspace corridors.
All three of these airports now have or will soon have five paral-
lel runways supporting three parallel arrivals airspace corridtrr,.
These plans replaced intersecting and converging operation,
from their original designs.

Substantially increasing the capacity of the New Yo r k
airport system requires realigning the airspace system ti, C ITAre

parallel operations between the airports and eliminate croS, i 1 -10

operations as much as possible. Similar to the large airport opc r.t-

i92b
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dons of Atlanta, Chicago, and Dallas, the New YOrk systeln ;t15o

ideally needs an airspace design that supports fourparallel inde-
pendent final approach corridors since this configuration would
provide better all-weather availability of airspace capacity.

The airport expansion options presented in this Chapter fit
within four regional airspace structures:

• The existing airspace — this group of airport expansion
Options examines optimizing the current airfields within the
current airspace structure.

• Realign the airspace at JFK to a more cast-west orientation to
reduce some of its conflicts with LGA, but retain the existing
airspace at LGA and EWR (also described as ncc "JFK 7/25"
airspace).

• Realign the airspace to optimize airport operations in a
northeast southwest orientation (also described as [he "All
4/22" airspace).

• Realign the airspace to optimize airport operations in
a northwest-southeast orientation (also described as the
"13/31" airspace).

All the airport expansion options are evaluated and clas-
sified here using one or more of these four airspace categories,
both with and without implementation of the FAA's NextGen
program. This program provides opportunities to create new
airspace geometry, which will ease many of the requirements for
long, straight-in flight paths for arriving flights and for closer
spacing of parallel airspace routes. This in turn reduces the level
of airspace conflicts and increases the number of airport devel-
opment options available. The JFK 7/25 and 13/31 airspaces
require G-BAS or RNP 0.3, two NextGen technologies that
were detailed Chapter 5.
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Expanding Airports within the Existing Airspace

'Ihe current airspace patterns at the four airports, including
TEB, are depicted in Figure 10.5. The existing airspace provides
si ngle northeast/southwest airspace corridors for each airport.
J FK also has the option to use a northwest arrival corridor for
dual arrivals- However, this option is only available about 40
percent of the time due to prevailing winds. LGA uses Runway
13 for the majority of departures. This usage limits JFK to a
single arrival corridor for its dual 4/22 runways. EWR has an
arrival corridor to Runway 11. However, this corridor overlaps
with the arrival corridor to Runway 6 at Teterboro, which limits
its use. These conflicts are graphically illustrated in Figure 2.12
in Chapter 2.

However, even within the limitations of the current airspace,
it is possible to improve the airport runway systems by climi-
nating runway intersections or through development of closely
spaced parallel runways. Closely spaced parallel runways allow
controllers to more easily separate airborne departures from
arrivals. Eliminating runway intersections or decouphng the
runways reduces the coordination required between arrivals and
departures under many conditions.

Elements of the FAAs NextGen program will improve the
existing airspace in two ways. First, more precise navigation
tinder RNP allows closer spacing of routes, which allows devel-
opment ofaddirional routes, especially for departures leaving
the airspace. These options can be implemented during the fir,
phase ofthe NextGen program. The FAA will need to redesi,
the airspace to create these additional routes. These routes m.,
also reduce the interaction of LGA departure on Runway 13
with JFK operations. Second, curved or segmented arrival route.
which should become available in the first phase of the NextGen
program, will allow more operations on secondary arrivals co
dors to Runways 11/24 at EWR or Runwa ys 13L or 13R at 11

Expand Airports within JFK 7-25 Airspace

Realigning the JFK airspace approximately 30 degrees clockwise
from its current 4/22 orientation, as shown in Figure 10.6, will
allow LGA to operate Runway 13 departures as operated today,
but without conflict with JFK air traffic. This airspace option
also requires the rotation of JFK runways 30 degrees clockwise
from their current 4/22 orientation to 7/25. While this option
eliminates conflicts to the north ofJFK, it creates new conflicts
to the south. These southern conflicts can only be relieved using
new curved altitude-separated or segmented arrival paths that
are anticipated under the first phase of the NextGen program.
Therefore, without NextGen, this option falls by the wayside.
In addition, it relocates JFK arrival and departure traffic from
their current corridors to areas that have fewer aircraft with the
existing airspace.

This option makes no changes to EWR or LGA airspace.
Thus, the options available to expand these airports within the
existing airspace are also available within this option.

lib - Optiongtc) ExpHnd the aio r ^^irpnrt.^ • Fr.rion:91 Rim AStiocrgtiro



New Conventional Airspace (4-22)
SOLIMe: Regional Plan Association

^rCAGQ!C81 C: q-11

•••^ 4`.aia^ 1,4^!crolO^,cal Conditions	 _- r!--

^'` TEB	
1F?•f 
fc
	 ^..^^ 	 .	

1

EWR	 /-.1-ARR-071
^P

}

r
P

3FK

Expand Airports with New All 4-22 Airspace

This airspace design, depicted in Figure 14.7, draws upon the
airspace design experience of Chicago, Atlanta and Dallas, where
efficiency was improved by reorienting previously converging or
intersecting flows to make them operate in parallel. This airspace
option delivers its highest capacity when each of the three air-
ports has at least two parallel runways.

Wind conditions at JFK and LGA dictate that they operate
only on their 13/31 runways about two percent of the time, or
about 180 hours a year. However, these hours occur only a few
hours at a time, therefore affecting anywhere from 18 to 30 days
i n a year. To avoid impacts on so many days, the airspace design
must also retain some of the existing airspace structure that
supports operating in the 13/31 directions. Wind conditions at
EWR are sufficiently different from JFK and LGA to allow a
potential closure of Runway 11/29. In contrast, the wind condi-
tions that force use of Runway 11/29 at EWR occur less than
one percent per year.

Redesigning the airspace to the 4/22 configuration does not
require NexrGen. However, it is possible to further oprimi= this
airspace with the NextGen program.

It is possible to implement this airspace design without
improving the runway system at LGA. In this case, LGA would
operate as a single 4/22 runway airport supporting about 54 air-
craft per hour, sacrificing about one-third of its current capacity.
With NextGen I LGAs capacity would essentially remain the
same as it is today, 7I operations per peak hour, by quickly turn-
ing departures off Runway 13/31 to a 4/22 flight path. If Next-
Gen does not materialize as anticipated, an additional runway
would be required at JFK to replace the capacity lost at LGA.

New NextGen Airspace (13-31)
Seurm Regional Flan Association
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Expand Airports with a New 1131 Airspace

Similar to the Runway 4/22 airspace, the 13/31 airspace design,
shown in Figure 10.8, draws upon the experience of Chicago,
Atlanta and Dallas. However, the call buildings in Lower
Manhattan and significant site constraints preclude implcmen-
tation of this airspace orientation at EWR. Thus, EWR would
maintain its existing airspace corridors (4/22) within the 13/31
airspace design. This airspace design requires parallel runway
operations on the northwest/southeast 13/31 runways at LGA
and JFK.

Wind conditions at JFK and LGA require the use of their
4/22 runways up to four percent of the time as a sole operating
direction. Thus, the airspace design must contain the elements of

the existing airspace to support operations on the 4/22 runways
during these times.

The tall buildings in Lower Manhattan currently preclude
simultaneous arrival operations on Runways 13L and 13R air
JFK. This restriction may be removed with airspace design
improvements enabled by the first phase of the NextGen pro-
gram. NextGen would allow for altitude-separated parallel turns
to both 13/31 runways, eliminating the conflict with Manhat-
tan's skyscrapers. Given this limitation, the 13/31 airspace design
option is only available after the implementation of the NextGen
program.

Similar to the All 4/22 airspace design, it is possible to leave
LGA unchanged, but limit its operation to a single runway. This
option requires development of an additional parallel runway at
JFK to replace capacity lost at LGA unless the precision in Next-
Gen II reaches a level that would allow LGA to quickly turn
departures off its 4/22 runway to the 13/31 airspace, remaining
north of the JFK airspace. Unlike the All 4/22 airspace, the
13/31 approach For JFK is within two nautical miles of potential
deparcure routes from LGA and both aircraft would be heading
directly at each other. The capability to enforce the safely margin
required to make this configuration a reality is beyond what is
currently envisioned for NexrGen I and possibl y NexrGen 11-



Challenges of Expansion - Local
Development Constraints

Airport expansion often involves issues that go beyond the
technical engineering challenges that are part of every major
construction project. In many cases off-site expansion impacts
rend to be more intractable and costly than the construction on
ncc airport. These issues include.

• Noise impacts to surrounding communities

• Offsite property acquisition, takings ofprivate property or
expansion through the use of fill

• Obstructions to flight paths, manmade and natural

• Construction impacts, onsite to airport operations and
offsite

• proximity to protected open spaces (Gateway National Rec-
reation Area) or other highly significant infrastructure (Port
Newark and Elizabeth or major highways)

The nature of aviation dictates that aircraft must operate
outside the confines of an airport. In many cases aircraft noise
associated with new approach and departure paths extending
over residential areas generates the greatest local opposition
to expansion. If a new runway is constructed at any of our
airports, especially with a new orientation, communities that
might have not experienced aircraft noise in the past will now
have aircraft operating above them. These new approaches may
also limit development in these corridors, as building heights
must conform to aircraft descent paths so they do not obstruct
their approach to the new runway (s). In the New York region
the three urban airports are largely surrounded by residential
areas. Noise impacts to residential areas are therefore unavoid-
able and any changes to the configuration of one of our airports
could expose more residents to aircraft noise, even as others
might experience less. In the long term, precision navigation and
continuous descent approaches under NextGen might reduce
the population affected by limiting the variability in an aircraft',
flight path, narrowing the area exposed to high noise levels.
However, this precision will mean that some affected residential
areas would experience more frequent aircraft noise, unless Hight
paths can be rerouted over highways or other non -residential
areas. Noise impacts are a current reality and any expansion at
the three airports will likely alter areas exposed to noise — creat-
ing new areas and reducing current areas. There are also local
constraints unique to each airport.

JFK Local Development Constraints

Many expansion options at JFK will likely require fill in Jamaica
Bay. This would face considerable challenges from local and
national environmental advocacy groups, since the Bay is part
of the federally-protected Gateway National Recreational Area.
Currently, the authorizing legislation for Gateway explicitly
prohibits the future expansion of JFK 's runways into the Bay-.

- FI.R.1121Scctioni{d}'The authorityofthc Secretary ofTranspartariontomxintai..
.end operate existing airway facilities and to install necessary new facilities within the
cercacian area shall i,c executed in accordance with plans which are mutually acceptat.!.

to the Secretary of interior and Secretary of Transportation and whirl? an ton3istent .5
both the purpose of this Act [HR. 11211 and the purpose ofexisting statures dealing-it ]
the establishment, maintenance and operation of airway facilities: p rovided. That not h 3
in ch Is wrion shall authorize the expansion of ai rport runways into Jamaica Bay or air

A portion of the Ba y that borders the airport includes a "dead"
section called Grassy Bay along the edge of runway 13R/31 L
(Bay Runway) that was dredged to 60 feet to construct JFK in
the 1950's and a section of wetlands adjacent to the 4/22 parallel
runways. The borrow pits in Grassy Bay are over 50 feet deeper
than the rest of Jamaica Bay, preventing the natural `llushinu'
process from taking place and concentrating pollutants and
toxic sediment. As a result, some scientists have suggested that
reshaping the borrow pits would benefit water quality, fish and
wildlife. JFK is also surrounded by highway rrrfrastructure to the
northwest and residential communities to the west, norrh and
southeasr.

Over the past decade, the Port Authority and the airlines
have invested heavily in redeveloping the passenger terminals at
JFK, additional investments are also planned over the next five
years. Any changes to address airside needs that would require
the modification or removal of these passenger facilities would
have to be weighed against these prior investments and the costs
of locating and constructing replacement facilities. Furthermore,
legal issues that pertain to airline's terminals and their lease
agreements with the Port Authority further complicate marrers,
arguing against advancing development options that requ ire
reconfiguration of the Central Terminal Area (CTA). In con-
trast, many of the cargo and maintenance buildings at JFK are
older, and are not well configured to support more modern air
cargo operations. Development options will consider rcconfinur-
ing or relocating these areas.

LGA Local Development Constraints

Many expansion options at LGA will likely require fill
in Flushing or Bowery Bays, and could affect Riker's Island,
just 256 feet at its closest from the northwestern corner of the
airport. While Flushing Bay does not have the federal status of
Jamaica Bay, these options would still face considerable chal-
lenges from local and national environmental advocacy groups.
To the south of the Grand Central Parkway, expansion options
affecting the bordering neighborhood of Astoria would also face
opposition, as would options that impact Flushing to the cast.

EWR Local Development Constraints

EWR is surrounded on all sides by commercial uses, the larg-
est of which are the port complexes of Newark and Elizabeth
located east of 1-95/New jersey Turnpike, which runs the entire
length of the airport 's eastern property line. Expansion to the
west would potentially have to address impacts to the Northeast
Rail Corridor, a major intercity and commuter rail right-of-way,
U.S. Routes 1 /9, several commercial properties and Weequahic
Park located in the City of Newark.

The use of Runway 29 for straight-in arrivals is limited by the
height of buildings in Lower Manhattan. In addition, the loXV
altitude airspace over the Hudson River has a high volume of air
tour and helicopter operations. As a result, the use of this runway
is limited to Curved approaches using visual, G PS or GBAS
navigation.
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The Expansion Options

Expansion options were developed to address the airspace con-
flicts and landside constraints at each of the three airports. The
development of the expansion options was an iterative process,
with the options being refined throughout the evaluation phases
of the analysis. Fourteen airport expansion options were gener-
ated — seven for JFK, four for LGA and three for EWR. The
options developed are shown below using simplified diagrams
that show only runways, but not any new taxiways or holding
pads that would also be required.

Figure 109 arrays the seven development options for JFK
airport. It was paramount that any expansion at JFK addressed
its proximity to LGA, which is why options were generated for
all four of the proposed airspace categories. Even though efl"orrs

were made to minimize the amount of fill required, all but one
of the options will require some fill in Jamaica Bay. Any options
that required relocating the Central Terminal Area were ruled
out because of legal and sunk costs.'Iherefore, all the options
leave the overall configuration of the terminal area unchanged.
However, three options do propose to demolish most of the
western cargo and administrative area to construct a new parallel
runway. Options #3 suggests changing the orientation of the
existing 4/22 runways to 7/25 and constructing a new runway in
the western cargo area. Four options would demolish the north-
ern cargo area to make space to shift or construct a new runway.
There were two decoupling options forJFK, both requiring a
large amount of fill in Jamaica Bay. The JFK expansion options,
aside from option #3, do not extend the airport beyond its cur-
rent borders into the surrounding residential neighborhoods of
CZueens.

Three options were developed for EWR, two addressed the
existing airspace and one was proposed for the All 4/22 airspace.
A 13/31 orientation/airspace was ruled out for EWR because
there was insufficient space to clear the skyscrapers in Lower
Manhattan and the massive relocarions required within the
vicinity of EWR. The two decoupling options (#1 and #2) both
shift the crosswind runway offsite, impacting the Amtrak/ NJ
TRANSIT Northeast Corridor rail line, the road network, com-
mercial properties and Wecquahic Park in Newark. Options #2
would change the orientation of EWXs 11/29 runway to 9/27,
resulting in the demolition of the existing northern cargo area;
option #3 would also require the relocation of the cargo area as
well. The most ambitious scheme developed was the construction
of a third western parallel runway, as shown in Figure 10.10. The
existing terminal area would need to be completely reconfigured,
as it was almost 50 years ago.'Ihe Port Authority is already con-
sidering plans to demolish and reconstruct Terminal A south-
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west of the existing facilit y. -fbc entire "bulb head - or semi-circle
that protrudes into the airfield would be removed, along with
Terminal B. Terminal C would be reconstructed in phases to the
northwest of its existing footprint, its uncertain whether a new
Terminal B would be required as both Terminal A and C would
be considerably larger than the facilities that they would be
replacing. Runway 11 /29 would also be closed to make room for
the new parallel runway, the reconstructed Terminal C and to
remove the intersect runway conflict. A wind analysis confirmed
that it is possible to operate EWR with just a single orientation.

The options for LGA (Figure 10.10) were developed keeping
in mind LGAs dose proximity to JFK. The first option would
decouple the two intersecting runways by shifting runway 13/31
east towards College Point, blocking the entrance to Flushing
Marina and requiring the takings of commercial properties on
the peninsula". Options #2 and #3 both propose a new 4/22
parallel runway and would require the airport to operate primar-
i ly in a 4/22 configuration. Option #2 would construct the new
parallel only 800 feet from the existing runway, preventing inde-
pendent simultaneous parallel options, but limiting the impacts
to Astoria and Riker's Island. The third option would separate
the runways by 2,500 feet, which would allow for more indepen-
dent operations, but extend the runway deeper into the neigh-
borhood of Astoria and require the taking and demolition of
over half of Riker's Island. The last option (#4) would construct a
new parallel 13/31 runway on fill adjacent to the existing runway
in Flushing Bay and require the airport to operate primarily in a
13/31 configuration. This option would also require a small tak-
i ng on Riker's Island for the runway protection zone of the new
parallel runway.

The Seven Criteria Defined and
Evaluation of the Options

Until now, the expansion options have been evaluated qualita-
tively, based on observations and known physical constraints-
This section quantifies the benefits and impacts of the various
options using seven criteria - aircraft take-off and landing capac-
ity, cost, landfill and the environmental and community impacts.

The criteria used to evaluate the expansion options were
guided in part by the nineteen impact categories outlined in
Appendix A of FAA Order" 1050.1E CHG1, Environmental
Impacts: Policies and Procedures, which is referenced during
formal environmental reviews. Specific criteria drawn from
the order included noise, land use, historical/architectural and
construction impacts. Determining the capacity benefits and
estimating the cost of each option is considered essential to the
evaluation process and was added as criteria. The resulting seven
criteria arc:

• Capacity

• Cost

• Fill Amount

• Noise

• Construction Impacts — Onsite and Offsite

• Off-Airport Land Use Impacts

C:iriiield ballpark In Willets Point might also be a vertical obstruction during single
caginerakeoffs.

hLtp://rgLfu .gov/R,-gulawy_anii-Guida.nec	 3_Library/rgOrdcmnsf/0/2bb5c3876ba
1 ' 6I96257161004'?a403/sFl LE/Orderl 051). 1 ECHG l.pdf

Impact Criteria Seared
Off-Alrport land Use impacts

0 - 0 0 - no Impact
1- 1 - 40 1- commercial, recreational or public
2 - 41-60 hrstltuliaa impm
3-61-80 2 - residential Impact
4  81)
comdmcmm 111 wit	 Hlstorleal or Architectural Impacts

0-no  impact	 0 - No
1- minimal disruption (airfield only or 	 1 - Yes

undeveloped parcel)
2 - major disrul*c n (airkId. 	 end/

or landside or developed parcel. com-
mercial or residential.

Source: Reglon8l Plan Assoalatior

0 Architectural and Historic Impacts

The incremental capacity benefits for each option were
calculated by making several assumptions about the utilization
and configuration of new/extended runways or reconfigured
airfields. The details of this analysis can be found in Appendix
E. Airspace, air traffic control and proximity to the surrounding
airports were also factored into this calculus, with two "flavors"
of capacity calculated for each option. One scenario assumes
that the air traffic control system and current constraints would
remain as they are today; this is referred to as Current Rules
or ATC. The second scenario envisions the implementation
of NextGen I and partial roll-out of NextGen I1. This would
remove a number of the airspace constraints that exist today- and
in most cases result in greater capacity benefits for the options.
This is referred to as Next Gen or NG.

The costs are relatively first-cut estimates that are used
primarily to determine the order of magnitude of the invest-
ment that would be required. They include the costs of terminal
replacement (EWR, Terminals B and C) and relocation of
major pieces oflandside infrastructure (JFK, Van Wyck and
JFK Expressways and AirTrain). However, they do not include
the cost of environmental remediation (restoring wetlands in
Jamaica Bay) or relocation costs associated with moving facil i-
ties. A three to five billion dollar reserve was put aside with the
possibility that it could be required for mitigation of environ-
mental and community impacts

Many of the JFK and LGA options would require fill. Th is
landfill estimate was determined by calculating the area of run-
way, taxiways, holding pad(s) and associated safety buffer areas
that extended into the bays. Aside from one option that filled a
deep (60 feet) section of Jamaica Bay, the volume of fill required
was not accounted for.

Noise impacts to the surrounding communities were approx-
imated by creating a rough buffer that represented the 65DbI
noise contour area for each new configuration. The incremental
increase in population and housing units impacted was then
determined as part ofgeographical information systems analysis,
the details of which are covered in Appendix E.

There were two types of construction impacts considered
during the evaluation, onsite and offsire. Onsite construction
impacts mainly concerned disruptiveness of the construction
to airport operations. A severe example is the 7/25 options that
would completely reorient the airfield and disrupt landside
access to the airport. Offsite impacts included temporary exten-
sion of the airport outside of its boundaries, potentially impact-
ing highway or rail infrastructure or residential properties during
the construction process.
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4
Oecouple - 4/22
Shift Only	 24

Decouple - 4/22
and 13/31 Shift

New Triple 7/25s -
Three Parallels

JF K 	 1

JFK	 2

JFK	 3

Select Criteria Applied to the Individual Expansion Options

Added Capacity	 Construction
Nuav: ;; g 5 	 fop s per peak-h our'	 Impacu

— new a1010611Ied	 Oft-Airport	 Historical or
— retained	 Current Nett-	 Cost (in Landfill Noise	 Land Use	 Architectural Impact

Airport	 Option	 --removed	 Name	 Rufus	 (tent	 billiorm) (acres) impacts Impacts 	 Onsite OHstte Impacts	 Scare

/	 Triple 4/22s Throe
J/ Parallels -New

Single Western
4	 Runway

Triple 4/22s &
western 5123 - Four

JFK	 5	 Parallels	 73	 3-5-	 390

Northern 14/32
Parallels & Existing
Bay Runway - Three

JFK	 6	 Parallels	 0,	 49	 LO	 -	 2

W W W
34	 1.0	 4T2	 1

	
0	 1
	

1	 0	 3

W i__"
34	 1.2	 360	 2

	
0	 4

IN W ku
49	 4,0	 316
	

2	 2	 2	 2	 0
	

8

No

JF K 49	 1.5,	 200 0	 2
	

1	 0	 5

0
0	 2'
	

0	 7

0	 4

Northern 14/322 Par-
allels and Southern
13/31 Parallels

JFK	 7
	

Four Parallels	 4	 79	 2.1	 214	 3	 t1	 1	 1	 a	 5

Off-airport land use impacts were determined through
	

Administration Building constructed in 1035 at EWR and the
the use of geographical information systems to amass land use 	 Marine Air Terminal that opened in 1940 at LGA were identi-
data for each of the three airports, in combination with aerial

	
fied"'.

imagery. The focus of this analysis was to identify the residential, 	 Each of the four impact crireria — noise, off-airport Iand use,
commercial and open spaces impacted by the extension of the 	 construction and historical impacts — were given a store based on
runways and associated safety buffer areas. Residential impacts 	 the values in Table 10.1. The sum of the four scores was added to
would be the most severe at LGA. At EWR some options would
result in the taking of adjacent commercial properties and open

	 an impact index for each option to come up to a total score. The
higher the score the greater the impact. Noise carried the most
weight, with a score of four being possible for noise and a scorespace.

The evaluation of architectural and historical impacts was 	 of nine the highest (worst) value for all crireria combined. The
limited to only onsite facilities. Because JFK's central terminal 	 results are seen in Table 10.2A & B.
area would be preserved, only EWR and LGA were considered
under this criterion. The historic art deco Newark Airport 	

10	 1- 111t  1 HA 1

and LGNs in 1982.
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LGA	 4

EWR	 1

ParalkA 13/315	 102.5	 129 I^

Decoupie- 11/29	 19	 19	 0.8

2

3	 1	 0	 2	 0	 6

F_ '—I
L J

P'1

L J

Select Criteria Applied to the Individual Expansion Options

Added Capacity	 Construction
aer peak-how)	 Impacts

— r:en or moud*a	 Off-& err	 Historical or
— relmned	 curreat X4Kt-	 Cod (in LaoM NeW	 LmdUse	 Atchitmural Impact

alrprrt a U {tar.	 — ,.:mrriRd	 own	 hulas	 Qwl	 ilfkno (acres)	 Impacts Impacts	 Ossite Mite Impacts	 score

LGA	 1

LGA	 2

d I
Deeouple
	

6	 10	 0r5	 11 8 	3

Parallel Dependent
4/22s	 $	 10	 1,5	 73	 3

0	 7

i	 1	 1
	

1	 7

Parallel Independent
LGA	 3
	

4/22s
	

4£	 46	 2.5	 160	 A	 2	 1	 2
	

0	 9

EWR	 2
	

New 9/27	 is	 19	 1.0'
	

4	 1	 1 	 2	 1	 9

EWR	 3	 New 5/23 - OnS ie	 21	 35	 2.0	 -	 1	 0	 2	 0	 1	 4

Some important patterns emerge when looking at the 	 • At JFK, the four parallel runway options provide large

options in isolation.	 increases in capacity, 70-73 additional operations per flour
— more than double the capacit y- of EW R's preferred triple

• Higher cost options tend to generate greater capacity ben- 	 parallel option.
cuts.

Overall, the options at JFK provide the highest capaciries,
• Decoupling options that remove intersecting runways at all 	 yet the fill numbers and environmental impacts are greater

three airports require large amounts offill and have higher 	 than at EWR and LGA.
i mpact scores, yet provide some of the lowest capacity ben-
efits.	 These individual runway options at each airport cannot be

• Many of LGA's options, in isolation, do not provide much	 viewed in isolation, but rather in workable combinations. The

additional capacity and have relativity high impact scores.	
environmental/commtlnity impact scores, landfill figures, and
cost and capacity estimates, are used to evaluate the combina-

• EWR's triple parallel runway option does well, providing 	 tions developed next. As discussed earlier, these individual
substantial capacity with modest impacts.	 options were developed to address existing airspace constraints
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Existing Airspace (Decoupling)

a	 Configurawns (options)	 Capacity
o	 $

Capacity /Cost

a Cost Landfill	 Impacts
n	 EMIR	 LGA	 lilt	 ATC	 NO	 (billions of $1 ATC	 NG	 (acr-:.	 5cofe

A	 1	 1	 NC	 1	 43	 53 1.8 24	 29	 472	 9

A 2	
^^	 W	

2	 AS 	 53 2 22	 2r	 360	 10

A	 3	 2	 NC	 1	 43	 53 2 22	 27	 472	 12

A	 4	 2	 i1C	 2	 43	 53 2.2 20	 24	 360	 13

A	 5	 1	 1	 1	 51	 63 2.3 22	 27	 590	 16

A	 6	 1	 1	 2	 51	 63 2.5 20.	 2s	 478	 17

A	 7	 2	 1	 1	 51	 63 2.5 20	 25	 590	 19

A	 8	 2	 1	 2	 51	 63 2.7 19	 23	 478	 20

Modified JFK Airspace (7/25)

v $
=	 Configurations (options)	 Capacity Capacity /Cost

E Cost Landfill	 Imp,,cis

S	 EWN	 LGA	 JFK	 ATC	 NO	 (billions of T) ATC	 No	 (acres)	 Sco re

B	 1	 1	 NC	 7	 0	 68 4.8 0	 14	 318	 14

B 2	 ^^ !0 ^ S {}	 17

.	 e	 tu.'sc

New Conventional Airspace (All 4/22)

0
°—	 a	 Configurations (options)	 Capacity Cost Capacity /Cost	 Landfill	 Impacts

EWR	 LGA	 JFK	 ATC	 NO	 (bHSlms of 3y ATC	 NG	 (acl	 I	 Score

C	 2	 s	 2	 4	 70	 94 5 14	 19	 273	 16

C	 3	 --y'pmr-	 it	 '	 97	 11$ 7 14	 17	 463	 is

C	 5	 3	 3	 4	 110	 139 6 1s	 22	 360	 18

C	 6	 3-	 s	 5	 137	 154 a 17	 19	 550	 20

C	 8	 3 Only 4/22 or NC	 4	 44	 84 3.5 13	 24	 200	 9

C	 9	 3 Only 4/22 or NC	 5	 71	 We 5.5 13	 20	 390	 11

New NextGen Airspace (All 13/31)
*	 Configurations (options) 	 Capacity Capacity /Cost

o_ c
111 Cost Landfill	 Impacts
n	 EWR	 LGA	 JFK	 ATC	 NG	 ftwllioosof$) ATC	 NG	 Score

D	 1	 3	 4	 6	 0	 80 4.5 0	 18	 129	 10

D	 2	 a'r	 4	 0	 so 3 0	 IT 	 o	 8

D	 3	 3	 4	 7	 0	 110 6 0	 18	 343	 11

D	 4	 3	 Only 13/31	 7	 0	 So 4.5 0	 18	 214	 9

by either improving how the existing airspace and airports
Function today or to suggest a redesign ofthe current airspace. The Expansion Combina tions
Therefore, it's critical that they function togetherincombina-

— The Airspace Cr iteriontion, especially JFK and LGA due to their close proximity. The
following section develops and evaluates the combinations for
each of the four airspace categories — existing airspace, modi- Currently, over 80 percent of the northern New Jersey air market
fied JFK airspace, new conventional airspace and new NextGen is served by EW R, with a large majority of New York residents
airspace. choosing LGA or JFK I t , making the provision of sufficient

capacity on each side of the Hudson highly desirable. To this
end, each proposed combination includes capacity increases
on both sides of the Hudson, i.e. at EWR and at eitherJFK or
LGA, or at both. Out of 84 theoretically possible expansion
combinations (7 x 4 x 3), only 20 survived the screening process.
This process was primary driven by the four airspace categories.

I t FAA Regional Air Servica Demnad Scudy, 2007 — Passenger O!D Survey
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Unly the combination ,, that wouid improve upon the eximng
airspace were selected. The lone exceptions being the decoupling
Options that do not involve changes to the existing airspace,
all possible combinations of these options were evaluated. For
,ome combinations, expansion at LGA was not proposed or
operations were limited to only one runway, effectively cutting
i is capacity by a third. In most cases this was the result of the
combination including a more ambitious expansion option at
{ F K that required the additional airspace around LGA to func-
tion properly.

The seven criteria for these remaining combinations were
su mmarized for all 20 combinations and are shown in Tables 3a
to 3d along with the incremental capacity gains with and with-
out NextGen and the amount of landfill required (in acres). The
tables also include a capacity/cost ratio for each combination,
with a higher score indicating a higher per-unit (capacity) cost.
This ratio was generated for both the conventional air traffic con-
trol (ATC) and NextGen capacity estimates. The impacts score
column combined the impact scores of all options, resulting in a
possible total score of 27. NC indicates no change at the airport.

The eight existing airspace combinations in Table 103A are
decoupling options at all three airports, with half of the eight
combinations requiring no changes at LGA. The combinations
that included a LGA option resulted in some of the highest
impact scores and all required almost 400 acres of fill. Overall,
these combinations were relatively inexpensive, with modest
capacity benefits.

There were two modified airspace combinations (Table 10.2B),
both with no changes at LGA. These configurations required
NextGen to safely operate aircrah within the constraints of the
existing airspace. Both had modest levels of fill at JFK (318 acres)
and combined costs of about $5 billion. However, it would be
difficult to justify the higher costs and impacts (at JFK) of these
combinations when compared with the similar capacity benefits
and the lower cost of the existing airspace combinations, detailed
in Table 10.3A.

The new eon"ational airspace combinations, detailed in Table
10. 3C, would shift the existing airspace entirely to a 4/22 ori-
enrarion. The six combinations vary widely in capacity, cost and
impacts. These combinations would remove the crosswind 11/29
at EWR and place the 13/3 I's at LGA and JFK on standby, since
they would be needed on a limited basis under certain wind
conditions. In some combinations new parallels were proposed
at LGA and in others that airport's capacity would be cut by a
third (from 74 to 54 operations per hour), requiring it to operate
regularly only on just its 4/22 runway, or not change at all if
NextGen I is implemented. At JFK different pairings of three or
tour 4/22 parallel runways were examined, some having much
larger impacts, costs and fill. A third parallel runway located on
the current airfield was examined at EWR.

Overall, the results of this analysis were mixed.'Ihese combi-
nations required the most acres of fill and had the highest costs,
vet offered the greatest capacity benefit. However, if NextGen
benefits do not materialize then these combinations are Iikely to
be the best course of action. Because these combinations vary so
widely in the added capacity they offer, a choice among them is
I i kely to be dependent on how much additional capacity will be
needed when other actions recommended in this report are in
place. This will be discussed in Chapter 12.

Four combinations were analyzed in the new NextGen air-
space, which include multiple 13/31 runway options at LGA and
J F  and the triple-parallel 4/22 runways at EWR. The results
are arrayed in Table 10.313. This airspace requires the airspace
geometry changes made possible by the NextGen program. The

13- ;1  arrspacc does riot pro p idc an y addirionai capacit y with
existing ATC technology. In this NexrGen airspace, EWR
would operate on its 4/22's only, fully independent ofJFK's
and LGAs airspace. At LGA two options were examined, a
parallel 13/31 runway constructed on fill in Flushing Bay a i.
placing its 4/22 runway on standby or restricting regular op
tions to its existing 13/31 only, essentially cutting LGAs cap-
by a third. This reduction in capacity might be less if Next Gen
Il is implemented.

Two different airfield configurations were proposed at l
-- three or four parallel I3/31 runways, and placing the exia.
4/22 runways on standby. Not surprisingly, the four parall^
options in combination with parallel 13/31s at LGA resulted
in high fill and impact scores. The four parallel options at JFK
propose a new runway parallel to the existing Bay runway.
However, this section of Jamaica Bay is over 60 feet deep neces-
sitating greater amounts of fill. The combination with the lowest
costs and least impacts involve triple 13/31s at JFK and the
restriction of operations at LGA to just runway 13/31. This JFK
option would construct one new 13/31's on the north side of the
airport and retain the existing Bay runway as is. This combina-
tion requires no fill and has the lowest cost, but the capacity
benefit is relatively low. The new NextGen airspace combination
resulted in fewer impacts and reduced amounts of fill — with
one of the combinations requiring no fill at all. However, these
options require that NextGen I be implemented to realize any
capacity benefit. This places an additional risk and uncertamr,
on these investments, making these combinations an artracr
choice only if NextGen and the benefits they promise mater
ize. Therefore, the best option among these should be kept u
consideration until the benefits of NextGen become clearer.

Recommendations and
Implementation Issue

Expansion of our region's major airports a ill deliver only mod-
est gains unless it is accompanied by restructuring the regional
airspace. This existing requirement is most severe at LGA any

JFK which operate inclose proximity to one another. The ei,,,h:
decoupling options do not substantially address this contra i n,-

While it is possible to modify the existing airspace and JFK a i i
field to reduce the conflicts between J FK and LGA (7/25) with
one of the two options, this is a high cost proposition that does
not add much new capacity, even with the airspace geometry
benefits delivered with the NextGen I program. This elimin,i i
ten out of 20 combinations.

Reorienting the airspace to a single 4/22 operating dire
tion delivers significant capacity with existing air traffic cont r,,
procedures and does not link the airport capacity benefits to
the successful implementation of NextGen airspace. The 13/31
NextGen airspace at JFK and LGA also results in significant
capacity gains, but with fewer environmental impacts than most
of the all 4/22 airspace combinations. However, this airspace
redesign requires NextGen and is not possible under existing
ATC procedures.

The remaining 10 combinations from one or both of these
two categories — New Conventional Airspace (All 4/22) and
New NextGen Airspace (13/31) — will be evaluated further and
the finalists incorporated into several scenarios in Chapter 12.
Implementation of either of these two new airspaces will require
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FAA agreement and cooperation bctvicen various industry and
labor groups. There are a number of actions that the agency must
take for these concepts to become a reality:

The FAA must be open to a major restructuring of the
region's airspace. While the most recent airspace redesign
process has been plagued by legal challenges, which has
slowed implementation of the program, this does not reduce
the need to undertake a new airspace redesign that focuses
on accommodating higher activity at all three airports and
expanded airfields at JFK and EWR.

The size and timing of airport expansion depends upon
the success of non-development options that increase capacity
or manage demand in the region, and the region's tolerance of
higher aircraft delays. The interaction of airport expansion and
non-development options to increase capacity is discussed more
Fully in Chapter 12.

• NextGen I capabilities must include an RN P precision
of 0.3 or Ground Based Augmentation Systems (GBAS)
must be installed at LGA and JFK. This would forward the
implementation of the 13/31 or 7/25 JFK airspace or reduce
the amount of pavement needed at JFK under the all 4/22
airspace.

• The FAA working with labor and the airlines must acceler-
ate the implementation of the NextGen program; tangible
progress is the only means of increasing confidence in the
program. Without a clear implementation timeline, it will be
difficult to make capital decisions that hinge on NextGen's
implementation.

NextGen not only makes some of these expansion combina-
tions possible, but also increases their capacity benefits (in most
cases), resulting in cost savings and reduced environmental/noise
impacts.

In our region these environmental and noise impacts are
more acute than in other places. Noise is a major factor at all
three airports that will require consultation with community
organizations and support from local governments. NextGen
might help alleviate some of the variation in flight paths, reduc-
ing the number of neighborhoods impacted by new or mod i fied
approaches.

Expansion at LGA and/or JFK would most likely involve
landfill and disruption to the environment, requiring the Port
Authority to consider the following mitigation measures to:

• Regenerate and restore wetlands that have eroded or been
eliminated in]amaica Bay and potentially other areas on the
inner south shore of Long Island.

• Rehabilitate the shoreline, park areas and open spaces of
Floyd Bennett Field or Flushing Marina.

• Fund improvements to Flushing Meadows Corona Park

• Help to create new public waterfront access areas for local
residents

Expansion at these two airports requires striking a balance
between filling in open water/wetlands and the impacts (noise/
land) to surrounding residential communities. In most cases,
mitigating direct impacts to the residential neighborhoods will
be given priority in selecting the final combinations.

The preferred alternative at EWR is the 4/22 triple-parallel
configuration and removal of 11/29, which would act as the
primary operating direction in both the all 4/22 and 13/31
(JFK and EWR) airspaces. Expansion at EWR will be mostly
contained within the airport's existing boundaries; noise impacts
would not be as severe as those involving expansion at JFK and
LGA.
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Chapter 11

Airport Ground Access Issues

This chapter examines ground access to the region's airports.
It addresses the concern that the ability to reach (and leave)
the airports on the ground will be compromised as air pas-
senger traffic grows. The means to accommodate the growing
number of air passengers were examined to determine how well
the existing surface system can handle the expected growth.
Emerging from this analysis is a suggested program for study
and possible implementation.

Currently, the highway networks in the proximity of the
three airports are subjected to major congestion, as docu-
mented in Chapter 2. The addition of more air passengers using
the highway system, competing with overall traffic growth, will
translate into more congestion and delays, requiring more time
to get to and from the airports,

This chapter first examines how air passengers travel to
the three airports today and how they are likely to reach these
airports in the future in the absence of material changes in the
current transit and highway services available. The chapter then
highlights the airport access implications of projected air pas-
senger growth and the opportunities to address those implica-
rions by transit and highway improvements.

Also discussed are the access opportunities for the two
existing outlying airports — Stewart and MacArthur -- that
were identified in Chapter 6 as having a role in shifting air
travelers from the three major airports, thereby freeing up
capacity. Improved access can increase their attractiveness to
air passengers and potentially shift some travelers from the
major airports.

For each of the five airports, the opportunities to improve
transit access are discussed. Steps that should be taken to
address these ground access problems arc also suggested.

Ground Access to Airports
in the Region, the United
States and Overseas

The best way to gain a better understanding of the ground
:access situation is to examine how air passengers reach the
airports today. One valuable source of information is the Port
Authority's sample travel surveys at the three airports.` Table
11.1 shows the distribution of mode and trip origin, in absolute
number and percentage terms, for an average day in 2009 for

If, i, sample is based on inrerviewing passengers at gare waiting areas. The low sample
:.i : -one. in 25 or mare. and the sampling process could lead to significant margins
of error. 'ihe sampling merhod also could lead to biases. Although it cannot be certain
„het6r rhese sampling bias, fas-or one mode (wvr another, the difficulty in securing

 t,whenthey ate straziliedtoo
G : .,1..

trips to the airports. Since the data was collected only for trips
to the airports, the analysis here must assume that the trips
from the airports have similar characteristics.

The origins are grouped into five categories — Manhattan,
the other four boroughs, the counties outside New York Cit }°
but within RPA's 31- county region definition, and coun-
ties beyond char region, but in the four immediate states of
New York, New Jersey, Connecticut and Pennsylvania, and
beyond. Perhaps the most striking, but not surprising, feature
of this table is the high percentage of passengers who reach the
airports in motor vehicles, either personal or hired. With the
severe congestion found on many of the highways that serve the
three airports, this highlights the problem of relying on high-
way access to reach the airport. This is particularly an issue for
time-sensitive business travelers. About 80 percent or more of
the air passengers from the "other" boroughs and the suburban
counties reach the airports in cars, and even for Manhattan-
originating trips, the percentages are high. For Manhattan
trips, only about 20 percent reach JFK by rail or bus, to EWR
the public transit share climbs to 35 percent, and to LGA it is
only 9 percent, all by bus. For all origins, the transit shares are
15.7 percent for JFK,17.7 percent for EWR, and 11 percent
for LGA (excluding the local shuttles from hotels and remote
parking lots). For the three airports combined, 85 percent
(95,600 of the 112,600) of the passengers daily arrive at the
airports in automobiles. Passengers using local buses or vans to
reach the airport from private remote parking facilities or using
hotel shuttles are shown separately and not included in the bus
totals, since opportunities to shift them to rail or other bus
services are limited.

Unfortunately, despite the value of this data, cross-
checking the EWR results with actual rail ridership to EW R
indicates that the survey estimates are about 50 percent too
high. The share of all trips by rail at 13.5 percent exceeds the
value found by dividing the ridership counts by the local gencr-
ared air passengers at EWR. The methods used to sample data
require careful review by the Port Authority, and modifications
to the sampling method should be explored. The JFK data was
also cross-checked and appears to be more accurate.

While these percentages of transit use to the three airports
are low, they are not out of line with shares of transit to other
airports in the United States. A compilation of data for 27 U.S.
airports' indicates that the transit shares vary from 6 percent
to 23 percent. Of those with rail service to the airport, the
average transit share (rail and bus) was just under 13 percent
and of those without rail, the transit share was 10 percent. The
rail shares alone varied from 13 percent at DCA (Washington,
D.C.) to just 2 percent in Cleveland, with an average of just 6
percent. The airports with the higher than average rail shares

2 Airport Cooperative 	 i 	 i 	 iLr;,,> .Y<,r ,
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Ground Access Modes to Three Major Airports, 2009

Origin and Mode of Access to JFK

Other
Trips Manhattan Borougba Ile Room Few States USA Total

Personal Car 7.166 7,583 5,649 811 1,451 22,661

Herod ear &W 33i6;i1T 3,81}8 IN :9f m : %m
Subway / AlrTraln 2.788 732 463 30 322 4,334

Ludt / AlrYrahr qjfNEW 154 0 10 +l
Bus 1.107 375 127 122 67 1,798

Lomd Shuttle 1,613 -.LM 43B 152 745 3.8N
Total 22,094 1302 9,415 1,291 4,049 50,541

%dlbw # i8;7 XO *0

Outside
Other suburbs Region- Other

% Trips Manhattan Boroughs In Region Four States USA Total

% Persarral ter 32A 55.4 M6 6" IM;B 64:8
% Hired Car 40.4 26.9 21.1 13.6 323 31.8

% subway /
Aitrrala 12.8 5.3 4.9 2:3 7.9 8.6

% LIAR / Alr rain 2.7 2.0 8.0 0.0 3.9 3.5
% Bills

M=&.A^,4 94 1,7

% Local Shuttle 6.8 7.7 41 11.8 18.4 7.7

TOW alwdow
Origin and Mode of Access to EWR

o u tside
Other Suturrhs Ragioa- Other

Trips Manhattan Boroughs in Region	 roar S tates USA Total

Personal Car 1,357 753 11,966 1,297 1,468 16,841

IRned Car 30M 4'N AX44 M W, %934.
Rail to EWR 2,088 130 1889 54 431 4591

Bus 6*' 1 04 159 11 1,642
Local Shuttle 285 32 425 106 438 1,285

TOM 8:517 IM 3.37t1' 39}9+1:
% of Total 25.0 44 55.7 5.2 9.7 100.0

Other Suburbs
oatalde
Region - Other

% Trips Manhattan Boroughs In Region Four States LISA	 Total

% Personal Car 15.9 50.1 63.0 73.3 44.4	 49,4

% Hired Car , - - r	 JiM

% Rail to EWR 24.5 8.6 9.9 3.0 13.0	 13.5

% Bus 1010 9.9 1.4 9:0 0.3	 42
% Local Shuttle 3.3 2.1 2.2 6.0 13.2	 3.8

Total	 V	 1(0*	 so	 30x.0

Origin and Mode of Access to LGA

outside
Other Suburbs Region - other

Trips Manhattan Boroughs in Region Four States USA Total

Personal Car 1,222 1,537 2,398 95 1,224 6,477

Hired Car W.433 2,81fi 1:752 160 ;21578 '17.1m.
Bus 1,159 959 273 Ito 524 3,025

Loee1 Bhottla 116 193 $69

Total 13,054 5,493 4,480 365 4,520 27,911

%ufTetal 46:81 ' 16.0 is. 16.2 EIiO

Outside
Ocher Suburbs Region- Other

% Trips Manhattan Boroughs In Region Foar States USA Total

% Parsonal Car 9.4

% Hired Car 79.9 51.3 39.1 43.8 57.1 63.6

% Bus 8:31, :	 B 9.1 .30;^ 11.11 10.8
% local Shuttle 1.8 3.3 1.3 0.0 4.3 2.4

Total 388;6 K" ItJlii.O i0m :3ft:0'
S auce, Purr Auihorhy of New York and New Jersey and ReWonai Plan Association

w-cre tho,e that typically had trequcni service and a one -,car ride
-- Washington, D.C., Atlanta, and San Francisco, or where there
was a two-seat ride with relatively frequent service -- Oakland.
JFK and Boston. Perhaps as telling, the two with the highest
shares - Washington, D.C., and Atlanta - had direct service to
the terminal, not even requiring a transfer to an internal ci rcula-
tOr.

The U.S. transit shares are small when compared with
systems overseas. The 19 foreign airports studied range from
22 percent to 64 percent transit use, all higher than the U.S.
airports. This striking contrast can be explained in part by fac-
tors unrelated to the quality of the service - land uses outside
the United States that are more compact and more conducive
to transit use, a greater inclination to use transit, and higher
gasoline prices that drive up the cost of using a motor vehicle.
While not always easy to distinguish because of the variety of
idiosyncratic features of the airport access options in each city,
the data both in the United Stares and overseas suggest that
many features of the transit service are important to attract air
passengers to transit. These include:

• Short travel times that are competitive with highway access
modes;

• A one-seat ride, making the trip more convenient and easy to
negotiate;

• A ride directly into the air terminal, with no more than mov-
ing walkways required;

• A reliable service that is not at the mercy of road delays;

• A service that connects to a regional transit network to draw
from a wider area;

• Frequent service reducing waiting time and the need for
consulting a schedule;

• Availability of weekend, late night and "reverse" commute
service;

in Few stops between boarding point and the airport, which
creates both the perception and reality of a faster trip;

• Easy to use including ticketing and wayfinding; and

• Easy baggage handling with vehicles, grade changes (eleva-
tors and escalators), platforms, and walkways that are 'bag-
gage friendly."

Many of the systems overseas have most of these features,
and more often than not, the U-S systems lack many of them.
These features can serve as guideposts in the review of the oppor-
tunities in this region.

While it would seem logical to include low fares as a feature
to attract passengers to transit, the evidence as reported by Air-
port Cooperative Research Program: Report 4 - Ground Access
to Major Airports by Public Transportation does not consistently
support this.

The relatively low transit use at all the three major airports,
particularly compared to overseas airports, implies that the
transit facilities offered are not as attractive to the air passenger
as they might be if they featured more of the characteristics of
overseas transit systems. This becomes imperative as air pas-
senger volumes grow. Without improvements in the quality of
the transit options available, the reliance on unreliable highway
travel will continue, and the door-ro-door experience of air travel
in the region will inevitably deteriorate. Meanwhile, in addition
to transit improvements, actions that lower the demand on the
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Highways At or Near Capacity by 2035
Source: NYMrC. 2035 $PM Model

highways, such as more group riding or higher prices to drive,
as well as improvements themselves will have to be part of the
airport access solution.

Ground Access Opportunities by Airport

As detailed in Chapter 2, each of the airports in the region — the
three majors and the outlying airports as well -- have distinct
ground access challenges. At JFK the highway network that
delivers passengers, employees and cargo to the airport consists
of four major access highways — the Van Wyck Expressway
(V WE), which also handles most of the cargo trips to and from
the airport, the Belt Parkway from west and east, and the Nassau
Expressway. The VWE and the Belt Parkway are often congested
and the Nassau Expressway handles only a small fracrion ofJFK
traffic.

The primary transit option to JFK is the AirTrain, accessed
by the Long Island Rail Road at Jamaica or via four subway lines,
three atJamaica, or one at Howard Beach. Ridership has been
growing, but its attractiveness is hampered by the need for a
transfer. If using the subway to reach AirTrain, many stops slow
the trip. If using the LIRR. there are limited access points, and
only one in Manhattan at Penn Station. Express bus service to
JFK is subject to highway delays.

The highways around EWR are becoming increasingly con-
gested, as port-related and retail developments in the area con-
tinue to grow. Highway access from Manhattan is particularly
problematic, requiring the use of one of the two Hudson River
tunnels, which are often the subject of extensive delays. In peak

direction commuting hours, this problem becomes still worse.
Taxis from Manhattan to EWR are a poor choice for many since
taxis are forced to charge a high fare because of local regulations
dictating that New York taxis cannot pick up at the airport.

There are two transit access choices from midtown Manhat-
tan to EWR — NJ TRANSIT'S Northeast Corridor line to the
airport stop, or direct bus service from the Port Authority Bus
Terminal and other midtown locations. From Lower Manhat-
tan, transit choices are limited, requiring a trip to midtown. The
PATH system does not reach EWR, and using it from Manhat-
tan requires a three-seat ride. Transit access from New Jersey is
possible using rail from the many lines, but multiple transfers are
required. Bus service is mostly focused on near-in municipalities
in Union and Essex counties and can be spotty.

LGA's highway access is primarily by the crowded Grand
Central Parkway, although a network of nearby arterial roads
offers options to bypass some of the congestion. LGA has no rail
option to fail back on and although there is Iimited bus service.
Most LGA passengers use taxis or private cars to reach that
airport. A number of bus lines can be used to reach LGA, each
requiring a subway to bus transfer, and are subject to road traffic
delays.

The two outlying airports — SWF and ISP — have little access
problems by highways to serve their local constituencies, but they
might be more attractive to others, particularly the New York
City markets, if made more accessible. Against this background,
each of these airports is treated separately.

The New York Metropolitan Transportation Council has
modeled how much traffic will increase on the region's roadways
by 2035.
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Figurc 11.1 highlights ;in red', the expressway and major
roadways that would experience a volume-over-capacity ratio
(V/C) of 0.8 or greater by 2035 or the 150 MAP level. These seg
ments of the network would experience severe levels of conges-
rion, which will result in increased recurrent delays and greater
travel times. Almost the entire roadway network around JFK
and LGA would be affected. In contrast, most of the highway
network serving EWR would not experience severe levels of
congestion by 150 MAP, with the exception of a few segments
on I-78 and I-95. This furthers the argument for robust transit
improvements atJFK and LGA by the time the 150 MAP level
is reached.

As will be discussed later in this chapter, transit systems will
be hard pressed to limit the growth in highway use related to the
airports. Other ways of reducing vehicular traffic will also have
to be considered. Taxi and car growth might be lessened with
more pooled taxi trips to and from the three airports. While this
has been tried in the past with mixed success, the greater use of
taxi stands for joint riding to the airport (both LGA and JFK)
and at major generating points in Manhattan, including at major
hotels, could reduce the traffic impacts. Worthy of a careful look
is the notion of chargingprivare cars a toll to enter the airports,
which could encourage a greater diversion of air passengers to
use transit to access our airports. This strategy is used by some
airports today to limit vehicular traffic and raise revenue. For
example at Dallas/ Fort Worth International (DFW) the main
roadway (International Parkway) that serves the airport and
bisects the terminals is rolled at both ends. DFW uses variable
rolls to discourage cruising. The variability of this toll is not great
since there is no reason to promote modal shift at an airport that
currently lacks any compelling transit options.' However, a more
aggressive variable rolling structure based on the level of conges-
tion, the rime of day or vehicle occupancy could be implemented
at LGA and JFK to encourage drivers to shift to transit. Finally,
i n I imited cases, expansion of the roadway network might be a
necessary action.

For each of these airports, transit opportunities will be dis-
cussed, with the objective of limiting the impacts of added traffic
on an already° congested highway network

JFK Access Opportunities

For each of the three major airports, it would be desirable to
lower the reliance on the highway network, given current and
projected highway congestion. However, in light of a) the modest
share of air passengers attracted to transit even with these gains,
b) worsening highway congestion conditions on roadways near
the three airports, and c) the projected growth in locally gener-
ated air passengers, we can expect that without further transit
or highway improvements, road congestion near JFK will grow
worse. Table 11.1 was used to calculate how many air passengers
would have to shift to transit to keep air passengers contribution
to road use from growing. This is an ambitious and probably
unrealizable goal, but of value in setting a target for transit.

As shown in Table 11.1 there were about 50,500 air pas-
sengers traveling to the JFK on an average day in 2009. Of
these, 38,700 passengers traveled by personal or by hired car.
The number of trips to the airport is expected to grow by 42.7
percent by the time the region reaches 150 million air passen-
gers "Thus, if all geographic segments were to grow equally, and

Vafias/Fort Ituwbinren,rrioaaJ firporl,FY2011 Schedul'eofC	 ri h"iP %v "'%V.
rrxomid fw urns	 _029764.pol

P. i. d on the prc*rions in this report this would occur someuine after 2030,

modal shares did not change, there would be -42_- percent more
passengers using cars, and when factoring in occupancy data
for cars and taxis to JFK, would bring the number of vehicles to
about 55,300, or 16,600 more vehicles.entering the airport than
do so today. Subtraction of the passengers using hotel and fringe
parking shuttle buses and vans traveling locally and not using the
highways brings the added vehicles on the highways, if modal
shares remained, to 14,200 vehicles. Thus, if the objective we're

to keep highway use to the airports constant, then this would he
the target for the transit system.

This is a huge challenge, and may not be realistic. The cu rrcnr
share of 12 percent for all trips would have to grow to over 35
percent. In absolute terms, the number of air passengers using
transit daily would need to go from 7,900 to 25.500 trips. Since
it would be more difficult to achieve this growth outside of
Manhattan, where transit options are inherently more limited
and less attractive, and less able to compete with the private car,
Manhattan-originating trips would have to have a still higher
share. For example, if the non-Manhattan trips achieved a 25
percent transit share — about double of their share today — then
Manhattan would have to achieve a 59 percent transit share, up
from 20.3 percent today (rail and bus combined). This would
represent a growth from 4,500 transit riders from Manhattan
today to 18,700, about at fourfold increase. In sum, to avoid any
increase in JFK's contribution to motor vehicle traffic, transit
shares would have to grow significantly. To the extent that this
is not accomplished, more capacity would be needed on the
highway network, or higher occupancies per car would have to be
encouraged, or more congestion and slower trip times tolerared.

Highways Now
The level of congestion on the highways around the airports
is a "deficiency" of the regional airport system. The Van Wyck
Expressway (VWE) is a major access highway to JFK: it is a con-
gested six-lane roadway, with closely spaced exits and entrances
and narrow shoulders. Traffic movement is further complicated
by the merging of traffic where the Grand Central Parkway and
the Jackie Robinson Parkway join it. The highway is flanker{ by
fully developed land uses, much of it residential, and by service
roads, making widening difficult. The VWE is also burdened by
a high share of truck traffic, since alternate highway routes such
as the Grand Central, Belt, and Southern State parkways all do
nor permit commercial traffic and truck routing via major arte-
rial streets is restricted. The trucks destined for JFK are forced to

use the VWE, adding time penalties to air-cargo traffic.
Level-of—service (LOS) data' for the 3.5-mile segment of

the VWE from the Grand Central Parkway south to the Belt
Parkway shows that the highway operates mostly at LOS E or F
in both directions, in both morning and evening peaks. Level of
service E is associated with "heavy traffic, bur still at speeds close
to free-flow; and level of service F, "represents poor traffic condi-
tions (congested flow involving various degrees of delay)," which
in most of the observations are at densities (vehicles per mile)
that result in traffic speeds ranging from 15 to 40 miles per hou r.

Of the 36 rated road segments / rime / directions combi n a-
rions, a LOS F was found 22 times, and LOS E ten other times.
For the two-mile segment of the Belt Parkway from the Cross
Bay Boulevard to the JFK Expressway, LOS E or F were recorded
in some time segments, but the poorest levels of service were nor
nearly as extensive.

5 Ptrfnrrursrrel(ifsxr•uj j mjjR.. l G+;: ;	 }w%,llCrufolrf.ur.Lr:r ll: ^:ur.e c
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the Belt Parkway and over a longer stretch of highway, a closer
look at the relationship between the VWE traffic and the airport
is warranted. VWE congestion has grown, attributable both to
the airport and to general traffic growth. The added vehicular
traffic generated by the airport will only deteriorate general traf-
fic conditions on the VWE. Conversely, higher traffic volumes
generated by non-airport uses, can make access to the airport
worse, and reduce airport use, especially for short-distance trips
with ground options.

VWE traffic volumes associated with air passengers were
estimated by converting the air passenger volumes in Table
11,1 to the number ofvehicles, using average occupancies. 6 The
38,700 passengers in vehicles — personal and hired — convert
ro 23,700 vehicle trips on the major highways in the area. By
using the county of origin of these trips from the sample survey,
the proportion of these vehicles using each approach road was
estimated; about 70 percent use the VWE, about 16,700 of these
23,700 vehicles. To this were added the vehicles carrying airport
employees. The 35,000 employees at the airport are assumed
to travel to work nine days of ten in a two-week period. It is
estimated that about 4,500 southbound vehicles carry employees
on the VWE to the airport daily.' About 150,000 vehicles travel
on the VWE in both directions near its southern end on an
average day. JFK accounts for about 22,100 (16,700 air passenger
vehicles plus 5,400 employee vehicles) of the 75.000 southbound
vehicles or about 29 percent of the daily traffic — 22 percent from
air passengers and 7 percent from employees. These estimates are
consistent with the percentages reported in a 1993 report indi-
cating that air passengers made up 18 percent of the traffic in the
morning peak hour and 34 percent of the traffic in the afternoon
peak hour, and 12 percent and 7 percent of the traffic in those
hours carried employees.'

If the transit system does not absorb higher shares of future
traffic, it can be expected that the contribution by vehicles used
by air passengers will grow by 42.7 percent on the VWE. This
would amount to 16,700 x 0,427, about 7,000 additional daily
southbound vehicles, or 14,000 vehicles in both directions. With
daily traffic averaging 150,000 today, the added traffic from the
passenger growth would add about nine percent to that total.

Fortunately, the transit system has been absorbing a dispro-
portionate amount of the growth at JFK in the last few years.
Figure 11.2 displays the growth in the share of air passengers
using the JFK AirTrain since its first full year in 2004. Th is
sready growth can be expected to continue, but probably at a
declining rate. The introduction of LIRR service to Grand Cen-
tral Terminal will boost the share still higher. These improve-
ments will generate more transit use, lowering the vehicle growth
attributable to air passengers. Based on Figure 11.2, it would
seem that AirTrain's share rising to 25 percent or more is possible
in the coming years. This would decrease the 16,700 vehicles
on the VWE by about one-third to 11,200, resulting in only six
percent of VWE traffic growth due to air passenger growth.

The VWE today is a severely congested roadway because it is
one of the very few limited access highways in southern Queens,
carrying much of the north-south movement in that part of the
borough. Figure 11.3 dramatizes this well. To the west, there is
no limited access highway in a north-sourh orientation for nine

The occupancy estimates are based on Pori Authority survey,.
The assumptions: 4.5/7of35.000employeesttays1tothe2irpr>rtnna.e%rn.IA; S13rl

iene ux cars w" a enr occup wry of 1.5 and 60 percent of Chow use the V WE to access
I

toe
	 assumptions mwme char many flight crews not locally based travel by van,

Van Wyck Expressway/V,^oodhaven Boulevard CorridorTSM Study. Technical Memo-
r andum 1. Vollmer Associates, 1993.

Share of Air Passengers Using JFK AirTrain: 2004 to 2009
Source: Po.t Authority

miles until the Prospect Expressway in Brooklyn. To the east, the
closest north-south highway is the Cross Island Parkway, three
miles east. Drivers wishing to travel in a north-south direction
are funneled to the Van Wyck Expressway. The southern portion
of the Clearview Expressway was originally designed to com-
plete the highway grid with another north-south link. It would
have continued to the airport vicinity and the Belt Parkway and
would have connected to the JFK Expressway, but was never
built, having been abandoned in 1971. This puts the full burden
on the VWE, and because most of the highways in the vicinitti
are parkways, the VWE is further burdened with commercial
traffic. The city and state are taking steps to address some of
the more severe bottlenecks on the Van Wyck and surrounding
expressways, but none of these projects adds a significant amount
of new highway capacity,

Currently, the New York State Department of Transporta-
tion (NYSDOT) is investing $146.5 million dollars to improve
the safety and traffic flow at the Kew Gardens Interchange on
the Van Wyck. This project began in 2010 and should be com-
pleted by 2015; it involves the construction of a new southbound
travel lane for the Van Wyck Expressway, improving the connec-
tivity between the Expressway, Jackie Robinson Expressway and
Grand Central Parkway.9

In 2009 the New York City Department of Transportation
(NYCDOT) initiated the first phase of a project to reconstruct
seven bridges on the Belt Parkway. The NYCDOT will remove
several geometric and physical bottlenecks that contribute
to accidents or non -recurrent congestion on the Parkway. It
will bring large portions of the Parkway into compliance with
national highway standards, improving sight distances, increas-
ing lane widths to 12 feet, adding and widening shoulders and
medians and, most importantly, increasing clearance under
overpasses to 14 feet and 6 inches, which will allow the roadway
to accommodate most commercial vehicles." As shown in Figure
11.3, the Belt Parkway currently prohibits commercial traffic,
limiting trucks to just the Van Wyck, a chronically congested
corridor. If commercial traffic was allowed on the Belt, trucks
would also be able to directly access the airport from Wood-
haven Blvd 11 which allows commercial traffic. Currently trucks
must exit at Conduit Avenue to access the airport via Rockaway
Blvd, which are both prone to severe congestion. This is another
north/south arterial route that runs parallel to the Van Wyck

10 hctp-1/wwwuycgm/hrnrl/dot/hrtnl/bridrshecwnstrucdon.
11 While this route is congestion in both morning and evening pcak -perimldir t-fl,
(LOS E and F), there is considerable "uncapped" capaciry in borh reverse perk d ircc eir>> i,.
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and connects to the Belt Parkway. Trucks would also benefit
from a more direct route to the Verrazano Narrow Bridge (1-278)
to serve west of Hudson destinations.

NYSDOT is examining ways to improve local circulation
around the airport as part of its Southeast Queens Transporta-
tion Study, which includes both the Nassau Expressway and
the Cross Bay Boulevard". Two of the study's stated objectives
would directly impact vehicular access to JFK — to reduce delay
and congestion in the corridor and to improve connectivity for
goods movement. NYSDOT has also been studyingvarious
strategies to manage traffic on major highways in arterials in the
five boroughs of New York City and Nassau and Westchester
counties as pan of a multi-year Managed-Use Lane Study. These
managed-use lane strategies include preferential treatments
(HOT lanes, truck lanes, bus on shoulder, reversible lanes, etc...),
speed harmonization, queue warning, temporary peak shoulder
use, junction control and dynamic rerouting at major inter-
changes using variable messaging boards. NYSDOT is currently
evaluating the potential of these strategies to address bottlenecks
and congestion on the Van Wyck Expressway, Grand Central
Parkway, Clearview Expressway and Belt Parkway.

Physical improvements to the Van Wyck like the Kew
Gardens Interchange reconstruction and planned/proposed
measures to relieve congestion on the Belt Parkway and Nas-
sau Expressway should help conditions on the Van Wyck from
further deteriorating to an untenable level in the near term.
Additional relief would also be possible if commercial traffic was
allowed on the Belt Parkway. However trucks only make up at

i NNYSDOT — !legion i l OH[ce.Southtast Qtuans Transporm ion Study Ptesentuion.
F.,11 ?olo

most 11 percent of the traffic on the Van Wyck. Transportation
demand measures and/or tolling could also help dampen all
vehicular traffic volumes, maintaining current levels of conges-
tion by using pricing or other strategies to encourage drivers to
divert to transit. Yet, to serve the additional air passengers that
will, if current shares remain constant, drive to JFK by the 1511
MAP level will require new capacity of the surface highway net-
work. If the Clearview Expressway were extended as original]
intended, the gap in the north-south highway grid would be
filled and significant diversions form the VWE would be likely.
The obstacles to expanding highway capacity for general traffic
on the north-south and east-west corridors to JFK are high,
but the need to assure reliable access to this growing airport for
passengers, employees, and cargo is critical. The city and state
agencies should evaluate creative options for long-term improve-
ments emphasizing managed-use lane opportunities. Without an
increase in highway capacity, JFK would have to rely on transit
much more than it does today by the time it reaches the 150
MAP level.

Transit Opportunities
Those using transit to reach JFK can do so by using the LIRR to
Jamaica and then transferring to the JFK AirTrain. The AirTra i n
is also reachable at two locations by transfer from the NYC
subway, one at Jamaica where three services (E, J and Z) con-
verge and the other at Howard Beach (A line) near the western
edge of the airport. This LIRR to AirTrain link is available to
anyone who can reach Jamaica by the LIRR from Nassau and
Suffolk counties, from Brooklyn and Queens, or Penn Station
on the west side of Manhattan. The subway lines linking to
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Passenger Oriented Screening for JFK Transit Access Options
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dic AirTrain stop in dozens of locations in the four of the five
boroughs wherever the A, E, J, and Z subway lines operate. In the
peak commuting direction, These subway lines may be crowded,
and an unattractive options for some air passengers. Express
buses from Manhattan deliver people directly to the airport
as well. There is also limited local bus service, largely used by
airport employees living in southeast Queens.

The AirTrain, which functions as both a link to transit off
the airport and as an internal circulator, has seen its ridership
grow dramatically since it opened in late 2003. The off-airport
passenger total stood at 2.6 million in 2004; it has doubled to
5.2 million in 2009, as passengers and employees become more
familiar with the service. A boost to the growth rate can be
expected in 2016 when the East Side Access project, which will
connect the LIRR to Grand Central Terminal, is completed. Air
passenger trips starting in east midtown and throughout the east
side of Manhattan will find the LIRR to AirTrain at Jamaica an
attractive option. In addition, Metro North territory passengers
in the Hudson Valley and Connecticut will be able to use this
new connection once they reach Grand Central Terminal.

The existing JFK AirTrain right-of-way was purposely
constructed to accept a hybrid vehicle that could operate on both
the current AirTrain right-of-way and the LIRR or a differ-
ently designed hybrid vehicle that could operate on the current
AirTrain right-of-way and the subway system ("B'° division, the
lettered lines). It could be designed to operate on the commuter
rail and AirTrain systems with some modifications to one or
the other. Each of these possibilities offers multiple benefits. If
designed for the LIRR and the AirTrain, the system can provide
a one-seat ride from Penn Station (and from Grand Central Ter-
minal in the future) at a relatively high speed. If designed for the
subway and AirTrain, it can gain the advantages of broad cover-
age and connectivity that the NYC subway system provides, plus
a one-seat ride.

With these possibilities in mind, a series of options are
arrayed below that include services that use a hybrid vehicle and
those that do not. The latter group does not combine modes, but
uses only intercity rail (Amtrak), commuter rail (LIRR), subway
(NYCT), or buses. All of the options are described below and
several preferred options are depicted in Figure 11.4.

1. Hybrid Vehicle to Penn Station: Connect AirTrain to com-
muter rail network, using a hybrid vehicle that can operate
on the existing AirTrain right-of-way and then onto the
LIRR Mainline and continue into Penn Station. For those
starting their trip near Penn Station, the trip to the airport

,would be a one-scat ride, other than those A-ho need a second
vehicle, probably the subway or taxi to reach Penn Station.
The right-of-way would bypass Jamaica station. 'Those passen-
gets arriving at Jamaica by subway or from the LIRR other
than Penn Station would continue to transfer to the existing
AirTrain vehicles. The LIRR would operate the vehicle.

2. Amtrak to JFK: Extend Amtrak service over the LIRR Mai a-
line and then on to the AirTrain right ofway over the Van
Wyek. This option suffers from numerous passenger-relayed
flaws — poor connectivity in Manhattan, two seat ride, and
infrequent and sporadic service.

3. Amtrak to Jamaica: Extend Amtrak from Penn Station to
Jamaica. Like #2, it would have poor connectivity and lack
a one-seat ride, and the transfer would be off airport, which
would be a further deterrent to its use. It too would have
infrequent and sporadic service. It is highly unlikely that
Amtrak would be able to adjust its service plan to provide
the frequency oFservice required for this option or For option
#2.

4. Atlantic Branch from Downtown Brooklyn to JFK as AirTrain:
Using a hybrid vehicle, this service would operate on the
Atlantic Branch of the LIRR from Atlantic Avenue in
Downtown Brooklyn, and then diverge to operate through
southern Queens, possibly via Conduit Avenue and onto the
airport and the Central Terminal Area AirTrain stations or
via the existing AirTrain right-of-way at Jamaica. Travel time
could be slow and require Manhattan passengers to transfer
in Brooklyn. This is also far from the greatest area of concen-
tration of passengers in midtown Manhattan.

S. Subway to JFK Using Hybrid AlrTrain / Subway Technology:
Extend the Second Avenue subway from Lower Manhat-
tan to Atlantic Avenue and then operate as an express via
the Atlantic Branch right-of-way to Jamaica and onto the
AirTrain right-of-way using Hybrid AirTrain /Subway
vehicles. This service would capture riders along the east side
of Manhattan and via transfers from the existing subway,
from many other locations in Manhattan. It would require
mixing the hybrid vehicles with the subway fleet. Presum-
ably, the MTA would operate the service.

6. Busway Preferential Treatment to JFK: Create a system of bus
preferential treatments combining features of proposed BRT
lines, extending and connecting them to minimize mixing in
general traffic from Manhattan to JFK.

Table 11.2 is a passenger-based screening matrix that uses
those desirable features for an airport access transit system
discussed early that can help discriminate among options from a
passenger's perspective. 1;

Option #1 lacks full connectivity to the transit network.
Prospective passengers would have to make their way to either
Penn Station or to Grand Central Terminal (when East Side
Access was completed). Once there however, they would have a
one-seat ride to the airport. Because it uses Amtrak equipment
onto the airport, option #2, Amtrak to JFK, would not be able to
stop at each terminal, requiring an on-airport transfer for most

13 `Yes' scores are: travel times from Manhartan is less than 40 mi nurc s, re I tabs I i c y l f h i F h
way use is avoided, network connections if There are mulriple entry points with subway line
intersections, and frequency is high ifservice is every ren minutes or less.
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riders. It would nor be able to take advantage of East Side Access.
Nlost damaging is Amtrak's inability to offer frequent service.
This option is rejected for further analysis.

Option #3 would operate Amtrak service only as far as
Jamaica, where a transfer to AirTrain would be required. It
shares the shortcomings of #2 and it requires another transfer. It
too is rejected.

Option #4 would operate from downtown Brooklyn, limiC
i ng its attractiveness for Manhattan travelers, adding to the
number of transfers and travel time and slowing the trip. How-
ever, since it could be the first phase of option #5, which will be
retained, it is retained provisionally.

Option #5 does not have any obvious passenger deterring
characteristics. It could offer a fast, no-transfer service well con-
necting to the region's transir system. It is retained.

Option #6,bus preferential treatments, will serve the passen-
ger only as well is it can be made reliable, avoiding roadway traf-
fic congestion. This will depend on how well it can be designed
ro do that. If it does, it should be retained as a transit option.

Options 1, 4, 5, and 6 should be retained for further consid-
eration, given the first-level screening process; Option #4 should
be retained only as a first segment of the larger project, #5. The
second-level screening examined the physical and operating
issues for these remaining options, which are discussed next.

Hybrid Vehicle to Penn Station
This option would require a track connection between the
existing AirTrain station at Jamaica and the LIRR Mainline,
There are numerous obstacles to this approach. First, the current
A i rTrai n vch ides arc completely automated and do not require

a human operator. This would have to change in order to run a
vehicle directly on to the LIRR's system. The Hybrid AirTrain
cars would need to operate in dual-modes, automated on the
AirTrain system and under manual (human) control on the
commuter rail network. Second, the intermingling of AirTrain
vehicles on tracks with commuter rail and Amtrak intercity
trains requires that AirTrain have sufficient "buffer" strength
to withstand a collision with heavier rolling stock. This Federal
Railroad Administration requirement could have difficulty
receiving a waiver in the dense operating environment of the
LIRR mainline from Jamaica Station to Penn Station. Third, the
use of Penn Station for trains to JFK would usurp scarce capacity
into and out of Penn Station, especially in the peak for trains
that would likely carry only a small fraction of the volume of
passengers that commuter trains do, thus using station capac-
ity less effectively. This problem might be somewhat less of an
issue once the LIRR.'s East Side Access project to Grand Central
Terminal is completed in 2016. However, the LIRR has shown
a reluctance to give up any of its Penn Station capacity then, and
Metro North and Amtrak arc both eyeing the added capacity for
their needs. Fourth, the AirTrain system would require major
retrofitting of various elements, including vehicles, power, sig-
nals, and stations. Finally, the AirTrain station platform heights
would have to be adjusted to be compatible with the LIRR car
floor heights. Alternatively, the station platforms at Penn Station
would have to be modified, removing their use for commuter
trains, an unacceptable impact for the LIRR. Another possibi l-
ity is making the hybrid vehicle's height adjustable. While this is
theoretically possible, it would likely add to the cost and main-
tenance of the vehicle and still require gap fillers at the LIRR's
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terminals to accommodate the narrower railcar. None of these
issues is trivial. Despite them, the inherent advantage of the long
sought one-seat ride from both Penn Station and Grand Central
Terminal warrants its retention.

Atlantic Branch from Downtown Brooklyn to JFK as AirTrain
Once the LIRWs East Side Access project is complete, the LIRR
plans to replace service now operating through Jamaica to
Brooklyn with a shuttle. Because it would no longer be mixing
with current commuter trains this service could conceivably
use a vehicle that could operate on this right-of-way and on the
AirTrain right-of-way without encountering the buffer strength
issue. This service would be of limited benefit to Manhattan-
based air passengers who would require a subway ride to Brook-
lyn. To overcome that, the Atlantic Branch could be extended
into Lower Manhattan, possibly near the reconstructed World
Trade Center. Alternative ways of doing this were studied, under
the auspices of the Lower Manhattan Development Corpora-
tion, an organization set up in the wake of the September 11,
2001 tragedy. Options using existing subway tunnels were found
to be fatally disruptive of existing subway service and have since
been rejected. Subsequent analysis by the MTA and partner
agencies further developed the concept of a new LIRR or subway
service via a new East River tunnel between Lower Manhattan
and Jamaica, though this proposed project has lost momentum
in the current budgetary climate. This option should be dropped
from consideration unless it is envisioned as a first-step for
AirTrain to JFK using option #G.

Subway to JFK Using Hybrid AirTrain / Subway Technology
The hybrid vehicles for this service would be designed to operate
on the New York City subway lettered lines (B Division). The
transition from automation on the AirTrain right-of-way to
manual operation would be required. However, since the existing

AirTrain vehicles arc the same dimensions as Division B railcars,
changes to the platforms at the AirTrain or subway stations
would not be needed.

This option requires a significant expansion of the subway.
It would use the Atlantic Branch of the LIRR as the previous
concept did. The line from Brooklyn would be extended under
the East River to the south end of the Second Avenue subwav
when it is completed in Manhattan. In this option, the line from
Manhattan and downtown Brooklyn would connect to the
existing AirTrain alignment in Jamaica and could operate with
vehicles that would be compatible with the AirTrain, creating
one-seat ride service from all the East Side stations served by the
Second Avenue subway, and from downtown Brooklyn. It would
have the advantage of a multi-stop line, broadening its catchment
area. The greater use of the subway to AirTrain shown in Table
11.1 suggests that frequent service and lower fares are important
attractions. The airport service would operate as express. Because
the AirTrain platforms at JFK are short, the airport trains
operating in the subway would have to be short as well. A second
service on this line would use the high capacity that a subway
line offers, spreading the cost associated with airport access.`'
This option should be retained as a long-term option.

Busway to JFK
This option would use the Queens-midtown Tunnel and the
short stretch of exclusive bus lanes near the tunnel. The route
would continue on the Long Island Expressway with its extensive
traffic congestion. Some routes might extend over the Queens-
boro Bridge and be incorporated into Queens  Boulevard with
preferential treatments. A routing to reach the airport would
have to found, possibly along Woodhaven Boulevard as a bus
only lane. Buses could then connect to the AirTrain at How-
ard Beach, making it a two-seat ride. Alternatively, the buses
could continue to each terminal, bringing the riders closer to

AirTrain at JFK Airport
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the terminals than AirTrain does today- It has the advantage
of building upon the existing JFK express bus service, offering
better distribution in Manhattan. Depending on how much con-
struction would be necessary for busway elements, it could have a
much lower cost than the other options for JFK presented here.

The busway option could be part of a bus rapid transit net-
work. building on the current efforts by the NYC Department
of Transportation and the MTA. Special bus services (branded
Select Bus Service) arc now in place on First and Second avenues
in Manhattan, on 34th Street which could be extended into the
Queens Midtown Tunnel. Added BRT rights of way are possible
on the Queensboro Bridge and on Queens Boulevard. Taken
together they can be beginning of a bus network that can offer
access to JFK and serve other transit functions locally.

JFK Prognosis
In the short run, the establishment of a bus oriented option with
a route that gives buses preference over other vehicles should be
explored by the NYC and NYS DOTS, and the Port Author-
ity. Use of the a lane in the Queens-Midtown Tunnel and the
Qaeensboro Bridge, the latter also to be used by buses destined
for LGA, and continuation onto the Long Island Expressway
and Queens Boulevard, and the use of Woodhaven Boulevard
could increase the reliability of today's express buses destined
for JFK. If high occupancy vehicles are included, it could reduce
some of the passenger car traffic headed for the airport. The bus
option could produce significant benefits, especially as part of
a bus rapid transit system, improving the reliability for bus pas-
sengers, and perhaps attracting more air passengers.

In the raid-term, the prospect of building upon the AirTrain
service should be examined more fully, taking advantage of
its distributional capabilities on the airport, and extending its
service more directly into Manhattan using hybrid vehicles, with
either Long Island Rail Road or subway infrastructure. The idea
of a one-seat ride from Penn Station to JFK has drawn great
interest in the past. In this report, the many barriers to its imple-
mentation have been discussed. If this option is to be kept alive,
then these issues must be seriously addressed. The transportation
agencies — the MTA/LIRR, MTA/Metro North, NJ TRAN-
SIT, and Amtrak will need to cooperate on the issue of Penn
Station capacity use and the many physical issues involved.

In the long-term, the option to build upon the Second
Avenue subway into Brooklyn and then onto the Atlantic
Branch appears to have many of the features needed for a success-
ful transit service to an airport — reliability, coverage, frequency,
connectivity to the transit network, and the long-desired
one-seat ride. The advancement of the Second Avenue subway
in Manhattan can be an important first step in mcctingJFK's
transit access needs.

The subway option has the advantage of not consuming
scarce Penn Station space. Moreover, because it will be a valuable
addition to the subway system its cost effectiveness is not solely
dependent on attracting air passengers, as the other options
discussed here do.

However, these options require subway system expansion
for which there is no funding available at this time. Given the
current state of transit capital funding, it may not be available for
many years.

Meanwhile, there are actions underway that will bring
the transit share closer to the targets. The opening of East Side
Access for the LIRR to the Grand Central Terminal will be an
important addition for access to JFK, as Manhattan and Metro
North territory customers in Westchester and Connecricut
will have a new transit option. The success of AirTrain rider-

JFK Ground Access Recommendations
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ship, demonstrated by its strong ridership growth rates, will
undoubtedly continue as more air passengers become familiar
with it, pushing up the transit shares from wherever the subway
operates to the AirTrain and along the LIRR's territory. Tolling
access co JFK and other 'Transportation Demand Management -
strategies are other ways to encourage the shift ofpassengers to
AirTrain. AirTrain has room to grow to meet added demand,
having been designed for four-car train operation, but using on  y

two cars today.
The discussion of transit options to JFK have focused on

serving the Manhattan — JFK market. The other markets are
inherently more difficult to serve. This does not mean that there
are not opportunities to increase transit use from non-Manhat-
tan locations. The rail options suggested can be used by passen-
gers of existing transit systems who reach Penn Station, Grand
Central Terminal or Jamaica in the other boroughs or from the
suburban counties. More direct services from these locations are
likely to be more difficult to establish, except as a by-product of
the new services suggested here.

There also is a role for local bus services from portions of
Q ueens and Brooklyn. These should be encouraged, but given

the advantages of auto travel for close trips, they are not likely to
make a telling difference in the transit share changes needed.

Even assuming success in planning and funding ambitiou s
rail transit improvements for JFK access, some physical expan-
sion of the existing highway network likely will be necessary- to
assure reliable access to the airport — including for buses and
taxis as well air cargo, the 2417 airport work force and other
road-dependent trips. The need to serve this key economic asset
as well as the surrounding communities should be reflected in
NYSDOT's long-term planning and capital investment agenda.
in concert with NYC agencies and the Port Authority. The value
of the capacity improvements in southeastern Queens calls out
for a better understanding of what these improvements might
achieve and how they might also benefit the surrounding local
communities. Accordingly, the NYSDOT should perform traffic
assignments analysis to estimate what the impact of the ahcrna-
tive highway improvements is, particularly as they affect VW E
level of service. Projects that could reduce congestion levels
should be advanced.

The recommended sequence for implementing these transit
and highway improvements, as they relate to each of the three
projected air passenger demand levels, is shown in Table 11.3.
The timing of the initiatives in this Table (and in the follow-
ing tables for EWR and LGA) are only illustrative; much will
depend on available funding, projected rates of growth being
realized and other uncertainties.
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Newark Liberty International
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EWR Access Opportunities

As was done for JFK, the required number and share of transit
riders that would make it possible to keep car traffic at current
levels was determined. Because the critical bottleneck is across
the Hudson, these calculations were confined to Manhattan to
EWR trips. If transit shares from Manhattan did not increase,
by the time the region reached 150 million air passengers there
would be 1,900 more air passengers a day traveling to EWR in
personal or hired cars. For these air passenger volumes using cars
not to materialize transit use from Manhattan would have to
grow from 2,900 today to 5,900, just about double, bringing the
Manhattan to EWR transit share from its 35 percent today to 51
percent in the future. Put another way, transit would have to be
about 50 percent more attractive than it is today.

Highways Now
Table 11.1 indicates that most of those starting their trip to
F WR from outside of Manhattan travel by car. Of the 34.100
trips made by air passengers to EWR daily, almost 27,000 are
in cars. The highway network they use is robust and crowded
in spors, but they do have numerous routing choices. The New
Jersey Turnpike is 12 lanes wide, and Interstate 78, US 1/9 and
Route 21 are all options. However, these highways will become
more crowded particularly by truck traffic to the Port of Newark
and Elizabeth, and to allied industries. Retail developments
adjacent to the airport and port — Jersey Gardens Outlet Mall
and Elizabeth Center (IKEA) — also attract increasing numbers
of automobiles that are competing for roadway capacity. Over
time, growing congestion issues, largely from non-airport traffic,
would have to be addressed. Transit options might play a role
I)Cre.

Transit Opportunities
EWR's automated AirTrain circulator, built originally as an
airport circulator in the 1990s was extended to and connected
to a new station on the Northeast Corridor in 2001. The new
station allowed airport passengers and employees to use NJ
TRANSIT and Amtrak to reach Penn Station in midtown
Manhattan, downtown Newark, and points south. However,
Amtrak service is very in frequent with only nine trains stop-
ping daily in each direction. The NJ TRANSIT service is much
more frequent with 81 trains in each direction on weekdays
and Gl on weekends. Some peak direction-peak period service
is less frequent with gaps of up to 45 minutes as NJ TRANSIT
juggles its commuter service with service to the airport. Express
bus service operates from the Port Authority Bus Terminal, and
MUSE face the uncertainties of the congested highway network.
Air passengers from Lower Manhattan must travel to midtown
to avail themselves of these services. Passengers starting their
trip from locations in New Jersey have still fewer transit options.
Only those who can reach Newark and take its bus service, or
who can access the Northeast Corridor have a realistic means of
using transit to reach EWR.

"There are efforts underway to improve transit access to
EWR for those residing in New Jersey. The Ncw Jersey Depart-
ment of Transportation has received funding from the federal
government to construct a Bus Rapid Transit (BRT) system that
would expand transit access to the airport for residents of Union
and Essex counties, with an added emphasis being placed on
improving connections for Newark residents. This BRT system
is part of a larger project called the Liberty Corridor, which is
referred to as a "corridor of corridors' to improve multi-modal
transportation systems in eight counties that include over 232
municipalities." NJ TRANSIT has used some of this funding to
put in place the first phase of the BRT corridor, which runs from
Bloomfield through downtown Newark to the airport. This new

5 http://w".srate.nj.us/mnspomtion/works/li6enyconidor/
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service, called the GO Bus 28, was launched in October of 2009.
The system does not use a dedicated right-of-way or off-board
fare collection that are typically standard features of BRTs,
however, it does leverage signal priority technology and limits
the numbers of stops (only 20) to reduce travel times. The service
is also branded with shelters that have improved lighting and
additional seating. Eventually, the Liberty Corridor BRT will
connect downtown Newark to the port complexes as well, it will
also be upgraded incrementally to include other BRT features
such as off-board fare collection.

New Jersey Transit is also evaluating the possibility of a new
BRT service for Union County that would run from Plainfield
to Elizabeth and terminate at EWR. The BRT would use an
abandoned rail right-of-way between the Elizabeth Train Station
and Roselle Park/Roselle (junction with Raritan Valley line),
with on-street enhancements west to Plainfield and east to the
Newark Airport and.Jcrscy Gardens. Some additional elements
that will be evaluated as part of the study include a dedicated
bike/pedestrian path adjacent to the exclusive busway and
preferential treatments to allow bus queue jumping for vehicles
operating off the busway.

Taxi trips from Manhattan are very expensive and both
personal vehicles and taxis face the uncertainties of congestion
at the two tunnels under the Hudson River. Because New York
yellow cabs are not allowed to pick up fares at EWR, they must

charge: a hi^,hcr fare Cor ,i trip f ruin Manhattan. The drisc in a
hired or personal car to EW R also encounters the traffic unce r-
rainties of the Lincoln and Holland tunnels. These barriers u
the use of private vehicles, which are unlikely to change, suggest
a focus on the opportimitics to improve transit from Manhattan.

The possible means of shifting more air passengers, with the
focus on establishing more Manhattan transit options that can
avoid the trans -Hudson traffic congestion, are explored next.

1. New AWfaln to Neirark Perm Stadon.1he EWRAirTrain,
built in 1996 currently has insufficient peak hour capacit y
and will have to be replaced with a higher capacity, more
technologically advanced and reliable system. This provides
an opportunity to extend the replacement service from thc
Northeast Corridor (NEC) station northward into Newark-
Penn Station. This option would make it possible to use the
PATH line from Lower Manhattan, Exchange Place and
Journal Square in Jersey City to reach EWR with a single
transfer in downtown Newark, rather than the two trans-
fers today from Lower Manhattan. For Northeast Corridor
riders there would be more frequent service than there is

today, since all NJ TRANSIT and Amtrak trains stop in
Newark. Downtown Newark riders would have a one-seat
ride. Service would be frequent and inexpensive, although i
premium fare for trips to the airport could be charged. The
alignment between the existing NEC station and Newark
would present some difficult engineering challenges, particu-
larly crossing the NEC from the east to the west side to avoid
local impacts, along with the construction of a ne%% , Ail-Train

station at Newark Penn Station.

ExtoWen of PATH to the NEC Station Combined with AirTrain
Upgrade. With this option, the PATH service now rermi-
nating at Newark-Penn Station would be extended abou t 2
miles to the NEC station, creating a two-seat ride (PATH
and AirTrain) for Lower Manhattan and Jersey City riders.
Air passengers originating in Downtown Newark would
have a more frequent service to EWR, but would still require
a transfer to the new circulator on the airport. Common
to all options that extends PATH onto the airport is the
need to cross from the west side to the east side of the NEC.
However, in this option, crossing the NEC could be avoided
if the new PATH station were constructed to the west side of
the NEC.

Construction issues might be somewhat more difficult
than for the previous option along the right-of-way, since
PATH is larger, heavier and less flexible than the AirTra i n
replacement would likely be. On the plus side, PATH cur-

rently has tracks along a portion of the NEC (which might
be utilized for the extension) and there would be no need Fier
a new station in Newark Penn Station. This option, like the
others assume that the current AirTrain system would be
upgraded.

3. Extension of PATH onto EWR. This option takes the previous
option a step further by extending PATH onto the airport
to one or more terminal stations. This would eliminate the
transfer for Lower Manhattan, Jersey City and Downtown
Newark originating passengers. The extension might still
stop at the existing NEC station to pick up riders from Perlin
Station-New York and from points south. A sub-option
would eliminate the NEC stop altogether, shifting the
transfer point for NEC riders to Newark Penn Station where
they would board PATH to reach the airport. Those coming
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from the south on the NEC would have to backtrack from
Newark-Penn Station if the NEC station were dropped.
Eliminating this station may also create complications, since
the Passenger Facility Charge levied on passengers at EWR
was used to build the station. On the airport, some of riders
would still require a transfer to internal circulator to reach
one or more of the terminals or ancillary facilities (park-
ing). The redevelopment plan for EWR, which is covered in
Chapter 10, is not completely formed, leaving the final align-
ment of this option and the terminals it would serve open for
future revisions.

4- Amtrak Service Added at NEC Station. Theoretically. Amtrak
could stop more than the nine trains each way each day that
stops today. However, the trade-off would be greater intercity
travel time for the passengers not destined for the airport.
The recent decision to abandon, for now, the Access to the
Region's Core project makes it even less likely that Amtrak
.would stop more trains at this station. For local travelers to
the airport added Amtrak stops at the NEC would provide
only marginal gains in frequency, since NJ TRANSIT stops
many more trains than Amtrak does. NJ TRANSIT might
be able to improve the scheduled frequency somewhat, but
these improvements would not result in substantially better
service; more frequent service should be seen as a comple-
ment to the other transit options discussed here rather than a
replacement for them.

EWR Prognosis
Among these options, some version of the extension of PATH
shows the most promise, which is illustrated in Figure 11.5.
Providing a reliable, frequent, one-seat ride from Lower Manhat-
tan, Jersey City and Newark would give many air passengers a
better transit option than they have now. The AirTrain exten-
sion to Newark does not provide a one-seat ride from Manhat
ran or from Jersey City, and the added service by Amtrak or
NJ TRANSIT offers only marginal improvement. Because the
high cost of a taxi ride to EWR is likely to remain and Hol-
land and Lincoln tunnel congestion is unlikely to ease, a PATH
extension option can offer significant gain for trips from Lower
Manhattan, with lower fares, even if a premium is charged to
the PATH fare for trips to the airport. The service would also
provide Exchange Place and journal Square in Jersey City, and
downtown Newark with the same high quality service. All the
PATH-to-EWR options merit further study.

There are other opportunities to improve transit service to
EWR upgrading bus services between points in New Jersey,
and possibly from Staten Island. Single priority, off-board fare
collection and in limited cases exclusive rights-of-way for the
existing Liberty GO 28 (Liberty Corridor) should be considered
to ensure the reliable performance of this service along with
i mplcmentation of the Union County BRT to serve EWR as
local congestion increases. Many of these services by NJ TRAN-

TARtf T I

EWR Ground Access Recommendations
for 115 and 130 MAP
Recommended at	 Transit Improwrnents	 Highway improvements

115 MAP (2015 -2021)	 Increased N1T service to NEC Signal priority, off-board fare
station; new AirTrain circulator, collection and limit preferen-
PATH Extension NEC station; fiat treatments for Go 29 BRT
local bus service improve- ( Liberty Corridor) and other
merits feasible corridors

138 MAP (2021 - 2034) Extension of PATH to EWR 	 As needed to maintain reliable
Terminals	 access
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SIT and possibly b y private bus carriers will expand organically,
as demand warrants. These should be encouraged, but they will
not require major public policy decisions.

Table 11.4 summarizes the EWR transit and highway
recommendations for each of the air passenger demand levels.
The urgent need to replace the existing AirTrain system, which
would need to be compatible with an on-airport extension of the
PATH, dictates a more aggressive implementation schedule. The
improvements recommended here would be sufficient to serve air
passenger demand at both the 130 MAP and 150 MAP levels.

LGA Access Opportunities

LGA is the only one of the three airports without rail access.
Current transit options are either by direct bus service from
midtown, or subway to bus transfers in Queens on the Queens
Boulevard line at 74th Street, and at various stations along 1251[h
Street in Manhattan. The limited options and the relatively
quick taxi ride from midtown Manhattan explain why the
transit share from Manhattan is so low, just 9 percent, despite
considerable traffic congestion on the Grand Central Parkway,
which is the main highway serving the airport. The traffic level
of service on the Parkway consistently registers LOS F near the
Parkway in the westbound direction during the three morning
peak hours and in both directions in the evening peak. Arterial
roadways in the vicinity are also crowded. To establish a target
for public transit, similar calculations were done for LGA, as
were done for JFK and EWR. To avoid any increase of auto trips
to LGA generated by growth in air passenger volumes transit
share would have to increase from the current 9 percent to 39.2
percent. Changes of that magnitude may be unrealistic; never-
theless, a review of how they might be attempted is worthwhile.

In the later 1990s, the MTA investigated options for direct
rail service from Manhattan. The greatest emphasis was given
to the extension of the Astoria line from the Astoria section of
Queens, where the N train now terminates. This option and
others are discussed here, with the preferred options depicted in
Figure 11.6.
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Extension of the N Train Subway to LGA. This option would
provide a direct one-seat ride with frequent service for all
those with access to the more than 20 subway stations at
which the N train stops in Manhattan, Queens and Brook-
lyn. Upon entering LGA the line would serve the Central
Terminal Area and could also be routed to the USAir and
Delta terminals at the east end of the airport. This subway
extension option was favored earlier in the study phase of
the LGA access project, but its most serious Flaw turned
out to be its undoing. The current terminus of the subway
line is elevated, and the extension would have to continue
as an elevated structure through a residential area (on either
Dirmars Boulevard or 14th Avenue). The local opposition
to this alignment was very strong and the idea was dropped.
There is no reason to believe that there would be a different
outcome if this proposal was advanced again and therefore is
not considered any further here,

A Rail Spur from the URR to LGA.'Ihis option would involve
the construction of a spur of the LIRR from the Port
Washingron branch east of the Harold Interlocking in
Sunnyside, Queens. Much of the new right-of-way would be
adjacent to existing highways and rail lines, but some takings
would be inevitable. Two stops, 0.6 of a mile apart would be
constructed, one at the Central Terminal Building and the
other at the USAir / Delta terminals. Service could be from
both Penn Station and Grand Central Terminal; the latter
becomes available when the East Side link opens in 2016.
Thus, for those starting their trip near either of these two
stations, there would be a one-seat ride. As with the com-

muter rail alignments from JFK, there is the issue of peak
period capacity for more lightly used airport destined trail:
An alternative to this is to operate these trains as AirTrain
type vehicles; it might lessen the right-of-way issues, but w ii I

create serious compatibility issues, similar to those described
fortheJFK 
this concel^!

3. Subway Uric	 -1 , 1,

variant to the prior option. It would use the underused
capacity of the 63rd Street subway tunnel, with service to
the west side via Sixth Avenue or, when it opens, the Second
Avenue subway to the east side. This line would use much o
the same right-of-way used by the previous LIRR alternati,
with similar construction issues. Ir would offer a one-seat
ride from all the subway stations that it serves, but it would
be an expensive new subway line that would usurp subway
capacity under the East River and in Manhattan for a lower
passenger volume purpose, although it could bring new
subway service to Jackson Heights, an area without subway
service today. However, because of the aforementioned con-
struction issues and excessive costs this option is not retained
for further consideration.

4. New All'fmin to Woodside Station of the LIRR with Transfer - r;

Subway and LIRR. This option, while requiring a two-seat
ride from Manhattan locations 16 would be considerable IL:,,
expensive. It would most likely have less of a constructl0 ,

16 The rwo-scat issue is somewhat misleading, since many potential riders of a 01
solution would also use another rtansit vehicle to reach their starting point in ht.
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impact compared to the LIRR spur or a new subwa y line.
This new AirTrain line would begin in Woodside, Queens,
inhere LIRR's mainline and the #7 Flushing subway line pas-
sengers could transfer to it. This option would offer a two-
seat ride with an escalator transfer for all those near Penn
Station, Grand Central and all the stops on the Flushing line
in Manhattan and Queens, and all stops on the LIRR other
than the Atlantic Branch in Brooklyn.

The line would continue above the LIRR Port Washing-
ton Branch, then turn north onto the Bay Ridge line freight
connecting track, and then be constructed along the eastern
connecting leg of the Brooklyn-Queens Expressway where
it meets the eastbound Grand Central Parkway, and then
on into LGA. The Flushing Line, with its connection to all
north-south subway lines in Manhattan would be especially
useful in attracting those air passengers not wedded to using
taxis, the predominant mode of access to LGA from Man-
hattan today. Despite the two-seat ride feature, this option
has two key advantages — it connects to both the subway and
commuter rail system (much like the JFK AirTrain does),
and it can operate independently of these other systems. It
should be retained for consideration.

Busway to LGA. A busway option could be constructed using
the some of the same alignments as the rail options to LGA.
Ramps to the Queens-Midtown Tunnel portals in Queens
would be needed. Creating a dedicated lane on the Queens-
boro Bridge could be used by both LGA- and JFK-bound
buses. Costs would certainly be lower than any of the rail
options, but like any highway-based option, the portion
of its operation on crowded roadways would be subject to
serious delays; its routing on roads should be minimized to
maximize reliability. A proposal now under consideration by
the NYS Department of Transportation would reconstruct
the shoulders of the Grand Central Parkway as a preferential
lane for buses to speed up the M60 buses. The dedicated lane
could be extended onto the Robert F. Kennedy Bridge and
across 125th Street ro the west side of Manhattan — stopping
at the Metro North station and five subway lines.

LGA Prognosis
In the short term, a dedicated bus route using the RFK Bridge
and the Grand Central Parkway would improve access. Buses on
the new Select Bus Service lane on First and Second Avenues and
as proposed along 34th Street could be rerouted onto the dedi-
cated lane to serve the airport. This option should be considered,
along with others, as part of City DOT's forthcoming study that
will evaluate various surface transit improvements for LGA.

The relatively easy auto access from Manhattan to LGA,
with a multiplicity of local driving shortcuts to avoid conges-
tion, suggests that transit options may be problematic and that a
program to encourage or possibly require for-hire vehicles to have
at least two passengers might be considered.

Yet, the last two options discussed here, the Woodside
Transfer to a new LGA AirTrain and the busway, have enough
positive fearures chat they should not be discarded. The AirTrain
option is similar to the successful JFK AirTrain, connecting to
both the LIRR and the subway network. In time, the growing
difficulty of today's roadway options should generate a revisit of
the more promising opportunities for transit access to LGA and
a more aggressive approach to managing traffic on the Grand
Central Parkway. The recommended implementation sequencc

LGA Transit and Highway Recommendations

for 115, 130 and 150 MAP
Recommended at	 Transit Improvements

	
Highway Improvements

115 MM (2015-2021)	 Busway/tncrease service
	

Preferential Treatments on
Freq of M60; potential BRT

	
GCP for Buses

links to subways

130 MAP (2021 - 2034)	 Busway/BRT Service via	 Preferential Treatments on
125th Street and the GCP	 RFK Bridge and 125th Street
to LGA	 for Buses

150 MAP (2030 .2042+) AirTrain from LGA to Wood-	 Managed Use Lane Strategies
side Stat ion (#7 and LIRR)	 for G CP and Airport Toll s

Source: Regional Plan Association

TABLE it.8

Annual Passenger Shift to Stewart Airport

from Major Airports with Stewart Access
Improvements (000's) by 2030s (150 MAP)

!FK EWR	 L OA	 System

BRT from Salisbury Mille
	

33	 62	 42	 137

Direct Rai l Connection	 46	 85	 58	 169

Source, West of the Hudson Regional Transit Study and Regional Plan Association

for these transit and highway improvements as they relate to each
of the three projected air passenger demand levels is shown in
Table 11.5.

Stewart Airport (SWF) Transit Opportunities

Currently, most air passengers using SWF originate in the
Hudson Valley — Orange, Dutchess, Putnam, and Ulster coun-
ties — and most reach the airport by passenger car. The ability
to expand the use of the airport by offering better transit access
options, especially to the core of the region, has been the subject
of the West of Hudson Regional Transit Access Study, jointly led
by the Port Authority and the MTA. Much of the early interest
in the transit access options focused on rail access from Manhat-
tan to the airport. The Port Jervis line operated by NJ TRAN-
SIT for the MTA has a station — Salisbury Mills — four miles as
the crow Hies from the airport. There is also shuttle bus service
from Metro North's Beacon Station on the Hudson Line.

The agencies' study has looked at the extension of the line to
the airport, and has expanded its scope to examine a full range of
bus and rail options. To date, the study has concluded that in the
Short term only improved express bus service from the two Port
Authority bus terminals in midtown Manhattan and Washing-
ton Heights and the continuation of the Metro North Beacon
station service are worth considering. Travel times from Man har-
tan would range from 97 to 115 minutes and attract less than
700 air passengers daily (350 in each direction). The study has
also suggested that a bus-only exit from the Thruway south of
the Newburgh exit 17 could provide a 14-minute shortcut to the
airport for express bus service to and from Manhattan. The next
phase of SWF access planning will evaluate this option further,
in consultation with the NYS Thruway Authority.

In the mid-term, the study findings have retained an option
that would construct an exclusive busway from the Salisbury sta-
tion to the airport; it would attract 800 air passengers a day (400
in each direction), and cost from about $120 million to $150
million to construct. In the long term, the study recommends
that an extension of the rail line be retained for consideration.
Based on an analysis that assumed the ill-fated ARC project
were in place, the rail extension would cost from $600 million to
$850 million and attract 1,100 air passengers daily (550 in each
direction), including the Beacon shuttle riders..
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- Ihe,e r.rimarc ' c)t air pa y %cngcrn arc based mi the as,ump-
rmn rhac SWF would eventually carry 7 million passengers
annually, more than twice the projected estimate by the 2030s
discussed in Chapter 6 of this report. In Table 11.6 the results of
the MTA / Port Authority airport access options were factored
to account for this difference and converted to annual passen-
gers diverred from each airport. This would add only about 14
percent to the shift to SWF from the three airports estimated in
Chapter 6. Given the small impacts and low ridership, and the
uncertainty of implementation this implies, the shift to SWF
resulting from the rail extension is not accounted for in the
major airports shortfalls discussed in the next and concluding
chapter.

The study also envisions the possibility of commuter rail
service attracting 3,700 riders a day for the full rail extension
option. These estimates assumed the completion of the ARC
project, which unfortunately has now been postponed indefi-
nitely. Over time, as SWF traffic grows, the feasibility of more
local bus services could increase, with service directly from
the Port Authority Bus Terminal in midtown Manhattan,
and locally from kev concentrations of air passengers that map
em i• C`e.	 ^	 .

klacA[iillUl rjll'port (ISP) Oppur:L'viilhes

Chapter 6 showed the impact by MacArthur Airport for
shifting passengers from the three major airports, making it
de facto part of the regional airport network, and warranting a
look at its access issues. The terminal is located only 1 % miles
from the Ronkonkoma station on the Long Island Rail Road's
Ronkonkoma line. Thirty-four trains stop in each direction each
weekday, with hourly service most of the day and as many as four
trains per hour in the peak hour in the peak direction. There is
hourly service on weekends. All trains start at Penn Station and
stop in Jamaica for transfer from other LIRR lines and from the
subway. The Penn Station to Ronkonkoma trip is scheduled for
about 80 minutes, although a few of the peak trains shave off ten
to fifteen minutes from the running time. East of Bethpage the
line has only one track, which limits service frequency, especially
in the reverse peak direction. The LIRR plans to add a track and
has engineering funds in the 2010-2014 MTA capital program,
which remains unfunded. This makes it uncertain when added
service would be in place.

Currently, there is a shuttle bus from the rail station to the
airport. Iris unreasonable to replace it with rail connection for
a low volume facility. A concept discussed in the past would
eliminate the need for the bus shuttle by "Ripping" the airport
configuration to bring the terminal within walking distance of
the rail station. To be successful, faster and more frequent rail
service will be needed. Should the air terminal be relocated for
other reasons and should train service be improved, it can be
expected that there will be some further shift of air passengers
from the two Queens airports. Unlike SWF, there has not been
an independent study to rely on to make such an estimate. For
the purposes of this report, no estimate of its ability to shift air
passengers from LGA or JFK to ISP will be made. However,
given the volume of air passengers at ISP, and the direct rail
service, it can be expected to be similar to SWF's air passenger
shifts, shown in Table 11.6. However, neither the volumes at
SWF or at ISP are sufficiently high to take into account when
considering the Future of the three major airports.

Summary

This chapter concludes that, while there are opporrunities to
increase transit use to the three major airports, and to the two
outlying airports with air service today, reducing the pressu re on
the surrounding highway networks will nor come easily. How-
ever, many actions can be pursued to address the issue. In the
short term, bus options can be helpful, overcoming their mixed-
traffic limitations today through the introduction ofpreferential
treatments to improve travel times and service reliability. In the
medium term, the experience of the AirTrain at J FK and the
opening of the LIRR connection to Grand Central Terminal,
offer hope for increased transit use. In the long term, the most
attractive transit options come at a heavy price, notwithstand-
ing that in some cases their high capital costs could be shared
because of their use for both airport access and other transit
needs. Other long-term transit options — PATH to EWR or
AirTrain from Woodside to LGA, while attractive, must make
their case based on airport service benefits alone. Options that
have non-airport purposes will not benefit from the Passenger
Facility Charges, which by regulation are confined to airport
uses. Investigation of all options highlighted here — and probable
others -- is needed to understand their cost, likely ridership, and
physical and operational feasibility. As the other recommenda-
tions in this report are discussed and move toward implcmen-
cation, the companion proposals For ground access should be
studied and carried forward where warranted.

There may be other options to reduce airport-related traffic.
The program of pooling taxi trips should be reinvigorated. To
discourage unnecessary car trips to the airport, a program of
entry fees to the airport should be considered. Such a program is
in place today at the Dallas-Ft. Worth airport, where those nor
parking there are charged forentering the airport.

Highway congestion will continue to be a problem at all
three major airports. At JFK, the NYSDOT should investigate
the prospects of addressing the road congestion in southeastern

Q_Uecns with an extension of the Clearview Expressway as a
runnel.

Congestion on the Queens roads will likely grow, but the
proportional contribution ofJFK to that congestion should
decline, as transit improvements are made.

Major investments and policy shifts can encourage more air
passengers to choose transit as they respond to a combination
of transit improvements, higher costs to drive and increased
road congestion. People will still be able to get to the airports
at 150 MA P. Given what we know about the economic value of
providing air capacity, ground access should not be allowed to be
a barrier to investing in new capacity, but rather one of the many
challenges worthy of investment to ensure the economic vitality
of the region.

Ground access is a shared responsibility of all the transpor-
tation agencies in the region, not just the Port Authority — the
DOTS in New York and New Jersey, NYCDOT, MTA, and NJ
TRANSIT. We recommend that the appropriate mix of agen-
cies in New York establish a task force to address JFK and LGA
ground access issues and the same be done in New Jersey for
EWR. The transportation agencies will have the responsibilir.
establishing a new era of coordinated ground access investmcs
to serve the region's airports, thereby strengthen their compet;
tiveness and providing the region's citizens the mobility to mc,
the global challenges ahe id.
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Newark Liberty International

I

Over time, as traffic grows there is no doubt that it will
take longer to reach the airport; and passengers will need to
allot more time for travel. However, today's congestion has not
prevented growth and is not likely to do so in the future. In the
2002 to 2009 period, locally originating air passenger traffic to
J FK grew 49 percent. During this same period, traffic volumes
at VWE remained constant, and traffic conditions remained
poor. This did not prevent prospective air passengers from using
the airport. Undoubtedly, it helped that the JFK AirTrain was
i ncroduced in late 2003, offering a non-highway option. Rather
than deciding that VWE traffic conditions were reason not ro
t ravel, passengers concluded that they had more reasons to fly,
in good measure from the introduction of Jet Blue service at the
right price flying to the right destinations. In short, while traffic
congestion may be a nuisance, and may even give a few faint-
of-heart prospective passengers some pause, it will not prevent
rhem from flying if the reasons to do so are there. The conclusion
chat follows is clear: work to address traffic congestion; develop
i mproved transit options to ease the trip, and plan for the
growrb, belat1,5e it w ill be coming,.

I^
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Lllci et 12N

Evaluation, Conclusions and
Recommendations

Analysis of Deficiency at 115 MAP (2015 to 2021)

	

Peak Hour Capacity shortfalls 	 Passengers Unserved

	

(Flights per Peak Hour)	 (millions)	 Annual Economic Impacts

I IS MA,P	 1
12015 to	 2
2021)

V	 Delays Actions NG I Used for JFK EWR ` LOA Systarr
I	

JFK EWR LOA System
Wagon Lost

I	 (migtnns 5)
Sales lost

tmm ns sl lops to

Existing Base NA -7.0 -4.0 0.0 -11.0 -1.2 -01 -0.6 -2-51 476 1,307 10.2!

Existing Programmed - Before NG J NA -6.6 -3.6 0.4 -10.2 -0.1 0.2 0 .4 -0.1 j	 20 54 4'

15-minute Programmed With NO i Delay Reduction -9.6 -6.6 0 .4 -16.2 -2.5 -2.6 1 .0 -5-11 953 2 ,618 20,31

Existing Programmed With NO I Capacity 4.4 -0.6 7.4 -0.61 3.8 0-9 2.7 0.0 0 0

This chapter brings together all the information about the
various potential actions discussed in earlier chapters and uses
that information to determine how best to meet projected
air passenger demand. The evaluation process addresses the
complex interplay among capacity, delay, passengers served, and
the economic consequences at each of the three future demand
levels.

The first step in this process is to determine the capacity
and passenger shortfalls after accounting for all actions that
can be reasonably expected to occur without any extraordinary
steps. These are referred to as "programmed" actions. Then,
depending on the results of that step, judgments are made
about the possible next courses of action. The analysis is carried
out chronologically, considering, in sequence the demand levels
of 115 MAP, 130 MAP and 150 MAP.

At 115 MAP

Table 12.1 outlines expected shortfalls in capacity, passen-
gers not served and the economic consequences at 115 MAP.
Since the slot limits are in place today, the analysis uses this
slot-controlled situation and the delay levels associated with
it (23.5 minutes at JFK, 23.0 minutes at EWR, and 20.0
minutes at LGA) as the starting point for the 115 MAP level,
which is expected to occur between 2015 and 2021. The first
row in each of the three sections of the table is a base case, not
accounting for any actions. In 20I5 the effects of some limited
added off-peak flights (discussed in Chapter 9), and continued
growth of the outlying airports - SWF and ISP (as discussed in
Chapter 6) are accounted for, but higher speeds on the intercity
rail system will not yet be in place. The second row of the table
indicates that these actions will have small, but beneficial
impacts. NextGen I is expected to be in place by 2018. The
benefits of these new air traffic control technologies could
be targeted for delay reduction, as now planned by the FAA,
or targeted for capacity improvements. If targeted for delay
reduction (row 3), about five million passenger at the 115 MAP
level would not be served, 20,000 jobs would not be added to
the economy, and $2.6 billion sales and $1 billion in wages not
realized .annually. The a:11ue of the time savings if the benefits

are targeted for delay reductions totals $204 million for air
passengers and $194 million for the airlines. These estimates
are based on the value-of-time factors discussed in Chapter 1.
Thus, the value to the region in economic gains -- $2.6 billion
in sales, and just under $1 billion in wages far outweighs the
gains from passenger and airline delay reductions.

Not shown in Table 12.1 is the impact of regulatory or
legislative interventions to manage demand - thinning out or
eliminating peak period flights in a limited number of markets.
As discussed in Chapter 9, these impacts are slight at JFK and
EWR; they do not alter the conclusions reached here. Their
impacts at LGA would be greater, but LGA would not have
any deficits to contend with at 115 MAP. Therefore, demand
reduction measures to thin out the number of flights would
not be needed to serve all the passengers who wish to fly to and
from LGA.

Theoretically, the capacity deficits of about 10 flights per
hour at JFK, and seven at EWR could be eliminated with
expansion projects at these airports. Implementation by 2021
or earlier is unrealistic, however. Rather, to serve all the esti-
mated volume of passengers in this period, from the region's
economic perspective, it is recommended that the benefits of
NextGen be used toward an increase incapacity rather than
the reduction in delays.

This analysis concludes that the retention of the existing
delay levels is the price for serving all air passengers. In the
2010s: the region's airports can serve the expected volume of
air passengers, forestalling any economic losses, assuming the
expected deployment of NextGen I, in the latter part of this
decade is tailored for capacity increases.'

At 130 MAP

The situation in the 2020s is analogous to the 2010s. At char
point, there would be 15 million more air passengers wishing
to fly into and out of the region; NextGen I would be firm ly
in place. As the 2020s begin, NextGen II would not yet be

i The dozens ofsmall capaciry improvements outlined in Chapter 2 as part of th
Delay Reduction Task Foree s recommenduions may lessen these delays. which mik iIL.!

their zenith in 2007.
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Analysis of Deficiency at 130 MAP (2021 to 2034)

	

Peak Hour Capacity Shortfalls 	 Passengers Unserved

	

(Flights per Peak Hour)	 (millionsl
	

Annual Economic Impacts

115 MAP

12015 to

2021)

low	 Delays Actions NG L Used for	 JFK EWR L" ftshm JFK LOA $yaEmll
(e5)

JtMians S1
S Ma Last
fie

(

( 	 3) leb+ L

I Base 14A	 -21 -14 -5 40 -9.3 -53 -3.2 -117 3,395 9,317 73,
2	 15-minute Programmed Before NG D NA	 -17.2	 -133 1 T 30.5 7.1 -4.6 40 4L7 1	 2,223 6,101 47,
3	 to-mistm programm	 With NG R ^ Reductlpn -19.2 -17.3 -1.3 -37.8 -11.5ed	

94

-6.6 -1.5 -19.5 3.728 10,229 79,
1	 15	 to-mw Programmed With NG 11 capacity	 -9.2 -11.3 4.7 -20 .5 -4.2 -4. 1 1.3 -7.7 1,372 3,770 29,

ost

006

4

85'i

323

deployed: the FAA expects it to be in place by 2025. Table 12.2
shows the base case situation prior to applying any of the pro-
grammed actions. These actions include continued small incre-
ments of demand being met by added off-peals flights and steady
growth at SWF and ISP which siphons olfsomc air passengers
from the major airports, and the first level improvements in
i nterdty rail speeds, which does the same. Approximately seven
million more passengers are served by the programmed actions as

the unserved drop from 17.7 million (row 1) to 11 million (row
2). The peak-hour capacity shortfall at the airports has dropped
to about 30 flights from 40. However, this leaves about 47,000
jobs untreated, almost $6.1 billion in sales and $2.2 billion of
wages unrealized annually. The advent of NexrGen II raised the
same issue as earlier - will NcxtGen improvements be directed
to delay reductions or capacity gains? If used to bring the delays
down further (row 3), the deficiencies rise - 19.5 million passen-
gers unserved, a peak-hour flight shortfall of 38 flights, almost
80,000 jobs not created, and an annual loss of $10.2 billion in
sales and $3.7 billion in wages. If the NextGen II benefits are
directed toward capacity the losses are reduced (row 4) to 7.7
million unserved passengers, almost 21 flights per peak-hour and
29,000 jobs, $3.8 billion in lost sales and $1.4 billion in wages
not earned. These gains to the economy are not offset by the
value of the time savings for passengers and in operating costs for
the airlines, which combined amount to slightly more than $400
million annually.

Either way, the shortfall remains large and indicates that
other actions are needed. As stated earlier, regulatory or legisla-
tive intervention will do little, leaving expansion as the only
remaining action. Understandably, it would be hard to justify
airport expansion with the runway deficiencies shown in Table
12.2 - four at JFK and four more at EWR. If viewed in the
longer term, however, having expansion in place by the 2020s
would be prudent, but hardly prescient. Air passenger volumes
will continue to grow beyond the 2020s, and as indicated in this
report, 20 million more passengers would be added in ten years
or so, probably in the 2030s. If the capacity were added in the
2020s, it would take care of the deficiencies then and prepare
the region for the growth to come, preventing still greater future

losses. Accordingly, the Port Aurhority should start planning for
capacity expansion now, since projects of this scale are likely ro
require a decade or more to be realized.

At 150 MAP

Assuming that airport capacity expansion did nor take place in
the 2020s, the 2030s will be entered with a growing deficit in
capacity, passengers Unserved and the economic consequences
that go along with it. By the 2030s, the outlying airports will
have continued to mature, capturing a growing share of pas-
sengers from the three major airports, intercity rail service will
be speeded up, yet still falling short of the truly high-speed line.
There will no longer be room to add off peak flights. NcxtGen
II will be in place and assisting in making the airspace more et?i-

cient, adding to capacity and reducing delays. Yet, the twin goa I s
of delay reduction and sufficient capacity to handle the growth a 
150 MAP will still be elusive without further actions.

Table 12.3 shows the dynamics at work at 150 MAP. The
nominal shortages of the base case (row 1) will be lowered by the
programmed actions - outlying airports, intercity rail, and Nexr-
Gen II. Delays could be down to the 10-minute level (row 2), but
the shortages would still be unacceptable - 31 million passengers
unserwd,127,000 jobs not created, $16 billion in sales and $6
billion in wages unrealized. These losses would hardly be offset
by the value of passenger time and airline cost savings, totally
about $540 million.

The deficiencies at the airports would be great, with J)' K
falling short by 33 flights per hour, EWR by 25, and even LG A
would be in deficit at seven flights per hour. Sacrificing the delay
levels, rising back to 15-minutes to gain capacity (row 3) would
help, but would still leave significant shortages. JFK would need
capacity for 22 more flights; EWR would need 19, although
LGA would no longer fall short. Still, 18 million passengers
would be left without the capacity to use the three airports, w ith
the concomitant economic losses. As with the earlier demand
levels, regulatory or legislative interventions would be of limited
help. and it Ac ould mostly affect LGA where the shortages are

Analysis of Deficiency at 150 MAP (2030 to 2042+)
tirwc?: Regional plan Assnciatlon

115 MAP
12015 to
20211

Peak Hour Capacity Shortfalls	 Passengers Unserved
(flights per Peak Hour) I	 (millions)	 Annual Economic Impacts

Wages Lost Sales Lost

	

JIFK EWR LOA Systm JFK EMIR LAA System	 ( rrowns Si	 (maons $I	 Jobs Lust

-38.0 -26.0 -14.0	 -78.0 1 21.5 -11.1 -6.5	 -39.0
	

7,496	 20,588	 161,141
2	 10-minute Programmed with NG if 	 Belay Reduction -32.7 241	 -7.3	 -94.9 1 -18.3	 -9.9	 -2.8	 - 30.91

	
5.934	 15,282	 1 27. 175

3	 15 minute	 Programmed With NG II	 Capacity	 -21-7 . 18.9	 13	 -41.9 -10.8	 -7.1	 0.1	 18.0
	

3,425	 9.402	 71204

Row Delays	 Actions	 NG I Used fu!

1	 Base	 NA
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Ten Remaining Expansion Combination

Now Conventional Airspace (All 4/22)

Cat ID Combo Of

Ctmflgurations(aptinas)

EWR	 LOA HK

Capacity

ATC NG
Cost

(b wmOf5)

Capacity /Cost

ATC	 NO
Landfill
(acres)

Impacts

Score

C 2 3	 2 4 70 94 5 14	 19 273 16

C 3 a 97 US 7 14	 17 483 is

C 5 3	 3 4 110 130 6 18	 22 369 18

C a 3	 s s 137 154 8 17	 to W 20

C 6 3	 Only 4/22 or NC 4 44 84 3.5 13	 24 200 9

C 9 3	 0*4122WNC 4 71 toll 5:5 13	 20 390

New NextGen Airspace (13/31)
Co_nfiguratlons(options) Capacity

Celt
Capacity /Cost LaodRR Impacts

Cat ID Combo4 EWA	 LOA JFK ATC NG (oiulonsotS) ATC	 NO (acres) Score

D 1 3	 4 O 0 80 4,5 0	 18 129 10

D 2 a	 Ipj/3! t 0 50 3 0.	 17 0 8

D 3 3	 4 7 0 110 6 0	 18 343 11

D 4 3	 Only 13/31 7 0 80 4.5 0	 18 214 9

The Final Combinations
New Conventional Airspace (All 4/22)

Cont4wations(options) Capacity _ Cost Capacity/Cost Landfill impacts
Cat ID Combo # EWR	 LOA JFK ATC NO (t)Htons of $l	 ATC	 NG (acres) Score

C a 3	 Only 4/22 or NC 4 44 84 3.5	 13	 24 200 9

C 9 a	 O* 4/22 w NC 5 71 108 S 5	 13	 20 3$. 4 11

New NextGen Airspace (13/31)

CarAguratlons(apttons) Capacity Cost Capaoity/Cost Landl@i Impacts
Cat ID Cornball EWR	 LOA JFK ATC NO ibilhonsofS)	 ATC	 NG (acres) Score

D 2 3	 Only 13/31 6 0 50 3	 0	 17 0 8

D 4 3	 Ordy 13/31 7 4 80 4.5	 0	 is 214 9

more Manageable. Similarl y, the introduction of true high-speed
rai I would chip away at some of the deficits, but also would be
mostly beneficial to LGA.

With or without the 10-minute delay standard, more capac-
it y would be needed at JFK and EWR. If the capacity added is
in excess of the deficits at the 10-minute standard — as all of the
options considered in Chapter 10 are — the region would be able
to meet the twin goals of capacity and delay reduction. A closer
look at the expansion options to select from is in order, with
the minimum targets 33 flights per hour increased at JFK, 25 at
EIXrR and seven at LGA.

Even as the three airports in the region experience reduced
delays from the combination of NextGen implementation and
expansion, delay reduction benefits at the other airports in the
nation will likely occur. The high volumes at the New York
airports and the proximity of the airports to one another will
probably continue to translate to poorer delay rankings. Thus,
while the region's airport will likely continue to appear worse
than the other airports in the nation, all the airports, and its pas-
sengers will see widespread benefits. If left at the 15-minute level,
however, the region's airports trill suticr more by comparison.

Expansion and Reconfigucatiail

In Chapter 10, ten expansion combinations were still under con-
sideration — six combinations using conventional airspace and
4/22 alignments and four making use of NextGen with 13/31

alignntcnt.c. The key charaererisrics of these ten are shown in
Table 12.4. These combinations included four individual recon-
figurations at JFK, one at EW R and three at LGA, with the table
nomenclature carried over from Chapter 10.

Most of the remaining combinations result in capacit-'
benefits greater rhan 70 operations per hour and in some cases
as high as 154 operations per hour. However, as shown in Table
12.3, with NextGen I and II in place and the 10-minute delay
standard as a target, a shortfall of 65 would remain — 33 at JFK,
25 at EWR and 7 at LGA.

Of these remaining combinations, the high impacts values
were mostly contributed by the physical expansion at LGA, with
severe community,and noise impacts. A large swath of Astoria
would be directly affected by the construction of a new 4/22
runway, which would require the taking of residential proper-
ties and result in increased noise levels for the neighborhood as
a whole. The construction of a new 13/3I would also increase
noise around College Point and Flushing, two residential and
commercial neighborhoods. Furthermore, as shown in Table
12.3, LGA will have the least capacity shortfall at 150 MAP.
Based on these considerations, the LGA expansion options were
dropped. This eliminated six of the ten combinations.

Table 12.5 lists the final four combinations, which include
two combinations for each of the remaining airspace categories.
The combinations consist of four options at JFK one at FWR.
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JFK Expansion (Option #4)
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Expansion /Reconflgurstlon at JFK
The added capacity needed at JFK of at least 33 movements
per hour can be achieved by any one of the four remaining JFK
expansion options (#4, #5, #6, and #7), which add 49, 73.49 and
%9 more Rights per hour, respectively. Each would provide capac-
ity in excess of the needed amount, allowing room for growth
beyond 150 MAP; two of the options provide capacity well in
excess ofwhat will be needed at 150 MAP?

The choice among these four options at JFK is not obvious.
Some cost more and provide more capacity, but have greater
community and wetlands impacts.'Ihe comparative advantages
of each are worth revisiting, therefore, a summary from the
analysis in Chapter 10 is presented here.

Option #4's chief advantage, as shown in Figure 12.1, is that
it requires only a limited amount of fill, and that fill is largely
in the environmental dead zone of Grassy Bay. It also does not
depend on NextGen to operate effectively. However, it creates a
new noise corridor using the new 4-22 runway at the west end of
the airport, which also consumes some of the cargo area.

As discussed in Chapter 10, r" configuration does not
require NextGen, but without it LGA capacity will be reduced
to an unacceptable degree unless another runway at JFK was
constructed, as is proposed in option #5. IfJFK option # 4 is
chosen, then NextGen I must be in place.

Option #5 requires significantly more fill in sensitive
wetlands areas. This option, as shown in Figure 12.2, also adds
the same new noise corridor and west cargo area of the airport.
Its chief advantage is the large capadry gain it offers, 25 more
per hour than #4, but at considerably higher costs. Some of that
capacity would have to be used to offset the loss in capacity at
LGA, ifNexrGen Iwas not in place.

As clearly seen in Figure 12.3, option #6 is entirely on the
airport footprint, thereby requiring no fill and no wetlands
problem. It is also relatively inexpensive. However, it creates
new noise corridors and can only be implemented if and mwhen
NextGen improvements make it possible. It provides sufficient
capacity for 150 MAP demand levels, but little room beyond
that. Option #6 would also result in a 30 percent Ioss of capacity
at LGA. It is possible that NextGen II might restore this capac-
ity but this is far from certain. Another runwa y would likely be
required to serve the projected 150 MAP.

150 ' : r a,.'',fi lli, I_:i!:^ 1.1'<ii^i	 '^' ^;rii^`.:.I'-(^BtIQnS ' Regioncat Plead Association



JFK Expansion (Option #5)
snurce. RERiOnal Plan Association	

If}	 l
L	

, f

.: e	 r -. i ` h+	 -{ ,i^ 1 4^'j_--, y^•r.l ^ Lr.	
rr s+ -'^	 -	 ^' &

W.

	

H	 J	
%r'

^ New or Modified Runways

^ Retained Runways

— NewTawway

Option #7 has the advantage of high capacity, consider-
ably more than would be needed at 150 MAP, and its wetlands
impacts are confined to the environmental dead Grassy Bay, as
shown in Figure I2.4. It spares the west cargo area. However, it
creates noise corridors affecting new neighborhoods and requires
NextGen to operate successfully. Similar to the prior option,
capacity at LGA will be reduced by 20 operations per peak hour.
However, this option does provide sufficient capacity to serve
the projected demand at the 150 MAP level, but would require a
significant shift of traffic from LGA to JFK.

One way of thinking through the four remaining combina-
tions is to see what the circumstances would be to trigger the
elimination of an option. Because two of these combinations
(JFK options #6 and #7) depend on NextGen, the successful
deployment of the new air traffic control system will determine
if they should be retained as options. If the assessment were nega-
tive, then they would both be dropped in favor of the All 4/22
combinations. The combinations that provide the most capacity
should also be retained since having capacity beyond 50 move-
ments per hour will likely be needed in the next half century.

The foregoing discussion indicates that it is premature
to decide among the four options. Each has advantages and
disad y anrages. The 4-22 options are not dependenr on NcstGcn

improvements being implemented. The 13-31 options would
each have less impact on Jamaica Bay, and in the case of option
#7, can potentially improve the environment by filling much of
Grassy Bay. Thus, if NextGen I improvements are assumed, then
there are compelling reasons to pursue the 13-31 options. Still,
NextGen II improvements would be needed to prevent capacity
Iosses at LGA — a 30 percent reduction in peak hour flights. Even
without NextGen 11 option #7 would still be viable because its
large capacity gains would offset losses at LGA. And if NextGen
II comes to pass, then greater capacity benefits would be realized.
Once again, a major theme of this report emerges — the suc-
cessful implementation of NextGen is vital to the future of the
airports in the region.

It is not too soon to begin the process of decision-making,
which will require community outreach efforts, preliminary
engineering, and cost estimation. Accordingly, this report rec-
ommends that these four options, and any phasing or variarions
that might emerge, be carefully studied. This process should
be started soon. The region cannot afford the economic losses
of doing nothing by the 2020s as air passenger travel demand
moves beyond the 115 million air passenger level. By the tinie
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the 130 MAP level is reached, JFK's lack of capacity will leave
about 4 million passengers unserved, 30,000 jobs untreated, and
S2 billion in annual sales unrealized and $700 million in wages
not earned.' If demand increases at higher rates, the losses will
mount earlier.

Expansion /]Reconfiguration at EWR
As Table 12.5 indicates, there is only one option left at EWR
— the three parallel 4-22 runways — and it would yield 35 more
flights per peak hour, this option would fit nicely the capacity
shortfall of 25 movements per hour and allow room for growth
beyond 150 MAP.

As shown in Figure 12.5, the remaining EWR option is an
onsite triple-parallel 4/22 runway configuration, requiring the
demolition and reconfiguration of the central terminal area and
northern cargo area and the closing of runway 11/29.

The timing of the reconfiguration of EWR is critical. By
the 2020s when 130 MAP is expected, EWR will be turning
away about 4 million passengers per year, with about the same
economic losses as JFK would, as reported above. Given the long;
lead time for public works it is not too soon to start the planning
process now, which should be accelerated if air passenger growth
rates increase at the higher projection rates.

'a l
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Expansion / Reconfiguration at LGA
Since none of the expansion / reconfiguration options for LGA
survived the Chapter 10 analysis, then the other steps to reduce
the projected deficiencies are needed, if the 10-minute standard
is to be approached. Regulatory steps at LGA would have a
major effect, lowering the slot deficiency by nine per hour. These
actions are much more relevant for LGA and would be required
to prevent shortfalls, especially important in light of the inability
to expand capacity at this hemmed-in facility. As discussed
in Chapter 10, the four expansion options remaining for JFK
would require LGA to operate on a single runway, lowering its
capacity, unless NextGen I were in place. Therefore, the success-
ful operation at LGA with current capacity levels will depend on
NextGen I to be in place when one of the JFK expansion options
is implemented.

Economic Payoff

The expansion / reconfigurations at JFK and EWR are expected
to cost as much as $10 billion. This would be a one-time cost.
The cost of terminal replacements at EWR could be another $5
billion. In contrast, the economic value to the region of avoiding;
the loss of passengers in the year that the region's air passenger
demand reaches 150 MAP will be $16 billion in sales and $6
billion in wages. These annual economic gains are, in rough
terms, equal to the one-time cost of capital construction. The
economic value of the project(s) would begin to accrue from
the day the airport capacity projects were in place and continue
for years afterward. There can be little doubt that the economic
justification for expansion and /or airport configuration is
present. Moreover, with the capacity expansion suggested here,
the reduced delays that will accompany them will add to the
economic argument to proceed with expansion of capacity
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Summary of Recommendations

The conclusions reached through the evaluation process are
presented as short, medium and long-term recommendations,
which loosely correspond to the 115, 130 and 150 MAP demand
levels, respectively.

Short Term Recommendations
n the short term, in the next five to ren years the most impor-

rant thing that can be done is to plan. Planning is critical in
preparation for the inevitable airport expansion that will be
needed in the 2020s and will only become more imperative in
the years beyond. It will be the Port Authority 's responsibility
to work through the design and engineering of the four option s
at JFK for expansion and to work with the airlines at EWR to
redesign significant portions of the existing terminal area. At
both airports, the expected growth in the number of passengers
and the number of flights will require terminal expansion, and
an accounting of the additional number of gates that will be
required.

At all three airports, the projected impacts of climate change
could require protection of the airports from various condi-
tions, including, among others, flooding from sea-level rise and
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stornn surge, more intense and more frequent storms, and higher
average temperatures. Sea-level rise, storm surge, and associated
flooding are ofparticular concern at the two airports in Queens.
Although the major impacts of climate change are predicted
to occur beyond the time horizon of this report, improvements
made by the Port Authority over the next 30 to 40 years will
likely still be in place when climate change impacts are projected
to become a serious problem. Future analysis of the expansion/
reconfiguration options in this report should incorporate proiec-
tsons (sire-specific, if possible) of climate change impacts. For
example, any reconfiguration at JFK may require designs that
prevent Jamaica Bay from flooding the airport. Fortifying LGA
may also be required. An alternative approach to preventing
flooding would be to consider resilient designs that allow critical
infrastructure to be returned to service quickly after inundation.
Regardless, planning for climate change at the airports should
be coordinated with ongoing city and state efforts to plan for cli-
mate change impacts to regional access and other infrastructure.

The Port Authority will also need to start indentifying
funding sources for expansion. Currently, capital improvements
at our airports are funded by a compensatory system in the form
of airline landing fees, a federally imposed Passenger Facility
Charge (PFC) or direct federal grants distributed through the
Airport Improvement Program (AIP). Funding for the AIP
grants comes primarily from a federal passenger ticket tax (49
percent) and taxes on cargo and fuel, which also cover the operat-
ing expenses of the FAA. Airports are now forced to reduce the
entitlement portion of their AIP funds if they impose PFCs at
the $4.50 per passenger level. The last Congress considered an
increase in the PFC from $4.50 to $7.00. however the likelihood
of this passing in the new Congress is not very high.

The Port Authority will need to weigh the impact of this
proposed expansion on the already high landing fees (the high-
est in the nation). The agency might also consider prohibiting
the use of airport revenues to cross-subsidize other non-airport
capital improvements, dedicating these funds over a several year
period to solely aviation improvements. New York's unique posi-
tion as a driver of the nation's economy could also be leveraged
by our Congressional delegation to secure additional funding,
furthermore, reducing delays in our region will only improve
the efficiency of the national airspace. Finally, another approach
might be to leverage private sector and international investment
through a build-own-operate-and-transfer (BOT) arrangement,
however, this might not be feasible since the Port Authority does
not own its airports with the exception of a portion of EWR.

The FAA will be working to deploy the first stages of Next-
Gen during this period. As described in Chapter 5, it will take
many players to make NextGen happen in timely fashion. Con-
gress is urged to fund the NextGen program, the FAA is urged to
deploy it early in New York, the airlines are urged to equip their
aircraft for this neat generation of air traffic control, and the air
traffic controllers are urged to be open to the changing tech nol-
ogy. Any slowdown will add to delays and limit expansion of
capacity. This report makes the economic argument that the
improvements of NextGen be directed toward expanding capac-
ity, rather than reducing delay. The FAA is urged to consider
alteringits policies to make this possible.

Meanwhile, steps underway to encourage air passengers to
consider SWF should continue. Although Islip is not in the Port
Authority's portfolio, that airport should be able to share some
of the burden in the near and longterm. Most of the passengers
at these airports begin or end their trips locally — in the four
Hudson Njallcy counties of Orange, Ulster, Dutchess and Put
nam, and the two Long Island counties of Suffolk and Nassau

for MacArthur, However, while they would have only a limited
effect on the major airports' passenger and capacity shortfalls,
they serve an important economic function in their respective
communities.

Although it is not expected that significant gains in rail
speeds will occur in the next ten years, the value of higher speed
service, in addition to its value as a reliever to air traffic, indicates
that public support for faster service should strengthen.

Short-term improvements in ground access described in
Chapter 11 should be advanced during this period. Bus rapid
transit routes to JFK should be considered along with other
preferential treatments for buses to all three airports. Once the
programmed Belt Parkway improvements are in place, this road
should be opened for small commercial vehicles vital to the cargo
operations ar JFK. For EWR, more service by NJ TRANSIT
to the NEC station should be operated to fill in holes in the
current schedule. Planning should proceed for PATH access to
EWR, and if the early results are favorable, the first phase to the
NEC station should be constructed. At LGA, more frequent bus
service should be put in place and the service promoted.

Medium-Term Recommendations
This report has shown that the other options for relief will have
run their course by the 2020s. Early implementation of expan-
sion plans in the 2020s will prevent growing economic losses
from mounting. RPA recommends that the Port Authority strive
to put the recommended expansion plans in place in the 2020s,
with the pace of planning and construction guided by the pace of
growth at the airports.

As with the short-term NextGen improvements, now the
second phase (NextGen II) is viral.. The timing of this phase
is less certain, understandably because it is further off and its
impacts on delay and capacity are less certain too. Nonetheless, it
will be vital for achieving capacity expansion, and any delays in
implementation will have economic consequences to the region.

By the 2020s. intercity rail speeds should improve if Amtrak
begins to implement its 2030 plan. Although it will play only a
modest role in shifting air passengers, about 1.5 million passen-
gers per year, Amtrak should pursue these improvements for th is
and other reasons. Similarly, the outlying airport should be sup-
ported as they grow into a larger force in their respective com-
munities since some of their attractive power will siphon off air
passengers from the major airports, about 1.8 million annually.

By the 2020s, ambitious transit access improvements to
JFK should have taken shape, with the transportation agencies
reaching agreement as to which of the long-term projects should
be pursued — hybrid AirTrain /subway service via the Atlantic
Branch, or hybrid AirTrain /commuter rail service to Penn and
Grand Central Stations. The concept of charging vehicle tolls to
enter or leave JFK should be fully vetted. At EWR, the exten-
sion of PATH into the airport proper should be advanced in
a manner compatible with the three-parallel-runway redesign.
LGA bus improvements, with a more widespread BRT network
should be in place and investigation for the AirTrain connector
to Woodside should be under study.

Long-Term Recommendations
By far the most significant finding of this analysis is the unequiv-
ocal need for airport expansion at JFK and EWR and that failure
to implement these expansion plans by the 2030s, if not before,
will have far-reaching and serious economic consequences. The
result will be trips not taken, sales not generated, wages not
earned, and jobs nor created. The combination of other actions
cannot avoid the need for expansion. And iFthe expansion plans

155 ' ^, 1l:	 srnn	 pi Rr	 ! I .1:'. r i,,r



arc implemented not only will these c,)nscqucnccs be a-,oidcd,
but the commensurate reduction in delays at the three airports
can put them among the best performing airports in the nation,
and prevent the propagation of delays nationwide.

At JFK, the choice among four expansion plans is not
obvious. These four finalists each have features to recommend
them and each have barriers to their successful implementation.
Much work is needed here by the Port Authority to refine these
options, reach out to the affected neighborhoods and to the
environmental community in search for which of these plans, or
variations, can best limit the negative impacts, while meeting the
aviation needs.

At EWR, only one expansion option is practical. Here the
consultation will be necessary between the Port
and their tenants, the airlines, and consultation with the local
communities will be needed as well. However, if this project is
seriously delayed. RPA has determined that some relief for EWR
could be delivered by the introduction of scheduled service at
Monmouth County Airport, By the 150 MAP level in the 2030s
it could attract about 3 million passengers from EWR, about 30
percent of the unserved passenger there.

At LGA, the capacity shortfalls will not be addressed by
expansion of the airport. Regulatory or legislative interven-
tions do not have a material impact on the recommendations
to expand JFK and EWR, since they would have only a minor
i mpact on freeing up capacity or serving more passengers. As
discussed in Chapter 9, there are many reasons why these actions
have limited applicability. The airlines are wary of any changes
in the rules they operate by, fearing that opening the door for
only some relatively minor changes, can lead to further changes.
Thep argue, correctly, that airline operations cannot be planned
airport by airport, bur rather must be thought through as a net-
work. Change one link and the entire network can be affected.
Ihis report is cognizant of these concerns.

Nonetheless, there are a few changes in airline service dis-
cussed in Chapter 9 that warrant strong consideration if they are
targeted to addressing the LGA shortfalls. Selective "thinning
out" of flights in some markets, either voluntarily or through
regulation could be warranted by the 2030s. Among these
actions are caps on the frequency of flits between LGA and
Boston and Washington. The success of Amtrak 's Acela service,
particularly to Washington, D.C., has thinned the air market to
the point that smaller aircraft are now deployed in these markets.
Three airlines serve them, two with hourly flights throughout
the day. Similarly, the Raleigh /Durham — LGA market is served
by multiple carriers with small aircraft and very frequent service.
In both cases, larger aircraft with fewer flights would still leave
the market with sufficiently convenient frequency.

Meanwhile, the supporting role of intercity rail can grow,
even if it is not game-changing; by the 2030s, it can attract about
3 million and over 6 million passengers if truly operated at high
speed. However, most of this will be at LGA where the shortages
are less. Still, by relieving LGA some of the JFK service can be
sh i feed to it to ease the burden at JFK.

The outlying airports should also be supported, attracting
upwards of 2.4 million air passengers per year by the 2030s.

Regulatory intervention can also figure in the success of
i ntercity rail and the outlying airports to free up capacity at i h

three airports, since this will largely depend on the reaction
the airlines. If they respond by lowering the aircraft size then
there will be no fewer flights using the major airports. If they
respond by eliminating some peak flights there will be a positive
effect on airport capacity. However, there is no way of pred ict i n
what they will do, nor any means of encouraging them to d r, , p
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flights, rather than downsizc. k n.:ouragcmcnt can be a fora:
regulation. It is recommended that these actions be r+etaincti
otherwise, the benefits of intercity rail improvements and t 
development of Stewart and MacArthur airports as reliever,
could be compromised.

How to accomplish these changes with the minimum of
government interference or coercion is not clear. Recommended
here is that the FAA, the Port Authority and the airlines disco'.,
the next steps.

Improved ground access by transit to the three major air-
ports will go a long way to providing the added ground capacity
needed to serve the three airports. There are a number ofpromis-
ing proposals for each airport, but significandy more planning
is needed to determine which, if any, warrant their construc-
tion. At JFK in particular, where the highway network is tno<

congested, the long-term transit options are tied to expensiv ^:
long-term investments that have wider regional benefit. Subst a n-
tial highway capacity improvements are very unlikely, which tie i i i
put more pressure on advancing these transit proposals.

Specific ground access improvements in the long term
include the implementation of the agreed -to transit access
options to JFK, including the construction of the full-lengrh
Second Avenue subway in Manhattan with connections to th
Atlantic Branch. For JFK, the value of the Clearview Express%v.v,
as a reliever of the Van Wyck Expressway should be determined.
and if the results are positive, the project should be pursued.

At both EWR and at LGA, current and past transit access
proposals deserve careful examination. At EWR, the extension
of PATH to the airport appears to be the most promising. A r
LGA, the findings from the study of an AirTrain -type service
to Woodside should have been completed, and if favorable, the
project should be underway.

As pointed out in Chapter 11, today's ground access congcs-
tion has not prevented the growth at the airports in the past anei
is not likely to in the future. However, this is no excuse for not
improving the experience of reaching the three airports.

"These ground access are long term and expensive. Mean-
while, ground access improvements in the short term should he
pursued. -

All the ground access proposals require cooperation among
the transportation agencies in the region — the state and city
departments of transportation, the MTA and NJ TRANSIT,
working with the Port Authority.

The regions three major airports must meet the twin goals
of capacity and delay reduction into the 2030s and well beyond.
This will require the effective functioning of NexrGen at the
three airports and in the airspace above them. At JFK and EW R.
it requires expansion or reconfiguration of the airport. At LGA,
some regulatory interventions are likely to be necessary to meet
these twin goals. Taken together, the region 's airports can work
as a world-class system, allowing its economy to remain strong,
and affording its citizens the opportunity to travel the world fo r

both business and pleasure. An effective working partnership
among the Port Authority, the FAA, and the airlines will be
necessary to turn these plans to reality, to the lasting benefit of
the region.



)e region's three major airports must meet
ie twin goals of capacity and delay reduction

to the 2030s and well beyond...

.Taken together, the region's airports can work
as a world-class system, allowing its economy
to remain strong, and affording its citizens the
opportunity to travel the world for both business
and pleasure. An effective working partnership
among the Port Authority, the FAA, and the
airlines will be necessary to turn these plans to
reality, to the lasting benefit of the region.
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Regional Plan Association is America's oldest and most
distinguished independent urban research and advocacy group.
RPA prepares long range plans and policies to guide the growth and
development of the New York- New Jersey-Connecticut metropolitan
region. RPA also provides leadership on national infrastructure,
sustainablltty, and competitiveness concems. RPA enjoys broad
support from the region's and nation's business, philanthropic,
civic, and planning communities.

RPXs current work is aimed largely at implementing the ideas
put forth in the Third Regional Plan, with efforts focused in five
project areas. community design, open space, transportation,
workforce and the economy, and housing.

For more information about Regional Plan Association, please visit
our website, www,rpa.org .
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